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IMPLICATIOWS OF PQIVA”E DBMAND FOR BDUCATION
ON MANPGWER PLANNING

by
Edita Abella Tan *

/Sﬁme basic infOrmation is needed in }fermulating edu-
cation policy or in manpower plannlng Among these arevﬁeta
on actual shortages or excesses of supply of labor over a ”
period of\time and the adjustment of supply and demand for
lebor towards'equilibrium. Contrary to the usual assumptions
of manpower planning that market forces do not work, it is
argued in this paper that indeed the market behaves as though
it tends toward‘equilibrium. vﬁ/gieOretical and empirical know-
ledge of the demand and the supply functions for particglar
types of labor and the speed of adjustment toward equilibrium
are of crdciai importance to policy or in planning. Lfn un-
derstanding of these functions and the_ﬁime*iags involved in
adjustment would indicate the specific variables that policy
makers can influence and so point to the choice of tools of
policy, The problem is both theoretlcal and empirical.

o gt DA e
To see how the markeé behaves would involve an analysis

i

of the decision makers:; the students who demand educatlon as
an jinvestment, the educational institutions which supply the

facilities, and the flrms who employ the educated manpower.

In Part I of thls paper the individual demand functloq<aj
for education is analysed,. looking at it as an investment

function. Then the aggregate supply function of educated labor .

*1 would like to express my appreciation to Dean A. Wor-1
cester, Jr. and Leon A. Mears for their very helpful comments.
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is derived from the aggregation of the micro decisions of in-
dividuals. The nature of the supply function of educated <
labor with p;;;;;;I;;;I“Aéé;ééswiéwaiégﬁésed<with reference

t6 differences in pérsonality'and general academic abiiity of
the population. The approaéh'used~in treating personality and
ability differences is the séme as that adopted in my other
paper-.1 ‘

Part II deals with the implications on the demand for v//
education, hence on the supply function of educated manpo&er,
of imperfections in the capital market and of the structure of
educational institutions as an industry. It is to be noted
that this paper is a thggzgfiffl one and intends to point to
the relevance of these aspects of the market on policy and not
to pass any judgmeﬁt on the perforuahce of the educational in-
stitutions. |

The conclusion in Part III would point to the empirical
research that need to be undertakén along the-lines suggested

ditions where the capital market is very imperfect and edu-

cational institutions are operated like grivate industry.
Part I - Nature of the Supply Function of Educated Labor

//;iﬁ;he_Paper. The anaiysis seems to apply well to Philippine

The important difficulties involved in formulating an

investment theory of education are related to differences in

*

. i .
l1see Edita A. Tan, "The Supply of Professional Degrees
in the United States", Discussion Paper No. 68-35 (IEDR: Uni-
versity of the Philippines, December 19, 1968).

-



-3" e:

persoﬂZiity and abi?ity, and to imperfections in the caggtal
market. These definitely influence the choice of level and
specialization that prepare an individual for a céreer in the
corresponding professions. The treatment of these factors in
this paper follows that in my other paper. In this study,
people are grouped by oécupational interest and aptitude. The
investment alternatives of an individual with a given occu-
pational interest and aptitude are specified to be specializa-
tion in any field falling under the grouping of fields that
coincides with his own interest-aptitude. The grouping of
fields is taken from a number of works by occupational psycho-
1ogists.2

Occupational psychologists find a pattern of interest
and aptitude in each group of professions. Persons engaged in
profeésionS‘belonging fo a group possess a common dominant in—
terest-aptitude different‘from the interest-aptitude observed
in other groups of occupatioﬁs. Because of these differences
in interest-aptitudé patterns invvarious groupings of pro-
fessions .the profeséional.fields as a whole will not. have

equal appeal to a studenf of given personal characteristics.

2Ann Roe, The Psychology of Oceupations, (John Wiley
and Sons, Inc., New York, 1956), p. 86. '

James Davis, Career Aspiration (National Opinion Re-
search Center, Unlvgrsity of Chicago Press).

Dael Wolfle, America'’s Resources for Speeialised
" Talent (Harper and Row) . ! ?



He is likely tb choose a field of specialization from a group
- of professions whose interest-aptitude pattern matches his
own. H;s educatlon choice is limited to the profe531ons 1n
the gpoup rather than t§ all professions.

