LABOUR MARKETS AND EDUCATIONAL PLANNING
IN YUGOSLAVIA

Hendrik THOMAS*)

Introduction

In this article we report on a study of relationships between
labour markets and manpower planning in Yugoslavia.!) Manpower
planning, and the situation in Yugoslavia is no exception, often igno-
res the existence of labour markets. It, then, is based on a rather
technological approach in which projected levels of Gross Domestic
Project are »translated« into educational plans. Firstly, projected le-
vels of G.D.P. are distributed over the various economic sectors with
the help of input-output analysis. Secondly, occupational structures
are derived for each of these sectors on the basis of known technology
parameters. And finally, projected occupational structures are rela-
ted to specific characteristics of the educational system which is sup-
posed to »produce« these occupational skills. The drawbacks of this
method are well known.?) Most striking is an implicit rigidity, that
does not meet with realities. Considerable flexibility rather than ri-
gidity of technological parameters has been observed in many coun-
tries. Changes in relative scarcities of educational and occupational
skills do have an impact on wage structures, and it would be unre-
alistic to assume that the workers’ collectives would pay no attention
to possibilities of substituting »cheaper« skills for more »expensive«
ones.

We will apply cost-benefit analysis as an alternative method of
manpower planning to the Yugoslav situation3) In section 1 we re-
port on »preparatory« stages of our research whereas the main results
of our empirical work on manpower planning are contained in sec-
tion 2.

Section 1 mainly deals with earnings’ functions which yield in-
formation on »benefits« of education; data on employment specified
by categories of age and skill, also needed for cost-benefit calculations,

*) The author is senior lecturer (Labour Economics, Fconomics of Participation), at
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are directly available from Yugoslav statistical sources. Section 1 con-
cludes with a report on estimated values for the elasticity of substi-
tution between categories of skill.

In section 2 at first we discuss, separately, the aspects of costs
and benefits of educational investments. Next profitabilities of diffe-
rent educational investments are calculated, mainly with the net pre-
sent value method.r) Namely, it is assumed that in order to decide
whether educational investments should be undertaken society and
private individuals need information on net present values rather
than on internal rates of return.

Finally, we investigate whether profitability calculations are sen-
sitive to educational policies.

Section 1. Earnings, employment, and substitution in the Social Sector

This section begins with regression analysis of wage data. As a
result one obtains the earnings’ profiles that will be needed to esti-
mate »benefits« of education. A concise statement on the employment
situation follows and, finally, a report on estimated values for the ela-
sticity of substitution between educational categories concludes this
section.

1.1 Earnings in the Social Sector

The distinction between wages and profits looses its sharp edge
in a system of self-management: actually, »true« labour incomes con-
sist of the sum total of wages and profits. It, then, is assumed that
workers’ collectives pay a scarcity price to society for the use — usu-
fructus — of the socially owned means of production. If such is not
the case, then labour earnings include an element of capital rent. We
will have to take this aspect into account when profitability calculati:
ons of educational expenses are made. (see section 2.3) Naturally, the
scope of our empirical work is determined by available data. Fortuna-
tely, statistical sources provide excellent information on annual cash
payments to individual workers. We, of course, would have preferred
to have at our disposal data on gross labour incomes, but such do
not exist.

The earnings’ differences in the Social Sector have been studied
extensively in three different dimensions: analyses of inter-regional,
inter-industry and inter-skill differences. The coefficients of variation
and ratios of extremes are usually instruments by which research of
any of these three types of differences is being done.’)

Our study of labour earnings follows a different method since
one needs very specific information for analysis of educational invest-
ments: earnings’ functions specified by level of education for different
ages.

We will use regression analysis in a model that includes the fol-
lowing variables: experience, sex, capital intensity of the industry to
which a worker belongs, level of education, category of job, as well

s suitmg o
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as terms of interaction between education, job-category, and experi-
ence.’) The dependent variable as mentioned above is the total annual
cash payment to the workers in the Social Sector.

The data is obtained from an annual earnings’ survey undertaken
by the Federal Bureau of Statistics; it provides cross-sectional infor-
mation for the year 1969.7) In Table 1 we present three different »runs«
of the model, one for Yugoslavia as a whole and one each for Slovenia
and Bosnia-Hercegovina, a developed and a developing republic, respe-
ctively.

