e

w7

Agzeiay Doovepuns lowoplag ! Archives ol Ecpaomic Flistory

THE RETURNS OF PRIVATE INVESTMENTS TN THE
GRFEEK TERTIARY TECHNOLOGICAL EDUCATION BY
GENDER

CONSTANTINOS TSAMADIAS

Mathematician  Lconomist (PhDY)

* Abstract

Tn the new plebal knowiedpe economy the mowuiyg af decitiant for wvesionens in aducaclon s crucial
Lt Endlividunds as well for the oty w o whiale This paper estimates e rerurns af lnvestencat w thie Gapeek
Vertiory Technoloplal Edvcutipn by perder. The tiudy usc clnngs darn froan w atcetlied sainple. The
et weed [or the esthation of the rates af retuin o e Mungerian, bare spectloadly we used hoth the
actunl oxpepicnos fiom the eampie and e potenlnl expenence The tnewn caelisinng are: o 'The povale
irvesLement i the termiany ochnotogrel education is an effidzat voe Borh for males and Teioales, b The s
thnnted private Tate of retunn by usig the acmual expencacs s snalier than that lewan L potenrial experi-
ence; the difference is bagper for lemales than lor malss o Thete ino statdstically sipulficant ditterence be-

rwesn the rates of oo of the D S0xCs

1. Introduction

Higher education i Greece consisis of the UmIVersity educarion (UNIVE) and the
rertiary technological education (TTE). Presently, there are 18 Public Universities
{LUINTV}, & of which ere located in the Athensz Pimcus metropolitan area and 14
Public Technological Educational Insinutions (TED, 2 of which are in the Athens-

Firacs aren. The number of entries, varies from year to year and is determined by
the Ministry of Education MoE (in academic year 200L-2002 the enimies are:
38,670 for UNTV and 40,700 for TEL. In sredemic year 2000-2001, the UNIV had

148,772 students (87,522 womeén) and the TEI lad 87,797 studenmts (47,043

women). The higher education institutions act under the supervision of the Stale,
which finances their operation and determines their status by virtue of the enacted
laws. The durasion of the umiversity programs is between four 1o six-years, while
that of tertiary technological education is three-and-a-half (o four years. Universi-
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nes {UNIV) are gearve towards academic programs; whereas Tevhiolfozieal Edu-
ciational Tnstititrons (TEL are miie professionally applied aml vacationally ori-
ented Each TE consists of at least two facultles or schoals which aressub-diveded
e depanments. The depariment is the main academiic unic, offering studies in a
specific scientific or technological fighd teading to a decree, The Faculties of the TE]
Jocus on applied technology. mmeseement and admimstration, agriculiorm) rech

nology, health care professions, food and outritio technology, praphic ans, and
raphic desien. Greece s characterized by 4 “high™ demand for third level educi-
ticay, It hsan almost world record of students in higher education studving abiomd,
particulariy dn light of its relanively smalt size of population |see Psacharapon|os
(1O00]. There ds an increasing social demand for studies in tertiney education de-
Spite the enlurgement of the system by the State. The inercase has been ohserved
nul enly in the number of students and graduares whi get employed, but also in the
portion-¢f thase who remain tnemploved, Fajually important, the number of terd-
ey eehinological education students whoe doonot eventually graduate is also signif-
leani-almost one third of the ageregate figures [see Tsamadias (20HNN).

