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1.  Inbtroduction

Education, according to human capital theory conslitules both
consumplion bul alse and mainly mvestment. The creation, accumulation
and diffusion of «human capitals or «knowledge capitals takes place,
mainty but not exclusively, through the typical educabon and training
system. During the last four decades, it has been theoretically supported
and empirically proved that «human capitals /«knowledge capitals cons-
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titutes a basic factor of cconomic, social, cultural and political
develepment,

The basic phjechve of public achivity should be the maximizalion
of socal prospenty  The allocation of available social resources —
which are msullicient in relation W tw needs — on the part of pablic
authoritics should take plave on the basis of the evaluation concerring
their contributiom to sooal prospenity [Mergos (2003} Cost benetil
analysis/rates of return analvsis is potentially a very powerful tonl
which can be used o allocate government resources between different
PTOTATIINGS, and even between the vanous funcHons of governmenl, vf
whuch education is but one. Cost benefit atlysis Is a form uf marginal
analysis and docs nod oller ap sutomate solution to problems of resource
allucation. Tt provides a conceptual framework for the examination of the
costs i relahon (o the reiative benelils,

Fedueational planners constantly face the problems of allocating
resources 10 education and to different levels or types of education, n
vrder Wy maximiee soctery™s goals [Woodhall (19923] The calculation ol
rates of relurn is an mmportant prerequisite of successiul planning - bolh
by indmaduals and by the authorities  in the market for educanon. The
eslimation of social rates of return oninvestments in education o tolal, by
level, type and studies’ arientation ofters indicators tor the rationalization
of social cheices, It ofters indicators of the relevant value of public
mvestinents in education in contrast swith investments in other sectors of
public action as well as for the selechion of priorties ameng levels, Lypes
and omentations of studies

In Greece, Tertiary lechnological Education {TTE) is o sub-system
ol Higher Education. The tertiary technological educabion institutions
act imder the supervision of the State, which finances their operation
and deternvines their status within a legal framework. Nowadays thery
are 14 Technological Education Institutions (TEI) located mn vatrtous
parts of conntry.  Each TEI comprises at least two faculties or schools
which are sub-divided inte departments. Nowadays there are 178
departments,  The department is the main academic unit, offering
studies In a specific saennfic or technological feld leading to a degree.
The faculties of the TEl focus on applied technology, administration
and eeonomy, agricultural lechnology, health care professions, food and
nulrition technology, graplic arts and graphic design.  Studies at the
TFI last & semesters (in some cases 7 semesters), including the lasl
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semester for the compulsory professional placement and the completion of
a graduation project (Disserlation), which is evaluated separately Greece
is a country characterized by a “high” demand for higher education.
There 15 a sigmificant social demand tor studies in terliary education
despite the expansion of the system by the State. During the 1975-1099
peried, the number of candidates for Higher Fduration (LINTV, TEI) have
increased by 1079 and that of successful candidates by 262% The number
of entrants i 2002 amounted Lo 77,960 (37,240 TINTV amd 40,720 TEI).
The increase s been observed not only in the number of students and
rraduates who et employed, but also in the portion of those who remain
unemployed  Lgually important, the number ol tertiary techinobogieal
education students who do ot eventually gradoate s also significant-
aleesest onee third of the appresate figores [ Teamaduas (2000)] Groeee has
an almost world record of hugher education studenls studying abroad
{brain drain). given its population size (Greece: 4042 Students/ 1OK,000
labvitarts, Korea: 1,242 5000 00000 habibants, etc) [1'5.1:;I1._1mpm|las
{20003)]. Drarimg 1997-1998, 63,000 Greek students were studying in other
countrics and, out of that part of students 49500 were studving in
European Unicn (EL conntnes other than Greece [Lurostat Yearbook,
2001). 1t is also true that the percentage of TE graduates in relation to the
total population remains lower in comparison with the averapge in other
EU countrivs {Greece: 13.5%, FU-11: 22.0%, USA: 31.9%, etc). 'This realily
his essentially generated quite idiosyncratic conditions in the TE (TE has
been mdwrectly privatised). Equally important, the number of tertiary
technological education students who do not eventally graduate is also
sipnificant [Tsamadias (2000)]. During 1998, Greece spent 6.9% of Lhe slate
budget and 3.5% of the GNP for education (1.2% fur TE). The average
for OECD countries was 12.9% and 3.3% respectively [OCCD, Indicators,
2001]. Dhring 1997, in Greece, public expenditure per student amounted
to 2 88 leurn, while in the EU-11 was 7,012 euro and in the FU-15 reached
the level of 7,075 eurd [Eurostat, Statistes in foons, Theme 3,8-13/2000
Brussels].