The explanatory power — the adjusted correlation coefficients
amount to .54 for Yugoslavia, and .61 and .59 for Slovenia and Bosnia-
Hercegovina, respectively — is high for regression analysis that uses
individual survey data.

The coefficients for experience occur 15 times: twice as separate
variables, E and E? six times in interaction with educational levels,
ES.j(i=2,.,77 , and seven times in interaction with job categories
EJkk=2, .,8). The pattern for the least educated workers doing indi-
vidual manual work —S, and J, — implies a parabolic shape of ear-
nings' functions as indicated by the positive estimate for E and the
negative one for E? in all 3 equations: earnings rise up to a certain
age, level off and,ultimately, fall even below peak levels. This effect,
however, is neutralised by »learning by doing«, since interaction terms
of experience, both with the level of education —E.Sj(=2,., 7-and

with job categories — E. Jx(k=2,.,8)—, add to earnings especially at
higher levels of education. We observe that in Yugoslavia (equation
[1.1]) the interaction at university level — 26.9 -— amounts to almost

five times the value that is estimated for a noncomplete primary edu-
cation: this implies that after 30 years experience a university graduate
would earn of 26.9 times 30 and a worker with less than complete pri-
mary education 5.6 times 30. With respect to the job categories we ob-
serve that experience »pays off« for blue collar workers in machine
work (J; with an estimate of 7.6) and for all white collar categories ex-
cept general administrative clerks, for which the estimated coefficient
is only 1.5. This pattern applies also to the equations for the regions,
(1.2) and (1.3), but here the levels of statistical significance are lower.
In equations (1.2) and (1.3) the statistically significant estimates for
experience — E -— and for experience in a quadractic form, — Ez —,
as well as for the six interaction terms ol experience with levels of
schooling, deviate little from the estimates observed in equation (1.1).
We observe some major deviations among the statistically significant
estimates of the interaction terms of experience with job categories:
even after taking into account the difference in per capita income the
»pay-off« in all jobs is considerably higher in Slovenia than in Bosnia-
Hercegovina. We here refer, in particular, to the values 28.0 and 22.3
for experience in the categories of general management and science-
research as found for Slovenia with the variables E. J; and E.J;.

The next explanatory variable — sex (M) — with an estimate of
129 tells that, on the average, men earn 129 dinars more than women
even after controlling for sector of industry, education, job categories
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as well as for the role which experience plays. Regional differentiation
is considerable with a high estimate of 228 for Slovenia and a low fi-
gure of 122 for Bosnia-Hercegovina. This may indicate that the stati-
stically observable discrimination between sexes increases at higher
levels of development, since average monthly income in Slovenia amo-
unts to 1360 and to 959 in Bosnia-Hercegovina in the year in which our
research was undertaken.

Table 1.
Earnings’ Functions in Yugoslav Industry (1969)

_ a.1 (1.2) (1.3)
Average .
Monthly Yugoslavia Slovenia Bosnia-
Income: . Hercegovina
{Dinars) 1090 1360 959
Constant 449 614 397
E 10.6 18.1 14.3
E* -3 —.5 —.3
Sex (M) 129 228 122
Industry
I 80 235 84
L 12 —31 21
S, 71 5% 52
ES, 5.6 4.3% 33
S; 114 —15% 100
E.S, 11.1 10.3 8.1
S, 225 192 251
ES, 10.4 8.2 49
S; 318 280 310
E.S; 15.5 144 11.0
Se 393 504 413
E.S, 17.5 14.0 11.6
S, 807 880 736
ES, 26.9 16.8 21.4
1, 43% 229 155
EJ. 2.17 —8.8* —2.6%
Js 21* 44 42*
EJ, 7.6 1.9*% 3.1*
Ja 126 83 169
E.J, 2.8 54 —2.1*
Js 58 170 52
EJ.s 1.5 2.7* T
Je 44 131 42
EJ: 10.1 132 10.3

continued ............ .




IABOUR MARKETS AND EDUCATIONAL PLANNING IN YUGOSLAVIA 47

Table 1 (Continued)

Earnings' Functions in Yugoslav Industry (1969)

J; 211 307 250
E.J, 15.5 28.0 12.5
Js —34* —186 318
E.J, 8.4 22.3 1.9*
R? (adjusted) 54 61 59

The estimated parameters except those marked with an asterisk, are signifi-
cant at a five percent level.