On the other hand, students are not of equal general
academic ability and the academic requirement of different
fields of study varies. In the works of Dael Wolfle and James
Davis® the distribution of the total population-(in the United
‘States) by ability éppfoximatés a normal distribution. It is
observed that the hiéher the lexglmof education or degree,
the higher the average AGCT'scobe-(Army General Classification.
Test) or API (Averége Proficiency Index). For each level of
degree the ability index differs bylfield‘also. It may be
concluded that the academic requirement of different levels
and field of education limits further theinumber of alterna-
tives, and to an increasing extent of those with lower ability.
Within each group of fields, the brighter the student, the
greater the number of élternatives he faces.

The formalAtpaining preparatory to entry into each
professiggglwgield of a given level is considered an invest-
ment altéfnative. And the. fields of study corresponding to
the professional fields within tﬂé group are the relevant in-
vestment alternatives of the students who have the required

interest-aptitude and general academic ability. The choice

3rvid.
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of level and specialization out of a given set of alternatives
is treated as an investment decision. As such it is argued
that the student would choose that alternative which would
maximize the net present value bf returns of his investment.

Symbolically this may be expressed in the follow1ng

V//i = £ (PV;

where I is investment, PV is net present value of returns, and

the subscripts stand for fields in.each Group G, at each level,

n.

W would attract stu-

Fielda with positive rates of return
dents such that assumzng a dlmlnlshlng marginal product1v1ty
of educated labor, equilibrium w1ll be approached at whlch the

present values w111 be equal or the rate of return equal to

- SN e
e e

zero.

The aggregate result of the individuai decisions would
give us the aggregate supply function of educated manpower of
level n, in Group 6. This supply function ig of the long-run
where the response to the rate of feturn'iSveffective over
the required investment period, if informatioﬁ on the market
is perfect, and longer if information spreads slowly. Symbol-
ically, the supply function is as follows:

vN; = £ (PV;)

L )

Yrisher's rate of return to alternative investments.
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where N is the supply of labor. The higher the present value
in field i, the larger the number that will be educated in

this field relative to other fields in the Group.

It is shpwh that thé-éﬁpply function drawn is for each
group of professions with 1its correspondihg dominant interest
pattern. The investment alternatives facing.a student of
given personality are defined according to his personality.
Students of similar basic cﬁéracteristics are the source of .
supply of educated manpower for the group of alternative fields.
For each group of field, the slope of the supply curve would
indicate the rate of shifting betWeeﬁ fields as a coﬂsequence
of différenceé in positive net present values. For any time
period population and its distribution by basic personal char-
acterist}cs are given, a supply curve may be drawn, but it may
have two vertical portions as in Chart1. In this period,
thgre is a finite number of ihdividuals in the population who
have the required academic abilify and the inclination for
each group of fields. in the short-run  there is a fixéd '

number of educated people with specialization and level of

education for each group.. The initial vertical portion of

et

the supply curve is the short-run supply curve, and the termi-
nal vertical portion the long-run constraint on the source

of supply for the group of field and level of education.
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Chart 1

" Disequilibrium in a group of professions denoted by
differences in net present value petwéen fielas in thg group
will call for adjustment in the form of movemeht along the
supply curve. But shifté in the supply curQes for various
groups are likely to oécur through tihe, partly as a market
adjusfment, and partly as a response to changes in population
and/or in the number of people qualified to pursue a given
educatibn.

Given everything else constant,’an increase in popuv//
lation or of the number qualified for college education would
increase the absolute nﬁmber of potential students in each
group, hence gn‘outward shift in the supply curve for each
group. As national income increases,‘theAnumber able to go
to;school_at each level increases. A higher proportion of
high school graduates would mean an increase in the number
who are Qualified for college work .

Adjustment in the labor market as a whole may be in

the form of shifts in ‘the suﬁply curves of various groups.
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?3 Assuming that equilibria are achieved in each group but the

| equilibrium net present values in the groups of professions
vary widely as in Chart 2a to Chart 2¢. If a significant'num—
ber of students enrolled in each grbup are marginal in terms
of écademic éﬁility and interest-apfitude, their response to
differences in fresent values observed among the groups of |
professions will lead to shifts in the supply curves. A
leftward shift in the supply curve will occur in the group
that earned a relatively small income, and a rightward shlft
in the supply curve of the group that had experienced a higher
income. & wide . and pérsistent difference in income among
groups of fields might be used by parents_as a factor of or-
ienting theif children toward more 1ucrativeAfié1ds. The
result would be the opposing shifts in the supply curves of
the relevant groups - leftward forvthe group with lower in-
come and rightward for the one with higher income. The re-
sulting change in interest-aptitude is not likely to happen
'quickly. If it did the market for educated labor would not
show so wide differences in income over long periodé of time.
Theré_would only be one'supply curve for each level of edu-
cation where'adjustment toward equilibrium would be a move- '