There have heen manv studies on the returns of nvestment in
education in Creece and in other coundries, which cover the perind
from 1960 to the present The studies show that investments in
education are “good” investments both lrom privale and secial point
of view [Psacharopoules (1999)]. In connection with to the Greek TTE,
Psavharopoulos and Kazamias ( 1985) estimated social rate of return al the
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lewel of 7.6% [data ]9:7?1. Magoula and Psacharopoulos (1997) estimated
lhe private rate of retom, using the extended mincerian method, at the
Tewvel of 2.9% [date: household survey 1993]. Tsamadias (20007 estimated,
using all available methods, the private and social rates of retum [see
results: Appendix 1, Table 1] amd additionally the private rate of return
Ly Jaculties |see results : Appendix I, Table 2] The problem in comparing
the returns over time 1s that they are all based on very diflerent sumples
andd methodologies,

In this paper we try to throw light on the debate evolving arund the
tollowing central questions. Is TTE in genetal and by faculties a profitable
lorm of investnent for Greek socety?  Is the further expansion ol I'IE
in general and by facnltes desirahle” An attempt 15 made to provide an
answer by eshmating the rates of return of social investnents in TTE in
genernl and by facullies. The social rates of return may constitute an
eepnonue crilerion for e rational choice of such investments | further
expratision s shrnkigge by the state. 1o technocrats and ]JL'-HI.'l-.![il.l!ﬁ it
unly offers indwators on the onentaton of prioritics in investmenls aod
nol numencal targets. U does not automatically provide solution b
the problem ol L]jﬁlljt"]liﬂﬁ covtsindy resuroes. Inoa world of h1gh
wicerlainty the exidutions offered by the method of cost-benetit apalysis
has the form of a proposal for the mncrease or decrease of the number
of students/graduates ol Lthe varous specialities, without being able to
determine therr precise number. However, despite its limitations and
wiegkiesses, 1t s deemed that the eshimation of tates of return ol social
investment in TTE by facubbes 15 a wgetul “tool” tor the educational
planming.  The study mnovates in that it estimates the rafes of refurn
lhrough the use of primary data collected from stratified sampling
the totality of the country. So far, the relevant studies used secondary
statishical data springing from household surveys. The organisation ol
this paper is as tollows: In section 2, we present the methodology and
the models we use for the estimation of the returns from the social
investments in TTE by faculties. In section 3, we present the sources of
our collected data and the structure of samples. In the following section
4, we present carnings and cost datg and we calculate the social rates
of return of investment in TTE by faculnes. We caleulate these rates by
implementahng the elaborate and short-cut methods and we compare
their results, Dinally, in section 3, we summarise Lhe main fodings of the
study and we provide the overall conclusions,
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2. Methodology and models

Ihe ex-post coonarae evaluation of soclal chotees for nvestment
in TTE by facultes s made in the context of human capital theory
using the method of cost-benelil analywis, as the latter is specified m
economics of education (elborate and short-cut) [Schultz (1961, 1964,
1971). Becker (1964), Nincer [1974), Sweetland (1998}, Psacharopoulos
arid Maltson (19981]  The comerstone fur the estimation of the relurms
with the elaborate (lull or complete) method 15 the monetary benefits
which arise fromy the TTT and the social cost Tor the TTT 1 owever,
e are market and pon-marke! benefits, as well as externalitios and
spill-overs from the education et ane ot covered m the triocl e [aee
Haveman and Waolle (192847, Wolfe and Puvekas (1997, Mohlabiom (1987,
1987b}), Psacharopoulss (1999)]  The main monctary or market benelit
trom the TTE denves from the carnings differentials between the terliary
technologeal education and the woondary education graduates, A key
assumption ira solal rate of return caleulation is that ebserved wages are
a goed prowy for the marginal product of labor Ina competitive economy
this is ensured by using data from the private sector of e voonomy. Flere,
the carnings differentisls are used as a proxy twomeasure the daffercnce in
productivity of workers (human capital theory] [Woodhall {1992)]. The
ex-post social rales of return, that 1w the traditional snaccow soeial rate of
return e, takes ilo aceount only the earmings diflerentials (market benetil)
ane not Uw non-markets benehts, the positive externalities and the spill-
vers. For rurposes of cosl benelit snalvsis of mvestment n TTE, it iy
necesgary to dehine costs in terms of the total opportunity cost, that s, all
real respurces that are used up by the project.