Symbols E Years of experience, from 1 to 40
Sex (M) Earnings by Men

I, Industries of medium capital intensity.
I, Industries with high capital intensity.

S, At most three years elemenary education.

S. Elementary education of more than three and less than eight years.
S: Completed elementary education of eight years.

S, Lower technical education (at secondary level).

Ss General secondary education.

S, Higher technical education (university level).

S; University education completed with at least a bachelor's degree.

J. individual manual work; J, assembly line work;

J; machine work; J. handling of transport and traffic;
J; general administrative; J, skilled professional occupations;
J, general management; Js science-research.

E.S ;(=2..7 Terms of interaction between experience and levels of
education.

gy Terms of interaction belween experience and job ca-
tegories.

E- J k (k:-_':z,..-,

To »capture« the impact of the sectors of the economy, we divided
the three-digit industries into three categories: namely of light, medium
and high capital intensity, I, , 5 respectively. This variable is a very
important one since several economists, — we mention here in par-
ticular the work by Vanek and Jovi¢i¢ —, have argued that differences
in capital-intensity between industries are major explanatory variables
in determining earnings differentials.®) Our findings, however, do not
support this hypothesis. For the entire Social Sector we find that in
»medium« capital intensive industries work adds to monthly incomes
80 dinars, and in »high« capital intensive ones only 12 dinars. Bo-
snia-Hercegovina follows the national average almost exactly, whereas
in Slovenia the workers in the »high« capital intensive industries earn
slightly less than those in the »light« capital intensive ones while the
workers in the »mediumc« capital intensive industries earn considerably
more, namely 235 dinars. In Slovenia, the average earnings in »mediumc«
industries exceed those in the »light« ones by about 20 percent. When
one investigates the impact of industry variables in a comprehensive
perspective of many explanatory variables, it is immediately clear that
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these variables have only a modest role in explaining earnings di-
fferences.

Next, we have a set of twelve variables, six of which indicate levels
of formal education, whereas the other six are interaction terms —
discussed before — between these levels of education and experience.
The estimated parameters rank, as one would expect, according to the
duration and level of education. It does strike one, however, that there
are very large differences: so, at the levels of primary education we
have S, and S, with values of 71 and 114, and at the levels of higher
technical or university education S, and S; with values of 393 and
809. Interaction of educational levels and experience brings about even
larger differences: when we compare, for example, two workers with
30 years of work experience each, but with S, and S, education we see
that the one with S, education would earn an extra of 71 + 30 X 5.6
dinars while the other with S; education would earn an additional
809 + 30 x 26.9 dinars.

Finally, the three models include another set of explanatory va-
riables which indicate job categories and terms of interaction between
experience and job categories. It was pointed out that experience »pays
off« only in some careers and that the level of development is another
variable which determines monetary success in careers. We find that
for Yugoslavia as a whole the benefitting categories are J, of blue
collar workers, and J; of white collar workers. Science research -—
J; — does not pay unless one has obtained experience. Again, there
are differences between the regions. Concentrating only on the signifi-
cant estimates, we observe that, in Slovenia, job as such pays mainly
in categories J,, J;, J, and J;, whereas experience counts in J,, Jg, J;
and J;. In Bosnia-Hercegovina we observe that better levels of earnings
fall in J,, J,, J; and J,, and that experience gets awarded in J; and J,.

We have reported in considerable detail on the methodology that
has been applied to the analysis of earnings data. Statistical tables,
measures of dispersion and of central tendencies can never be substi-
tutes for a complete investigation of the real situation in the enterpri-
ses. We do feel, however, that regression analysis of individual earnings
is a powerful instrument, since it deepens considerably the insights in
earnings’ structures as can be seen from the extreme values that are
implied by our equations (1.2) and (1.3): according to the model, in
Slovenia men with forty years experience, possessing a university de-
gree and working in the job category of general management earn 3980
dinars whereas women with 1 year of experience doing unskilled work
in the least capital intensive industry in Bosnia-Hercegovina earn 411
dinars. Regression analysis, however, only approximates the real situa-
tion: from official statistical data we know that 2.2% of all persons
employed in the Social Sector earn less than 400 dinars, and it is to
be expected that the upper range of the model does not »capture« the
highest incomes. Still, when comparing »earnings’ functions through
regression analysis« with separate analyses of inter-regional, inter-skill
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and inter-industry earnings’ differences we conclude that a regression
equation with many — 36 in the equations of Table 1 — explanatory
variables is a better instrument for investigation of earnings data.®)

1.2 The Employment Situation

For cost-benefit analysis of educational expenses one needs to
take into account whether schoolleavers get an opportunity to obtain
sbenefits« as indicated by the carnings’ functions that were presented
in the previous section. Profitability calculations must be adjusted for
the probability of actually joining a workers' collective.