There have been many studies on the returns in education in developil, less de
veloped and acveloping countries, which cover the period from 1960 1 the present,
Recent enyrirical papers estimating the mte of retums of the investment in edy-
cation include, inter alia, those of Enachwoand Osakwe {1986), Knapp and Knapp
(1990), Fiszbein and Psacharopoulos (1993), Ryoo, Nam and Camoy (1993), Beve
(1993), Tansel (1994), Psacharopoulos, Velez and Patrinos (1954, Weishers
{(1993), Ra.“n'rrez and Segundo (1995), Gomez-Castellanos and Psacharopoulus
(1990, Tannen (1991), Psacharopoulos and Alam (1991), Grootaert (1990), 44
McMahon et al (1992), i1 al Hig

In Greece. some empirical studies have boen made [see: Leibensiein (1967},
Fsacharopoulos (1982), Lambropoulos and Psacharopoulos (1992}, Psacharopou-
las (1984, 1990), Tsamadias (2000, 2001a, b, 2002), Chilas (20024],

The purpose of this study is. by concentrating on the TTE, to address whether 9
not investing in tertiary technologica! education praduces the same rates of reti
for males and females: .

The structure of this paper is structured as follows: In Section 2, we present
methodology and the mods] we use for the estimarion of the returns of i myestmen
in 'ITF for mules females, In Sﬂcmu 3 WE pfesenl: Lhe soltrcey u[ aur collected:

mcthm] Wc apply the ba.s;’ M‘I iCerian method usmg the actual expenenee 1
the sample) and the patential experience (the traditional way), and we cof
their results. Finally, in Section S, we summarize the main lindings of this
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2. Mudels and Methodology

The theory of huran capital recognises education as the principal instiluticneal
mecharism through which people can improve their abifities and skills. There are
several wavs toestimate the private aml soosl reiuims of investment in edocarian
[see Psacharopuulos and Mamson (1998) aml Psacharopoutos (1999)]. In this
study, we use the Mmeeran methoed 1o estimate the mtes of return of private in-
vestment in the Greek teimary technological education by gooder. The method is
also known as the " Lanmmgs Functions Method™ [see Mmcer (1974), Psacharapou-
10 and Lavard (1979, There e two versions of thal method: the baswe and e
exlended,

Tlhie hasic version of the Minceman methad involves the fitting of a function amd
i specificd peT '

LW, = a4 bS8, + e FX, + LEXF 4 U, (1]

where LW, is the natural loganthin of annual net eamnings (eamings alter tax
es) rale of the individoal §, EX is the number of years of work expenence of the
individual i, and F.Xf' accounts for the concavity of the carnings-experience pro
files. 8,15 the yens of schooling of the inchivadual o, 205 o ¢onstant, b and d are re
cression coelhicionts, and wi is the disturbance term, The & is o regression coeffi-
cient, It can be interpreted s the average private rate of retum 1o ong additicnal
yenr of education {according to the Becker-Mincer interpretationg]

The estimation of the mode] (1) 13 besed an the actual expenence [from the sarm-
plee] and the potentinl experience {[rom the use of the equation EX; = Age - Years
of Schooling — 6 (the traditional Minceran way]]

The statistical significance of coetticient b for males and females and of constant
a between males and fernales is assesed by éstimating funciion (23,

LoW =a+hS +cEX + dEX?+ &Y + 1.8Y (2}

where Y is a dummy variable {1=males, (=females)

3 Data

The aim of our survey was to collect annual gamings from the hired labour of the
TTE and S$E graduares and data relating to both private and public cost in TTE cd-
ueation. Accordingly, we collected gross and net eamnings dara from a stratificd sur-
vey based on questionnaires. We derived of the cost data from the Ministry ol Ma-
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tional Education and Religious Aftairs and TEL We collected these Uestionmaires
fromn TTL and SE gradustes who did not have any additjional cducarion and full
tene work 10 the private or public sector. The productivity bonuses are included in
the annual eamings Farmings from overtime and additional welication or tralning
are pot included. The TTE and 5 gradustes who Had thair twn work are not -
cluded, since it is difficuit 10 separate the part of income thar comes from their [Her-
sonal emplovinent from that ansing lrom other factors which are used in the pro
doction process. The part tme employees are also not ineluded,

We apply a cross sectional ceanometric analysis lor the year L9 The poputa-
tion is comprsed of two sub-populations: sub-population 1 which icludes the
TTE gradustes who have full-tune dependent ermploytnent in the private or pubtic
sector; aml sub population 11, which includes the ST praduates whe work as ull
time cmployees in the private or the public seclior m Greece. Aceorhng o the
lnbwpr force survey of the National Statistical Serviee ol Greece {MSS0Y the size
of the two sub-popuiations for 1997 15 N =82 065 ndividuals and Ny = bH6, 147
Hulviduals, respectively.