21 Ulaborale/Full gt
The estimation of the luternal Rate of Retum (rr7g) of the social

irvestment in the TTE devives from the solution of the following gencral
cqualion (1}

43 i
NPY = Y (BY e (14l (O Tl 20 (1)
i=1 =0

whoere: B = l:ft;.TT'i: i caple for t = 1, .., 43 represents the difference
of annual gross carnings (before taxes), between a lertlary technological
education graduate {TTE! and a secondary schoo! graduate (SE), & =
(ASCrreie, + = 0, 5 stands for the annual average social cost, und
NPV is the net present value,
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The age-earnings funchon for the TTE and the SF graduates is
specified as:

Ec=a+bAye +rAgel 4+ 1 2)

where, Age, 15 the age of the individual 1 from the sample; & is o constant,
fand ¢ are regression coefficents, and 1, the disturbance term.

lhe estimate of the Annual Average Social Cost [ASCyyR) 18
caleulated [rom the formula:

ASCrE — Average Direct Private Costypp
| Average Public Tixrenditure for TTE
+Foregone Larnings of student in 'TTﬁff."{,-‘_&;E}

+Alternative Cost for Buildings and Equipmenl  (3)

T he elaborate methesd = the most sttable methud in order to estimate
the rates of et because it takes inle consideration the most Important
part of individuals' eamings history. However, it requires a significant
amount of data to develop the construchon of “well-behaving™ of ape-
earnings proliles, Finally, informabon concerning the rates of retum to
ITE by [aculties should be one clement influending government policy
comeerning the state aid 1o TTE,

2.2 Shartecut method

[deally, in order to conduct 3 cost benefit analysis on education/
specific sge-earnings profiles of graduates are required  In some vases,
however, only average {over all ages) eamings by level/types are
available, Under these circumstances a rate of retum could stll be
computed through the model (4

PITE = 5 Ggr— - (4}

Where, Egype, Egsr are the annual mean gross earnings from lired
fabor of TTE g.r'ﬂdu.&ff:s (irs total and by faculties) and SE graduates Sppp
represednts the duration of studies in TTE. ASCype is the annual average
social cost.

The assumptions implicit in this formuls are: First, the earning
differential 15 constant throughout working lile; second, the costs oocur
at one paint in time and third, the benelits last for ever. Such assumptions
are nof erucial in obtaining a rate of retumn estimate.  Although these
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assumptions are not realistics, Psacharopoulos (1981) argues. that they
make hittle ditference to the caloilation and therelore this methnd 1s used
to eslimate rates of refurn in the absence of the detailed data required for
the aelabnrates method, Mingat and Tan (1988) compared the patiern uf
rates of return derived ron thw «completes and the eshorl-cuts methods
and concluded: « The estimates from hoth the ecompletes and eshort-cuts
methods show that all comresponding rates [of retum] have the same order
of magmtude and that the struclure of returns — that 1s the way the rales
relate to each other s basically the same whichever method is used. The
rales of relurn are nel completely accurate, bul for assessing investment
priovilies in education, precise figures are not cssentiale.