We, therefore, need information on unemployment specified by
age group and level of education. A further important phenomenon is
the existence of large flows of migratory workers between Yugoslavia
and the West-European countries.

Fortunately, the Federal Bureau of Statistics has published ex-
tensive documentation on the employment situation in Yugoslavia and
has even devoted separate survey studies to the phenomenon of mi-
gratory workers. We have also compared the Yugoslav sources on out-
and inflows with the statistical information on migration published by
the Federal Republic of Germany, so we were able to obtain data of
sufficient accuracy for the purpose of our research in the field of
educalion.'?)

It would go beyond the scope of this article to investigate in detail
various aspects of employment creation. For instance, in the context of
our research we could not investigate motivations that cause flows of
migratory workers. We have therefore applied two alternative assump-
tions with respect to the rclationship of migratory workers and unem-
ployment in Yugoslavia. For the purposes of social cost-benefit analysis,
all workers, staying abroad were counted as unemployed, while for
purpose of private cost-benefit analysis, none of them was considered
unemployed.

It is worth mentioning here that the cells which give relatively
high percentages of unemployed, in crosstabulations by skill and age,
also indicate high level of cmployment abroad: in 1971 with men aged
20—24 unemployment amounts to 11.6% and migration to 10.5%, with
age group of 49 and over these figures are 1.6% and 1.0% respectively.
As for the educational level, the unemployment and migration rates
ar 9.8% and 8.7% respectively, for men with primary education and
1.4% and 2.5% respectively for those with higher education.

1.3 Substitution-Elasticily between Skill Categories

In the introductory section we mentioned elasticity of substitution
between categories of skill, as a determining factor for selection of
an appropriate method of manpower planning.

4 Ekconomska analiza 1-—2
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Elasticity in this case is the number which indicates the response
of relative wage change of skill categories as a result of a one-percent
change in the relative quantities of workers with the same skills.

To estimate this elasticity we explored both time-series and cross-
sectional data for eight regions of Yugoslavia, and in both studies es-
timated the values which in absolute value exceed a numerical value
of onel) We, thus, have found substitution possibilities between skill
categories in response to changes in income structures. It would, in-
deed, have been surprising to find the opposite in a system of workers’
self-management: namely, to come out with values that show that wor-
kers ignore salary structures and employ skill categories in exactly
the same ratios, irrespective of costs involved, as if experience and on
the job training were no substitutes for education obtained  through
formal education. We even find that the values of substitution elasti-
city in Yugoslavia assume higher values than those of »capitalist« co-
untries.”?) Again, in our opinion, this is a result of workers’ self-mana-
gement: capitalist enterprises introduce hierarchical systems of orga-
nizations, which are supported by rigid wage and salary structures,
whereas a collective of workers will be far more critical in accepting
hierarchical organizations; the distance between workers and directors
will increase and undermine the control that the workers can exert
on the boards of management.

This finding has a very important implication in the field of edu-
cational planing. The fixed requirements approach, which assumes ab-
sence of substitution possibilities between skill categories, cannot be
applied to Yugoslav manpower planning. One needs a method which
integrates manpower planning into labour market realities. The best
known alternative method, not yet applied to Yugoslav data, is the
human-capital approach, and we will, in the next sections, report on
a first attempt to apply this method to the Yugoslav situation.

Section 2. Educational Planning and Cost-Benefit Analysis

In this section we report on various aspects of cost-benefit ana-
lysis as applied to educational planning in Yugoslavia. Firstly, costs
at various levels of formal education will be analysed. Next, there
will be a brief discussion of »benefits« of educational investment with
reference to earlier developed earnings’ functions. And, finally, section
2.3 will deal with the results of the research.