A .

ment along the supply curve.
pv #

PV ) PV

PVj, PV

B 4

Chart 2a | Chart 2b Chart 2¢
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The likelihood of attaining equality of rate of re-
turn in the labor market will depend in the number of marginal ‘//
people in each group. A substantial number of marginal“students
would shift the supply curves until the demand and supply in
each group intersecf at the same preeent value. An insignifi-
cant number of marginal students would imply that each group
of fields would adjust toward its own equilibrium pointAquite
independentiy of other groups. Differences in present values
among groups would persist over time as long as the distribu-
tion of the population by ability and personality remains the
same.

The other aspect of the supply curve that merits our .
interest is the length of time lags in the adjustment toward
equiiibrium within a group and in the possible adjustmenf in
the labor market as a whole:  Under perfect conditions in the
~ capital and labor markets, the time lag involved to reach
equilibrium in a group should be about the investment period
_or the normal length of time to complete a level of education.
The same lag should apply to shifts in supbly curves coming )
from‘merginal students enrolled or to be enrolled in each
group. The labor market adjustment involving shifts in supply
curves due to other reasons would take a much longer time,
possibly decddes in some cases.’

This section presented the general case of the supply

curve of labor with higher education under perfect conditions
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in the labor and'capital markets. The implications on policy
(of the analysis) will be brought out more clearly in the next

section which deals with market conditions.

Part II - Micro Decision of Educational Institutions

There is a need to ﬁnderstand the micro decision of
educationai institutibns as the price that they charge for
various types of education enters into the estimation of net
peturns. More significantly, the price they charge may deter-
mine who are able or not able to go to school in a situation
of vefy imperfect capital market.
| Ordinarily we cannot treat educational institutions as
" we would a firm because their motives are not exactly the same.
In some societies, educational institutions Are‘mostly' non-
profit organization which are established to serve the social
good. In the Philippines,‘it is quite possible that many of
them are motivated by profits more than by other objectiveé.
HoWever, there are also some publicly supported institutions
and non—préfif religious schools in the country. |

Probably tﬁe best way to analyze the micro decision of
educational institutiqns and its relevance to the labor market
for educated manpower is to use the traditional Economics
approach of analyzing price-output determination by market
structure. Two micré modeis are analyzed:

(a) a perfectly competitive or i}s equivalent non-
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profit structure; and
(b) an oligopoly profit motivated industry.

(a). Price output determination under purely non-
profit situation. .

With the following assumptions:
1. Perfect iﬁformation about demand for education of
various types;v |
2. Adequate supply of teaching personnel;
3. Perfect capital market; and

4, Purely non-profit motive.

In the long-run schools would supply facilities for
various fields at a price = MC=AC. The 1png-rﬁn sup§ly<eurve
of the industry drawn in Chart 3 assume P=MC=AC.

For any given period of time; there is a prevailing
marginal gross returns to investment in education. As dis-
cussed in Part I,{{f students treat education as an inQestmeny{
‘qualified studénté would invest as long as the net present-
value is positive an&mbhooSe the level and field with thé
highest present value. The net present value decreases as the
cost of investment increases of which the price charged by
schools increaées. Therefore, the lower the price the higher
the net present value and the larger thé number of students who
will want to go to school. Henée the downward-sloping demand

curve for degrees in Chart 3.
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Under perfect market conditions, the institutions

‘take an impassive role of simply responding to the demand of

. students for education of various forms. A most efficient

allocation in society is obtained where the marginal cost
equals to the price chafged the students, equal to the pre-

sent value of returns.

Price
d \ S
-
N .
. \\\
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_ { :
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]
1 R
1 g
DPc : # degrees
Chart 3

In the case where educational institutions are es-
tablished for profit and that as an industry it is oligopolis-
tic, the result will be very different from the first case.

We need to, analyze the interaction between the demand by

students for education and the supply of education facilities. j

§", P=P4, imperfect

GPV A ) ,capit‘;’market
' Vel S ' 9 P=P1
A / // . RO T e,
AC 7w Ss PERg
s |- e P
-7 |
| : AT
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A \. D vy .
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d, 4 # degrees dy do di # degrees
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Chart u4a ' ~ Chart ub
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Let us have the following‘assumptions for Case (b):

1. The educational institutions as an industry is
oligopolistic; |

2. The capital market is perfect;

3. Information of students as to their investment
alternatives is perfect.

The total demand curve will be as in Chart 3.  As-
suming that Uni&ersity iis a;typicgl qligopol§ school which
faces the demand and cost curves as in Chart 4a. The price
and output which would maximize the uniVersity profits will
be at point A.