d o Data and research design

The aim of our survey 15 to collect annual varnings from the hired
labour of the T'TE and SE graduates and data relating lo both private
and public cost in TTE educaton  Accordingly, we collected gross
and net earnings data from a stratificd survey based an questionnaires.
We derived the cost data from the Mintstry of Natlonal Education and
Religious Affairs and TF1 We collected these questionnaires from TTE
and SFE praduates who do not have any addinonal education and [ull
time work in the private or public sector The productivily bonuses are
included in the annual eamings. Earnings from overtime and additional
education or fraining are not included. The TTE und SE graduates who
have thewr own work are nel included, since it is difficult to scparate
the part of incomic that comes frim ther personal employment {rom that
arising {rom other factors which are used mn the production process. The
parl lime emplovess are also not included, We applied a cross sectonal
peomometric analysis for the vear 1997, The population is comprised of
two subpopulations | sub-population [, which includes the TTE graduates
wha have full-fime dependent emplovment in the private or public sector;
and sub-population 1, which includes the 5 graduates who work as full
time emplovees in the private or the public sector in Greece. According
o the labour force survev of the National Statistical Services of Greege
{M8S(3), the size of the two sub-populations for 1997 is N; = 82, 063
individuals and Ny = 686, 147 individuals, respectively, Based on the
structure and the categonsation of the two sub- populatinnn, these are
diverted in six sub-groups {strata) according o the sector of preduction
{primary, secondary, tertiary) and to the sector of employment {public,
private). The stratified sampling not only gives increased accuracy, but
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also provides separate estimates for each stratum [see Zairis (19917]. We
determine the minimum size of the sample which we take from each
stralum according to the fonnula

F -
7‘.4.'1 g ":'l.' !
Huh = . = 5]
7i . &d
g2 e !
Moy ]"\\.I-

where, £ 15 the statistic of the standard normal distribution ; a is the level
ol signilicance 5;: Is e seal varianoe of stratum Je O is substhuted from
pilot estimation) and N, ix the size of stratim & The randonr sample,
which s extracted from each stratum of the two sub-populations, has been
determined so that the estimation of mean 7, o lave masimurm samipling
e

do=lye Yoo = Zyn 5 Flyy) — 200,000 des, i

where Yy and g are the sverage value of stratam hoand the sample,
respenctively, The ¥y, practce 1= substituted wath the value ansed frrom
the ol survey,

Table | shows maore analytically the structure of the total population,
It also shows that the majonity of the TTE graduates is working in the
lertiary sector of the economy (mest of them in the public sector) and
the minority in the primary sector of the economy. The majority of those
working in the secondary sector of the economy is employved in the private
SCCLo.

Tables 2 and 3 show analytically the structure of the sample.
The data about social cost collected from Ministry of Education and "L E
are presented o Appendix 1

4, FEmpirical analysis and results

In this scclion, we {drst examine the descriptive stafistics of earmungs
and Subﬂequ&nt]y wi pxtimate the rafes of refurn of social investment in
TTE by faculties with elaborate and short-cut methods.

4.1 Descripfive stafisfics

Table 5 summarises the mean gross earnings of the TTE graduates
by faculty, the SE graduates, working in the totality of the country and in
the private sector.
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Table 3
Structure of samples TTE Graduates by Faculties and
Sector of Employment

. , Sector of Employment
Faculties total | Public Sector | Private Sector
Apphed Technology 402 150 -
Agricultural Technology uz 42 500

| Tlealth Care profcssivns 183 2y 56
Gruphic Arts, Graphic L.‘-lq..;s-ign | 32 I7 15
Administration and Feonomy | 287 43 |94
Fond Nutritton lechnology 61 | ] 53

TTE Graduates | 1O | 469 590

SOURCT : Data from Sample [ Famadiag q'jl']ljﬂ]]

Table 4

Mean annual gross camings of secondary and tertiary technulogical
cducation graduates by faculty and seclor of employment

B ( PulTE;L andd Private sector Mrvats seclor
) limplovees Employess
Faculiics = Y
hy Mean Gross Mol Mean Gross
I Harnings [dis) Earmnings (drs)