2.1. Costs of Education

In an economic sense costs of education refer both to financial
and non-financial sacrifices. Direct financial outlays are made for sa-
laries, books and teaching aids, investments in buildings and equip-
ment, but also for extra travel and perhaps costs of living. Ho-
wever, one must also take into account foregone earnings for pupils
who are at an age where they could have earned an income in the
labour market. It so happens that in most countries the latter costs
are as large as direct financial outlays, and we will find that this also
applies to Yugoslavia.
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Educational statistics distinguish between seven levels of formal
education: primary education, (1—3 years), primary education (up ta
7 years), primary education (complete with 8 years), technical educa
tion at secondary level, general secondary education, higher technical
education, and, finally, university education, the symbols of which
will again be S; up to S,

In the first column of Table 2 we give the numbers by which the
figures of the later columns have to be multiplied in order to take into
account the phenomena of dropping out and repeating years of school-
ing®). The data published by-the Social Accounting Service permits suf-
ficiently accurate calculations of financial outlays for education. Calcula-
ted expenses are reported in the second column of flgures in Table 2,
Further calculations are needed to obtain total economic costs per
pupil for .each additional level of education. Firstly, we increase the
direct costs with depreciation of buildings and equipment; we assume
that annually 7.5 percent of the purchase.price of buildings and equip-
ment has to be written off. These adjustments in the total outlays are
given in the third column of Table 2.4

The fourth column in the same table gives estimates for private
direct expenses on books, costs of travel and extra llvmg expenses,
in case students have to rg51de in hostels. :

For a calculation of total direct cosis — colunn flve — one
has to take into account the probability of completing an additional
educational level successfully. The sixth column of the same table gives
our estimates for foregone earnings, which begin at age 18; it'is derived
from the earnings’ functions (see section 2.2). These figures have also
been adjusted with the figures of column one. The total cost is given
in column seven of Table 2. Thus, in the last column we obtain theore-
tically correct figures for total costs to be incurred at each .additional
level of education.

At this point we will have to make a dlstmctlon between total
social costs and private costs. While education is officially free, it is
shown in our calculations that private persons still have to bear con-
siderable expenses as indicated in columns 4 and 6. Private costs make
for a high percentage of the total costs of investing in education at all
levels. Our findings thus offer an explanation for the social: stratifica-
tion reported by sociologists. Pupils from families in higher income
brackets are at a considerable advantage as compared to- the ones
from poorer families, since a considerable part of the true economic
costs of education at all levels has to be borne by private individuals.!)

2.2 Bemnefits of Education

For a critical analysis of the »benefits« of education we refer to
the literature on economics of education. We will adopt the usual
approach and consider pre-tax incomes as an indication of social bene-
fits and post-tax income as an indication of private benefits. One needs
data on earnings specified by age for each level of education and here
we use a reduced earnings’ function.!)

4*
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21): [ = 163 + 2.92xA — 0034x4* + 30xAxS; — 101xS; + 89xAxS; +
1.09xAxS, — 212xS; + 2.28xAxS; — 204xS, + 2.62xAxS, —
240xS, + 3.90xAxS;.

The estimated parameters — except (101) for variable S; — are
significant at a five percent level.
Symbols: A = Age (18—64 years)

Si (i = 2,...,7) see Table 2.

An adjustment, however, is required for the probability of earning
estimated incomes. Having obtained the lifetime earnings’ streams,
corrected for the probability of actually earning those incomes in a
gainful employment, one then subtracts »lower« income streams from
shigher« ones in order to obtain the flows of net benefits resulting
from a certain additional educational investment.

In our research, we have calculated the net benefit flows for ten
different educational investments:

S,—Sy, S5—Sy, S3—S,, Si—Ss, S5—Ss, Se—54, Ss—S5s S7—S4,
S—S5, S;—Ss.

Calculations have been made separately for men and women and
apply to the Social Sector in the entire country as well as to the most
developed region, Slovenia.

It must be realized that the incomes implied by equation (2.1) re-
fer to paid-out annual earnings, and thus need to be corrected, both
for calculation of net social benefit as well as for net private benefit
streams.

Taking into account that paid-out earnings contain an element of
rent to the extent that the true scarcity price of capital exceeds the
»kamata«, we obtain four different net benefit streams.

(a) Net benefit streams that are calculated from paid-out annual
earnings as given by earnings’ functions.

(b) To obtain an estimate of gains as perceived by private persons,
one has to add a correction factor for collective consumption,
since the entire surplus value belongs to the workers’ collectives.
Here we use a multiplying factor of 1.46. Net benefit streams indi-
cate total private benefits as perceived by individuals that plan to
undertake educational investments.