The agreed priée may not be exactly equal to P, but
it will be higher than the eqpilibrium ‘price, PO in Case(a).

The ﬁroblem is to show the relationship between the -
supply'of degrees aﬂd the price output decision of educational
institutions. |

| At every price set by the oligopoly schoois, a supply
curve of degrees may be drawn. The supply cufve shifts up-
ward, as thé price charged by schools increaseé. The net Pre-
sent Value decreases hence a smaller number of degrees aj -
every gross PV. | ;

If the market were purely competitive sﬁch that P=Pg,
the labor market equilibrium will be at dq on Chart 4b.

If the supply curve shifts tpward to SS'! whepe P=P4, the

equilibrium in the labor market will be at dj. Fewer
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people willrbe educated than if the schools were'non~profit
and operated most efficiently at their minimum cost scale.

On‘thg other ﬁand, the assumption of perfect capital
market is unrealistic and should be relaxed. What are its
implications in the education and labor markets?

v/A_high propﬁrtion of degree holders come from the

more educated and higher income families. Thi; fact may mean
that there is a heavy reliance on the family for support of
one's education unless the student decides to be self-sup-
porting by working part-time while in school. The more
educated families which élso have,higher income are prpbably
better informed about educational facilities and the relative
cost-benefits of higher education at each level and field.
Intuitively, Ave might say that occupational identification
of children is related to their parents'ﬂgducation and socio-
economic class. In fact, survey gfﬁdies by James Davis and
Dael Wélflé show that there is a significant ana positive
correlation between the parents! education and income and the
number of school years complefed by their children. |

In my recent paper,-the problem is treated by both
minimizing its impact and including in the model variables
that are likely to influence the investment choice because of

the imperfection in the capital market. The treatment is dis-

éussed below:
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A. The inﬁestment decision considered peftains to
the choice of a field of specialization after the students
have decided to pursue a given level of degree. This avoids
the problem of the ability to finance fhe completion of a
degree.. .

2. The paper hypothesize on‘how some of the variables
which contribute to the relative imperfections in the capital
market affect the investment choice. Stipends'definitely re-
duce the private cost of education, and so increase the pre-
sent value of investment. However, where the unavailability
of funds prevents some étudents from going to school, stipends
given in some fields wiil'definitely'attract studéntsk who
would not otherWise be pursuing a,degree in those fields.
Therefore, a positive relation between stipends and invest-
ment by field is to be expected.

" The treatment helps us in drawing a supply curve of
those who can afford to go to school, but it does not give
us the full implicétions of imperfections in the capital
mafket on the.labor market. - | |

In this section, an attempt is made to analyze the
effect of the absence of lending insfitutions‘to finance edu-
cation. | |

wa demand curves are drawn in Chart 3.

Under perfect capit@l market, the demand curve for

education is DDy. People equate marginal streams of income,
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 discounted at the market rate to the cost of investment, or
to price of education. The basic assumption for this demand
curve is that there is unlimited capital that can be used to
finance educatlon.

If the latter is not the case, and instead, edu-
cation is financed mainly by family savings, the demand curve
will be to the left of DDy, at DDj;. /fh éddition to the
effect of price on the net presenf value or on demand, the
ability to financé education becomes an important determinant
of demand for education. The bosition and slope of the demand
curve will depend in part upon thé level and distribution of
the national income. As illustrated on Chart gk the output
will be smaller than if the capital market were perfect. Out-
put will be d4 under perfect cépital market and at dy, wnder
imperfect capital market.

If imperfections in the capital market is combined
with monopoly element in the education institutions tﬁek
number of degrees granted each year will even be smaller than
"d2. In the extreme ease of monopoly it will be at dy, at

price P1 or SOmewhere between d and 43, and P and Pl’ for

0
oligopoly.  The supply curve of degrees is shlfted left-ward.
In the two latter cases, the market w111 be farther from the
optimum point were marginal-cost is equal to average cost
equal to marginal gboss present value.

In general subsidy to education will shift the de-

mand curve for education rightward towards the demand curve
L0 . .

(ol

!
é
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under perfecf conditions in the capital market. Subsidy may
be used as a specific tool of policy to change the number and
distribution of students, by level of education, by field or
even by groups of fields. Further implications of subsidy

will be discussed below.

Part III - Conclusion

In the preceding sections, the important aspects éf /
the market for education and eduéated manpower were analyzed.