SE Graduates lae7| 2248905  |741| 3980862
TTE Gruduates 1059 1337136 |390] 4,390
Applied Technology | 402 5430522 12 493934
Agricullural Technulegy a2 4,315,650 5000 4,102,589
| lpalth Care Professions 185 | 4880 651 56 | 4238577
(araphic Arts Design 32 4,811,793 15 5,398,521 B
Administration and Economy | 257 | $AM7e8 [ 194] 4244399
Food Nutrition lechnology | 61 5007119 | 33| 5081349 |

SOURCE - Author's calculation
MNOTE: N number of akservations

Empirical findings show thatl : (a) The mean gross earnings of lhw
TTE graduates is 16.05% higher than those of SE graduates. [n private
sector, workers who have completed U'IL studies earn, un average,
16.19% meowe than workers with 5E background, This finding is in
aceordance to the human capital theory and the findings ol cmpirical
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work which has been carried out in Greece and abroad.  They can
provide useful help in explaining why there is a social demand for
tertiary technological education. (b) The mean earmings of the applied
technology graduates are the highest, while that of the agricullural
technology graduates are the lowest. () The mean gross camings of TTE
graduates by faculty i increasing order are in Public and Private sector,
A\.:riruihlml Technology, Administration and Economy, Graphic Arts-
Desagn, Health Case Prolessions, Fuod-Nutriion Technology and Applied
Technology and m private sector,  Agncultural Technology, Health
Care Professions, Admmmstraton and Economy, Appled Technology,
Food-Mutrition Technology and Graphic Arts-Design.

£ FlabgwntedEull mcthiod

Mo social returps wene estimated VKT the actual age 1_':‘1:'111:15_\1
proliles Tor vach level ffaculnes of education, and estinutes of annual
sonial cost per student

Table 5 presents the results of regression analysis of Uw age-varnings
{7 for the country total and private sector and the two levels of education
The LS mcthod is used,

Table 5
Results of regression analysis of age-eamings {unction, [Madel (2)]

[ ?:’ubh: and Private Sector Frivale Sector
T'ﬂl']'F'Flil'll']{"lll Em p]ﬂ!.‘ﬁ,‘-ﬁ i [—_'mp|n}rﬂp_$
Variables TTE Graduates | GF Geraduates . TTE Craduates | 3E Graduates
Deperclent Vanable (E;)
=304 -3 085 28117 =1.&6%9
Age { -5.026) (-3.564) (=277 -3 3768
358.035 244 243 | A3 THO 29743
Age T (& 397 (1873) 16.126)
827122 1,739,439 352417 A3
Constant (-4.270) (=3179) (-7 854) iz |
R (L3 0255 0.318 0312

(Camtd, Tabie 5)
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AR 1% 0354 o3 | 0o

E - DAY | 716369 | 1370783 | 167269
et e BT o
Sample Size (M) 059 | 1267 San 741

MeTE © 1. **%, ** denote statistical significance al the 1%, 5% Jevel respacHvely
2. Kumbers in parentheess show the |- stutistic valoes

The linding= ane summansed as follows o In terms of overall
explanstion (R*), the human capilal model fits better to the private
sector of the economy than o the public sector. This Is in accordanee
with our expectations given the competitive behaviour of the private
sector in coenirast 1o the pablic sector’s. I, therefure, seems that the
private sector pays somewhat mete atention to the productive potential
of the employoee. The results show that the age variable enlers with linear
and guadratic werms which are statistically sigmificant (o = 0.01), with
eapected signs, while the impact is strongrer for TTE graduales vornparind
to S praduates. These findings are consistent with the huinan capital
theory.,

Tables 6 sid 7 presents the results of regression analysis of the age
earnings fimetion (2) for the 1TE graduates by faculties for the totality of
the country and the private sector and the two levels of education.

The findings are summarised as follows  In terms of vverall
pxplanation (K], the human capital model fits betler to the health
care prolessions, administration and economy, applied technology and
agricultural technology. The values of R° are considered satisfactory
for cross-scction data with the exception ol graphic arts-designs,
Iodds-nutrition.

The calculation of the average social cost of TTE 1s necessary lor the
pstimation of the rates of return for the social investments in TTE. The
calculations of cost per student for the vear 1997 was carried out with
the use of the equation (3) and are presented in Appendix IL [ is clear
from both that the direct public cost of education in tertiary technological
education is very low compared o the indirect cost {foregone earnings).
Thie public cost accounts for approximately 205 of the average total social
viwt, Tt is accepted that the average sinial cost 1s the same tor all faculties.