(c) A difference between the true scarcity price of capital and the
actual »kamata« should be deducted from the »perceived« private
benefits. Correct calculation of net private benefits then involves
a multiplication of paid-out earnings by only i.2.

Since their incomes include an element of capital rent individuals
tend to invest larger amounts on education than warranted on
grounds of efficiency calculations.

(d) Through multiplication of net benefit-streams of paid-out annual
incomes — see under (a) — with a correction factor of 1.83, we
obtain an indication of the net social benefit streams, that reflect
paid-out earnings, collective consumption, as well as taxes paid by
all enterprises.')
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We would like to emphasize that our primary concern here is
with methodology rather than with »exact« or »ideal« correction
factors. ' '

A further adjustment which needs to be taken into account re-
fers to projected growth of incomes; this trend will exert an upward
shift on all earnings’ functions. We will apply a range of growth per-
centages in the next section.”)

One final point remains to be discussed. Statisticaliy one obser-
ves that higher levels of education are correlated with positive net
income streams. It, however, would be incorrect to suggest a complete
causal relationship, since ability, experience, contacts, etc. interact with
education, and have to be accounted for. One usually applies a so-cal-
led »alpha-factor« which indicates a percentage of net benefits that are
the results of educational investments. In most of our calculations we
will assume that sixty percent of extra incomes are the result of edu-
cational investments.!?)

2.3 Net Present Values and Internal Rates of Return
As stated earlier — see section 2.2 — we will Investigate ten diffe-
rent possibilities of investing in additional education. Simulations will
be done with only four investments — (S; — S)), (S5 — S3), (S¢ — S))
and (S; — S;) — in order to make best use of available computer fa-
cilities. :

We will report both net present values and internal rates of return
since ranking of net present values may not be.identical with rate of
return ranking. Il is as important to obtain knowledge about net pre-
sent values as to be assurcd that 1111(:1'11;11 rates of return compare well
with efficiency criteria.

In Table 3 we report our main fll‘ldln“S The first ten rows refer
to ten different 1nvestment schemes and are based on pald -out income
streams :

, Then follow three sets of four FOWS ~— each with four investment
schemes — of which the first one refers to »true« private benefits,
the second to »perceived« private beneflts,_ and the last to the figures
for »social« calculations. For the calculation of Table 3 we use a »di-
scount« rate of 5 percent which allows for several realistic combina-
tions of growth in per capita:income and discounting, like 12" and 7,
15 and 10, or only 8 and 3 percent.”) :

 The first .columns give net present values and internal rates of
return for the male populatlon in Yugosla\na The last two columns
give net present values and 1nternal rates of return for the male popu-
iation in Slovenia.

As for the first ten rows, we observe that, in Yugoslavia, general
secondary education, lower technical education, and completed primary
education are the best investments. University education is highly
sinefficient«: net present values assume negative values and' interal
rates of return are negligible. Ranking in Slovenia is different: general
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Table 3

Net present values and internal rates of return of investments
in education for men in Yugoslavia and in Slovenia

YUGOSLAVIA SLOVENIA
0y 2) (3) 4)
Net Present Internal Rates! Net Present Internal Rates
Values of Return Values of Return
(dinars) (dinars)

S: 2—1 — 359 4.8% — 9,883 —0.9%
3—1 4974 6.7 — 10,189 0.8
32 6,442 11.1 — 371 45
43 8,418 8.5 15,620 9.6
5-3 28,072 13.2 51,537 15.8
6—4 -— 6,513 4.1 18,602 7.3
6—5 —32,132 —0.38 — 31,025 —0.9
7—4 —18,458 38 4,300 53
7—5 —47 450 1.7 — 54,825 09
7—6 — 4370 47 — 17,304 2.8

S: 31 8,029 7.6 — 9,140 1.5
5—3 36,646 15.3 65,360 18.1
6—4 706 5.1 30,683 8.6
7—5 —36,849 2.6 — 43,598 1.9

S: 31 11,985 8.5 — 7,781 22
53 47,791 17.9 83,335 21.0
6—4 10,095 6.2 46,394 10.3
7—5 —32,062 36 — 29,005 3.0

S: 3—1 16,124 9.3 — 6,817 2.6
53 66,830 154 —103,337 15.9
6—4 19,205 6.6 48,592 8.4
7—5 —53,005 2.8 —166,798 —0.5

See Table 2 for symbols S; ;i . 7, and text for explanation.