Under the very simple demand and supply analysis of
a homogeheous labor force, equilibrium is clearly and easily
achieved when the marginal disutility of work is equal té\tﬁg
marginal revenue product of labor, fhat is, the intersectigh
~of supply and demand curves. No lags in the‘adjustment are
visualized. | |

Educaféd labor‘is‘not homogeneous and there is more
than one supply curve. There is one supply function for each
group of professions or fields of sPecialization classified
by dominant interest-aptitude patterns and ability réquire~
ment, Theé? are as many supply curves as there are groups
of fields. On the other hand the supply curve itself is a
horizontal aggfegation of the individual investment demand
functiong for higher education. Eﬁ;refore, all factors which
affect the individual demand for education will also affect

the supply curve of educated manpower.‘
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For a given population, tﬁe distribution of this
population by interest-aptitude and ability puts a constraint
on the number that can be counted as the maximum potential
source of manpower for each group of fields. At this maximum
number, thevsupply'curye turns.vertical, but the actual limit
and the position and slope of the supply curve depend .on
imperfections in the'market as shown in this paper. The equi-
librium points of the market for educated labor as a whole and

for each group would be determined by the supply curves, given

the demgnd curves for labor for each group of fields, hence by
' ' 1

imperfections inithe market. S'
| s
B

e Da Dp i - Dg
Chart 5a ' Chart 5b - Chart Sc

As we have seen above, an imperfect capital market
for education and monopolistic structure of edﬁcational in-
stitutions would‘sﬁift the supply curves upward from Sq to S;,
Sy to S;, and S, to S;, giving new equilibrium points at A',

B', and C'.
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The stability of these equilibrium points will‘de—
pend on the number of marginal stu@ents in each gfoup, and
those who afe not in the education forne. The readiness of
the marginal students to move from fields in one group to
those in another groub weuld determine whether or not there
could be an adjustment towards equality of equilibrium of net
‘present value in the market, assuming no shifts in demand
during the period considered. On fﬁe other hand, it is
quite reasonable to expect that a significant number of stu-
dents who are qualified for each level of education are left
out of the_mafkef?wxfhfough better informatioﬁjébout edu-
cation alternatives and subsidy, they may be drawn toward
the level and fields where the returns are highest.

| The long-run adjustﬁent will be a combination of
movement along each supply curve and shifts in the'supply
curves., The adjustment toward a group equilibrium or to-
wards a market equilibrium requires time. AThe shortest time
lag necessary tobmove towards a group equilibrium point is
the inyestment period equal to the formal schooling normally
required for a degree and epecialization. Any factor that
prevents an immediate response to differences in net present
value in a group would lengthen the time lag. Therefore,
the time iag of adjustment depends very much on market in-

L3 - -\ -
formation and available investment funds.
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The time lag of adjuétment in terms of shifts in the
éupply curve is an empirical question. It depends so much én
the degree of imperfection in the éapital and education market.
_fﬁndér‘conditiéns'of'perfedt capital market and competitive
 education industry,{shifts in thé supply curves Qould oﬁly
arise from a movement of marginal students from one group into
another. In an imperfect capital market, shifts in the supply
- eurves may be-effécfed by draﬁing individuals who a;e not in
school or are ndt_intending to go to school because of lack‘j
of information or of funds to finance education.

/fhe oiher .aspect of the market for educated manpower
which should be considergd by planners is information on pos-
sible shifts in demand curves for various professions. With-
the lag in sﬁpply of degrées,\a cobweb effect, or a persisten£/7
shortage or excess in some fields may be experigncedAas demgnd
curves shift. 'Projections of demand are nécesséry information
to the estimation of expebfed futﬁre stream of income in each
field to which_Studenté respond. A‘miscaléulation due to
unéxpected shifts in demand would result in a shortage or
excess of supply of labor.

,An brief the paper tried to demonstrate the necessity _
of studying the conditions‘in the capital and education
markets and how they influence the micro decisions of students.
It also pointed to the inherent natﬁre of the supply curve of

educated manpower where ability and personality factdrs enter
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into the choice of level of education and fields df speciali-

S——— -

E?EEQ%. There is a limit Lokthé‘number that can be drawn in-
to any group of fields. Such limit puts a constraint on the
adqutment'téward one equilibrium return for each level of
education. |
Finally, the paper argues that planning or policy
must be based on the empirical application of‘the'theory of
micro decisions of all units involQed under different market

conditions: the individual who demands educatien and the

institution that provide the facilities.