Iasedd on the structure and the categorisation of the two sub-populations, these
ure diverted tn six sub-groups (strata) ace wiling to the sector of production (jri-
ary, secondary, tertiary) and to the sector of employment (publlic, private), The
stratified sampling nut only plves incrensed dccuracy, Bur also provides separate
cstimates for each Stralum [see Zaivis (1991)), We determine the minimum sy of
the sample which we 1ake from eadh stratum according to the formula

72

i

5

af

{3)

d_’ 4 ;3-?-' hh.-

"N

i

where, Z is the statistic of the sundard nomal discribution: a.is the level al sig-
nificance; §,% is the real variance of strarum h (it is subsituted from piloc estima
ton) and Ny s the size of stratum h. The random sanple, which is extracied from
each stratum of the two sub-poputations, has béen determined so that the: estima-
tion of mesn ¥y, 10 have maximum sampling ercor:

do =¥, — %l = £,, S.E (¥, ) = 200,000 drs. {d)

where ¥, and ¥, are the average valus of stratum b and the sample, respectlvely,
The ¥, in pracrice is substituted with the value which arises From the Hlot survey,

Table 1 shows the structurs of the sample more analvtically,
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Tahle Tr Structuse of Sample b Level of Educaiion and Genikr [Yea [937]

Fducational Leve) | Males Fernales Tutal
5 F. Graduates ' 706 561 | 267
TTE Graduates 1) 418 1055
Totul 1,337 | 950 15746

Sotrrcé: Sampie dats derived from thr auilios s research

4. Empirical"Analysis and Results

.
In 1his section, we Tirst examine the descriptive statistics of earnings and, subse

gitently, we estimate the Mincerian eamings functions on the basis of the regres
ston analvsis. We turther estunate the private rates of retim af tvestment in TTE

by pender with the Mincenan method,
The deseriptive statistics for the eamnings varable are presented in Tubles 7 and 3.

Table2: Mean Annual Lamings by Level of Fiution wd Gender [Dri]

hales Females
Mesn | Cviw) | M Mean CVi%) | N
5B 4515643 | 3855 T 39134207 15,20 501 |
TTF 5270626 | 4060 | 631 | 4442518 | 2818 | 428
Entire 1
Sample 4872004 | 4054 1,337 [ 4,142 397 3258 059

Notes: N number of gbservasfons

‘Table 7 shows the mean eamings by the level of education and gender. It is worth
noting thal the medn gross earmings of the TTE male graduates is 16,76% higher
than those of SE graduates, For females the difference is [3.51%. These resulls are
0 accordance with the himan capital theory and the findings of empirical work
which have been camcd out in Gresce and shroad, They help explain why there is
a high social demand for tertiary education. Simultaneousty, it is worth mentioning
that the TTE male gradustes sam 18.68% higher than females of the same educa-
tiona) Tevel (for the SE level the difference 1 13.38%).
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Tublc 3 Mian Annual Eamings of Teriwy Technological Educition Giraduates by Faeulry and

Gender [Dirs)