Table & presents estimations of returns of social tnvestmenls in TTE
in meneral and by faculties (when this is statistically feasible), fur duration
of studies 3.5 or 4 vears,
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16 © TSAMADIAS

Table 8
Social rates of veturn (") of investment in TTE by facuftes and
vears of studies

Farulties Years of | Public and Private sector | Frivate sectar |
- Studies Emplovess Employies
TTE Graduates 35 4.0] il
4 3] 538
Applicd Technolugy 15 [l 58
i 363 A7
Apricultural Technology iz | - -
-+
TTealtlh Care Professnses a5 4.0 278
i 243 FRE
Graphic Arts-Desyn AT 1RO a
B E
Adminisitation and - 3% I ien -
| Evonomy___ - _IF
Fuodd M bt [ L .
lechnology N ‘ 1

AL HCE Author s valoulation
MOTE @ Where - cunnites the imabihby w0 edtimate rates ol eturn beoause the
euvalient estimations of age-earmings lunwlivone e ol statisteally sipnificant

W find that when the duration of studies becomes 6 mnonths langer,
All the cocial rates of return are diminished approimately by 001 %
and by facultics . 0.63% lor applied technology, 0.66% tor health care
prodessions; 0.93% for graphic arts-design and 047" tor administration
and ecomomy respectively.

4.3 Shyrt-cut method

Tahle 9 presents the rates of return of sacial investment in TTE in
total and by faculties, for duration of studies 35 and 4 years. [Model (4).
Data frism Table 4 and Appendix [,

Table 9
Social rates of return (%) in TTE by faculties and years of studics
bBaculties Wears uf Public.and Frivate sector Mrivate soclot
| Sludies Emplovees Hrployees
TTE Graduates aa 378 A3h
4 i3 311

[ Coresid, - Tible 1)
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Applied lerhnology ' 35 5l 557
1 5700 57
Apriculhural | 35 - 037 - 0.7
Tech nology 4 i 032 ha?
Flealth Care 35 3,50 1.5
rafecsions 4 05 1.0
Graphic g 35 3l K24
Arts-Design B I 271 721
Adminislation A5 1.28 153
ard Bconogy | LiZ 1.
T Foud Mutrition 35 418 &1
Techinelogy 1 T 5 o

SOLRCE  Authoer s eshmation

I is olmervedd that the estimales of returns of social investment in
TTT, Ty dacultics, ik declining ordier, are as lollows © applied technology,
[ensel=1etabritiem rl:'t'hl"ll'llﬂ:.;}'. Jwalth vare Errnr'qn;:-.l.nn_"., gmph':-: afta=dvsn,
admninistralivn and economy and agricultucal techaobogy.

[Lis also ascertaned that the expansion of the durabon ol studies
from L5 to 4 vears results into o reduction of rates of return in TTLE by
U.A8% [country total) or 1.45% (privale sector) and by faculties @ 0.81% or
U.70% for applicd technology, 0 52% ar 0.77% for (ood-nutrition, (. 45% or
0.19%, for health care professions, 0.39% or LU for gmphir_ arts=clesign,
(16% wr (1L19%, for adrunistration and economy and 005% ar 0.09% fur
agricultural technology.

lable 10 shunws the estimations ol rates of return of social investment
in TTE in general and by faculties with elaborate and short cut methods.

It is observed that the estimation of sovial rate of return wilth
the elaborate method, when this is statstically feasible, 15 close lo
the equivalent estmations stemming from the short-cut method, The
estimates lrom both the elaborate and the short-cut methods show that
all vorresponding rates of return, in general, have the same urder of
magnitude and that the structure of returns — that is the way the rates
relate to each other - is basically the same independently of the method
used, The rates of return are nol completely acourate, but for assessing
investment priorities in educabion, preqise figures are not essential. The
alternative real interest rate during 1997 has also been eslimated for the
economic valuation of the social imvestments in the system of the tertiary
technological education by faculties. The real interest rate was 4.3% (the
inlerest rate of the ten-year government bonds (1997) was 9.8% (Bank
of Greece) and the nflation rate m 1997 was 3.5% (Ministry of NMational
Evomomy),
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5. Concluding remarks