secondary education has priority with higher technical education fol-
lowing and technical education at the secondary level next. In Slovenia,
again, university education ranks very low. When we now turn to the
»true« private calculations — with a correction factor of benefit stre-
ams of 1.2 — we see that for the country as a whole high positive net
present values are found for general secondary and primary education
while in Slovenia this is so with secondary and higher technical
education. The figures based on »perceived« private benefits — with
multiplying factor of 1.46 — again show slight improvements in yields;
we observe that in Slovenia general secondary education and higher
technical education are quite »profitable«, their net present values
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being 83,335 and 46,394 dinars, respectively. The last four rows present
another case where ranking of net present values is not identical with
ranking according to internal rates of return. With regard to net pre-
sent values general secondary education takes the first place, with
higher technical education, and primary education following. Social
calculations — the last four rows —— also indicate large inefficiencies
for university education, with negative net present values of 53,005 and
166,789 for the entire country and Slovenia, respectively.

We conclude this section with simulations that are given in Table
4. These refer only to four different investment schemes: complete ele-
mentary education, general secondary education, technical higher edu-
cation, and university education. We have chosen calculations that are
based on paid-out earnings, since we like to present the methodology
rather than suggest the precise conclusions that could be drawn.

In column (2) we repeat the figures that were given in table 3 for
Yugoslavia. In column (1) we substitute an alpha-factor of .80 for the
more usual one of .60 to conclude that our general conclusions with
respect to efficiency of general secondary education and low yields
of university investments still hold.

Table 4

Simulations with alpha-factor, »discounting«rates, size of stipends,
duration of study, and reducing »dropping-out«.

Net Present Values (dinars)

S: (1) (2) (3) (4) (3) (6) (7) (8)
=80 a=.60 x=.69 0=.60 o«=60 =60 =60 a=.60
| 5% 5% Y 3% 7% Yo 5% 5%
3—1 10,055 4974 51,805 16,298 — 605
5—3 42,364 28,072 95471 51,404 15,112
6—4 5,526 — 6,513 46,471 11,691 —16,530 567 8,074 12,908

7—5 29,778 —47450 19,401 —24,815 —58,896 —35544 5407 15,158

See text for explanation.

In the remaining columns of Table 4 we again assume an alpha-fac-
tor .60.

In columns (3), (4) and (5) we report net present values under
different percentages of growth and discounting namely of 1, 3 and 7.%)

It surprises that all educational investments give solid yields only
with a »discount«rate of 1; the first place is again held by secondary
education with 95,471 dinars, with elementary education and techni-
cal higher education and university education following with 51,805 and
46,471 and 19,401 dinars, respectively. The lowest discount rates only
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yield »acceptable« net present values and one wonders whether indi-
vidual persons do indeed base calculations on a time perspective that
accounts for low scarcity prices of capital.

Finally, in column (6) we introduce more generous stipends, in
column (7) the duration of studies is being reduced, and in (8) the
annual number of graduates is doubled, thereby reducing the wastage
of dropping-out. These figures only apply to the highest levels of edu-
cation where major problems of dropping-out and repeating years have
been observed. By awarding a full stipend to all students one can sli-
ghtly improve basic calculations, as can be seen in column (6). Major
improvements, however, are obtained by reducing the average length
of studies — see column (7) — and wastage, as can be seen in the last
column where the annual number of graduates has been doubled.?)

3. Conclusions

The main conclusions can be summarized in the following state-
ments:

1) Technical higher education and university education both for pri-
vate and social purposes are rather inefficient.

2) Secondary non-technical education consistently ranks high when
judged by the criterion of economic cfficiency.

3) Compulsory education of eight years rather than of seven years is
a valuable project when cvaluated by cost-benefit analysis.

The conclusions hold well under different simulations with per-
centages of per-capita-growth, with discounting factors, with alternati-
ve survival rates, as well as unemployment percentages.?)