Facniries | Toal Males Females

_II Mean M| Mean I[_N tdean ™
| Applicd Technolog) | S4MR0 402 [5.452.085 [ 320 | auorms| 73
Aprireiteal Technolngy 1| a5 15 650 *_'-I.': TA519360 PRSNG| 2 i
Heah)) Cure: I'rofessions LEE0.0G1 VRS | 4842928 | 0 4,857,004 [ 155
Lraphie Arts Graplie Desien | 481179 | 22 0754 19 ANLLISE) 13
Mannﬂcmpnl Administration 4481760 | 257 -1_ﬂm t-u-.f_ il ,LF4,2E§ m_
Food Metriiion Technology ﬂ;ll'ﬁ 61 | 52209405 W -1-.]"'3'.-'.3.‘:9_ &
L J 4937090 | 105952679 631 | saq2518| 423

Noles: N number of olsesvations

Table 3, cited above, sumimarizes the mean gross earmings ol the TTE gradudles
by faculty and gender. Tt 1s clear that TTFE male graduates take also higher aver
ane income than temales, with the anly exeeption fon the graduates of the health
care professions. Interestingly, the mean eamings of the applied technology zrad-
uates is the highest and 1hat of the sgricultural techidogy praduates is the loweir,
I st be noted that the Jeve! of annual SAMINES 18 expected to move upwards
during the period 1997-2006 [see Thunos (20011,

4.1. Mineerian Methad

I this section we estimare the hatic Mincerian function {1 with pratential and
aclugl experience. The function is cstimared for the miales and females, The results

are presented in Table 4,
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Table 4: Hasic Mincesmn Famings Funciion with Aciual #nd Poientiat Expenence by Gender

Indepenilent Gender
Yarighlis

|__ _ Males —-_| Fernales
i Dependent Variable (f W
. Acrtanl | Potential | Actual FPoten |l
Expericnce | Fxjprrence Expericnie Expenence
X! 00071 | 000079 | 000073 000059
To0 | esst | 708 | 742
l - r TE] |I (T | L
FX . | oo t[ Vo0 | ooz | oow
14, 152 6300 | 14 '_JJI:]_ |I 12,947 I
i w4 T_ LN || L
5 0098 | 0oise 0.0663
11,675 | 12308 | 159
LEEY | BE J LE kT
Constant | 13874 13.998 13,649
239,525 | 2514855 194,140
w54 l sk F4h J
| 3569 | 4696 | 3699
: I
Ad]. R? | 354 | aes0 | 3640
© 303.187 | 290676 | ig94e7 |
1 |
Sf,gflir = |I L2 |I et
T

1337

Nodes: *4%_sigpificant a7 1% jeved of Significance, i~ valuss dre given with fralics

The findings are summarized as {ollows: The value of the F-statistic (p < 0.001)
SULEess a statistically significant relazionshin betwasn the dependent and all inde-
pendent variables wogether. In tarms of overall explanation (R2), the human caphtal
mwidel fits better 10 males than females. The sxplanatory power of the model (R2 —
adjusted) is fluctuated from 367 - 4 7% and i consistent with previous research, The
R*- adjusted values aré considered 1o be ulzo satisfactory, given the fact that the da-
Ta arc eross sectional, The t-stanstic i part:culanly satisfactory. The signs of the co-
etficienis conform with the human capital theory. Education has positive and spg-
tistically significant (a = 0.01) linear impact on eamings for both male and female
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cinplovees (humsn capital theory) Labour market expenence (actuglpotential ) bis
statistically stgmificant (@ = QL01) hnear and quadratic umpact an earnings for huoth
male and female cmployees with expected signs thuman capital theoryy. The wnpacl
5 stronger for male than for female employees, An additional year of actual expe-
rience micronses eamnings by 4,85 for males and by 4.7% tor fermales, When we use
the actuil cxperience, the cocfficient b tor the sub-samples concerming males and te
males is smaller than when we employ the potential experience

* Although on average, females earm less than males, the relurns from lovesting n
TTF for lemales are 0,655 nigher than for males when we wse the potential expu-
ence. This result is tvplcal in most countries. When we dse the actual expericne,
the private teturn for maies 5 011 = 0.12% higher than for females.

‘Table 5 presents the results of our regression analysis of the equation (2}

Tobite 5oty of Regression Analysts uf Eguation (2]

Independent Varables Diependent Variable (LoW, )

EXE L L0001
' yHL
i__ *E%
LEX 0721
2.607
EEE
5 LS5

10,882 al
FRH
Y 0.09649
V75
-~ P =171l
SY - 0.0007011
.127

P=(1.899 .

Constant [ 3,089
231197
*k+

R? ) 43.1 E
Adi. B | 44.9
_F J 380.527
| Signif oo
i 2,504

Notes: *#* significant ar % fovel of signiffcance, t- valugs wre Siven with fralics.
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The coelfinents of varmbles Y and 8 are noe statisteally significanc, "Lhis
means thint both the costant @l the coefleem of vanable S are not statistically
sipnilicant between males and females, | herefore the return of investments in TTE

5 of the same level for males and females:

5. Concluding Remarks

T thes papee, we Bave presented estimates for the returmy of mivestment in the
Gireek tertiary leemologios) eddostion by gonder We have provided empirical re
sl vegarding the telatiomstup of the ertmey wehnologeal education graduates
anl the Ial;ml:r‘umrkrr. as well the meome stemmng from  employment, 1o the ex
armined sample the level of carmmigs 15 ligher for the T L graduates compared to
the S praduates, Addinonally, male praduates of the TTLE have a higher averaze
eamdnes compared (o females of the same level of education,

The privale rates of retum, of investments in the TTE have been estimaoted ac-
cording 1o basic mincerian method The private rates of rewm tor males are ap-
proximately equal to that of females factual ¢xperience). The private rates of re-
turn for the duration of tour-year studies have been calculared within 4.56% -
G.63% on the basis of aciual-potential experience. For the econamic valuation of
private investmenis In the svstem of the tertiary rechnological educntion, the al-
ternativee seal interest rate dunng 1997 s abia been estimated. For the privale in-
veslments, Qe real interes? mte was 3755 [the average depostl rate of commer
cial banks was 9.23% and the inflanon rale was 3.3% (Ministry of National Lcon.
omy-1997 The private rates of return dre low compared with those meastred on
4 unified basis for tertary edocation in orher countries [see Psacharopoulos
(1090, The returns are higher compared 1o 1he rerums of alternative investments:

Mote thit the rates of retumn have been underestimatad [see Haveman and Wolfe
(1984}, Psecharopoulos (1595)], However, TTE can provide benefizs that are not cap-
tured by this calculation. Bevond the increase of the private rate of refurm that hes
heen estimated, the following factors must be considered: (ay the six months period of
[ractical experience of the smdents is associated with their reward; (W) the tme per-
od gomevne has 1o wait for his entranee in the labor market & smaller for TTE grad-
vates than for the SE graduates |see Tsamadias (20004]; (o) the tdme of unemployment
during the life-cycle ix shomer for the T'1'L graduates than that for the SE graduates
[see Tsamadias (20000 and (d) the TTE graduares who become pensioners after the
age of sixry-five enjoy higher pension funds than the SE graduates, In additon, com-
pared 1o the SE graduates, the TTE sraduztes have the potentlal to exercise inde-
penident professional activiny related o the spacialisation they have acquired during




76 Constuntas Tsamadias

therr edication. The “psvchic income” and the “soam prestige” of the TTE graduales
are higher than for SE graduates. This 15 espedially tri when one eonsiders that the
social prestige is directly and positively correlated with the level of education,

The evilence of our research enhances the general conclusion that The invest
ment in TTE constitutes & great investiment for indsviduals which arc educated
within it and sccomulate “human caphial” Indeed, in a country like Greecs, wherg
natural resources are very searce. development of human capital 15 indoubredly es-
sential tor economic development. Thus, there 15 prvate concen for 110 educa-
iwm. From the perspective of the private interest, ds educational ateainments -
erdse, the worker's Tinancial amel non-financil retwns get higher,

L
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