This research represents a first attempt to apply cost-benefit ana-
lysis to manpower planning in Yugoslavia and accounts {or some cha-
racteristics of the institutional setting. We mention in particular the
necessity to distinguish between »true« and »perceived« benefits from
educational investments, since capital incomes need to be separated
from labour incomes. We have also included collective consumption in
private benefits, since in the Yugoslav enterprises the entire surplus-
value is at the disposal of workers, and thus one has to use a broader
concept than »wages«, which lay a claim only on part of the surplus
value. '

The general findings compare reasonably well with other studies
that have applied the fixed-requirements-approach. An O.E.C.D. study
of Yugoslav manpower needs, for example, predicted for the year 1975
a surplus of 132,000 persons with university education, a deficit of
121,000 persons with secondary education and a balanced situation for
technically skilled persons. In our view, however, cost-benefit analysis
is a superior tool for the analysis of manpower needs since it allows
for a higher degree of »fine-tuning« than is possible in the usual appro-
ach, that is based on a strict assumption with respect to elasticity
of substitution between skill categories.
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As for the underlying data, we have found that earnings reveal
patterns that have also been observed in other countries: wages rise
with age, peak-earnings occur at older age at higher levels of education.
On the cost-side, we concluded that private expenses when considered

(Rad primljen oktobra 1975.)
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Sec also footnote 18.

Each of these phenomena would in themselves deserve a comprehensive
treatment. For the purposes of our research — the application of an alter-

~ native method of manpower planning — we choose to deal with all

relevant issues in a comprehensive manner rather than to analyze in
depth, the phenomenon of dropping-out for instance. Chapter IV of our
study, Personal Inconie Distribution, gives more claborate details on the
way in which data was collected and used for profitability calculations.

Our findings with different unemployment percentages, survival rates

- and participation rates have not been included in the simulations of

section 2.3. Changes in any of these have only a very modest impact
on profitability calculations. :

TRZISTE RADA I PLANIRANJE OBRAZOVANJA
U JUGOSLAV1JI

Hendrik THOMAS
Rezime

Osnovni zakljuéci clanka mogu se sumirati u slededem:
1. Vise tehnicko kao i univerzitetsko obrazovanje i sa individual-

nog i sa druStvenog aspekta — su neefikasni.

2. Opste srednje obrazovanje se stalno rangira visoko, kada se oce-

njuje kriterijumom ekonomske efikasnosti.



60 HENDRIK THOMAS

ve .

Ovi zakljuécei su odriivi u simulacijama s razlicitim procentimg per
capita rasta, diskontnim faktorima, alternativnim Stopama nataliteta,
kao i sa razlicitim procentima nezaposlenosti.

Ovo istraivanje predstavija pryi pokusaj da se primeni cost-be-
nefit analiza na planiranje obrazovanja u Jugoslaviji, uumajuéi u op-
2ir neke specificne institucionalne karakteristike. Ukazujemo narodito
nha neophodnost razlikovanja »stvarnih« 1 »observiranih« efekata obrag-
zovnih institucija, posto je potrebno da se dohodak kapitalg odvoji od
dohotka rada. Autor je takode ukljucio kolektiviy potro$nju u indi.
vidualne koristi, buduci da y jugoslovenskom preduzeéu C&itav visak
vrednosti stoji ng raspolaganju radnicima i zbog toga se morg kori.
Stiti $iri koncept nego Sto su »plate«, koje su sumo jedan deo viskq
vrednosti.

studija OECD-qa o potrebama za radnom snagom: u Jugoslaviji pred-
vida, na primer, a4 1975 godinu visak od 132.000 lica sa univerzitet.
skim obrazovanjem i deficit od 121.000 lica sq srednjim, kao i uravno-
teZenu situaciju zq tehnicka struéna lica, Po misljenjy autora, cost-
-benefit analiza je Superiornije sredstvo 2a analizu potreba zq4 radnom
Snagom, posSto ona dozvoljava visi Stepen preciznosti nego Sto je to
moguce sa uobiéajenim pristupom, koji se bazira na striktnim pretpo-
stavkama u odnosu na elasti¢nost substitucije meduy kategorijama zq-
nimanja.

1z prilofenih podataka vidi se dq zarade pokazuju iste osobine
koje su vec uodene y drugim zemljama: 2arade rastu sq godinama,
najvisa zarada se ostvaruje u starijim godinama i na vi&im nivoima
obrazovanja. U pogledu troskova, autor zakljuéuje da sy individualni
troSkovi, posmatrani kao oportunitetii, jo§ uvek visoki, $to moze da
doprinese objasnjenju fenomena drustvene Stratifikacije na visim ni.
voima obrazovanja.