In this paper, we have presented eshmates (ex post) of the retoms
to education in Greek tertiary technological education by faculties with
claborale {where 1t 15 statistical possible) and short-cut methods. It is
vbserved that the age-earnings profile with the use of cross-sectional dala
[vear 1997] reflects past conditions of the work demand and supply. The
basic conclusions that anse from our analysis are:

{1y Among the 11 graduates, applivd technolomsts enjoy Lhe highuer
gross carnings [rom hinad labor while agriculture lechnologists the
lewees.

(2) The annual average direct social cost of education in TTE 15 very much
lower compared (o the indirect sicial cost/ foregone carnings.

(3) The wates of veturm of social investment in TTE 18 quite satisfaclory
and qustilies, [ron an evonomic viewpoint, the expansion of the TTR
E¥slem L‘y the stiate,

(4r The rates of retum of social mvestments o TTE by faculbics s
Migher for the inveslments in applivd technology faculty and lower [or
the investment in agricultural technology faculty. More spevifically,
investments, in the apphed technology faculty are particularly
profitable, i the facultics of {ood-nutrition technology, health care
professicms, grophic aris-design, administration and cconomy are
less profitable, while investments i agricultural technology faculty
present low return. According to the human capital theory, (hese
differences in the rate of retorn should make state investments in TTE
maore attractive for applied technology faculty.

{%) The retums of social investments, in total, in TTE and by faculties is
lower han the corresponding of private investments, both in total and
by fapulties. The difference between the private and the social rate of
return reflects the degree of public subsidization of ['TE. Itis stressed
that dilferences are small in comparison to evidence [rom research in
other countries.

(&) The speial rate of reluins for the expansion of the duration of studies
for a semesler is reduced by a percentage which depends upon the
faculties and the method employed. This finding, which is for the
first time derived from an applied scientific research, may constitute
a usclul =tools for the planners of the educational systenm.
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We must note that the rates of return have baen underestimated, Mo
atlention has been paid to non -monetary benefits of TTE

Friom all the above, it s inferred that there is stll room for lurther
expangion of the TTE system, in general, and, in particular, to the farnity
of applicd technology, while valid cconomic teasons do oxist su pporting
the further shrinkage of the laculty of agmoulttural technology.

Appendix |

Table 1
Sovial and private rales of retum of investment in TTE (%)

1 —_— = .____!——.——-\.n = e —
Years o] [ Soeal rate of el () 'rvate rate of cotucn (%)

Sluddies Shoitcul | Elaborate | Shorl cut | Elaborate | Mincer | Mincer
A6 0]

} Basic | extended
i i W TAETTE AR | 1.
443 A vobh | 42|70

i
3
4 |BN[AST[50) 433 | 3 | S04 475 edZ[47A[NN

11 |

S0OURCE = Tyarvadsas {20004
Wivies  Wheere, T Poovate sector, 1 Pullic and Private sectors
AE @ Actual I'spericoce, PE | Potential Experience

Table 2
HRate of return of Private investment in TTE by faculties and
vears of studies (%)

Faciities | Short-cut ' Elaborate | Mincer {with AE)
N —— 45, =35 Stre = 4|5t — A58 = 1

TTE Graduates| 476 3.6 566 3.8H 542 173

Apphied 793 f.84 697 6,38 .74 5.80

Technuelogy

Agricultural 0.82 071 - | 31 278

Techwlogy |

Health Care 441 BRG 157 351 472 412

Profmsions

Graphic 3.93 ET - 5.00 133

Aots-Design

Management 161 | - - 377 330

Economics | {

Paod-Nulrition)  3.49 4| - - 1043 9.15

Techinulugy | . |

SCOURCE ¢ Iramadias {2000) MOTE: whera AE, Actual Experence



THE SOCTAL BATES OF RETURN 21

Appendix 11

Awverage Social Costan TTE (year 1997)

» Mverage Direct Private Cost
[ADPRC e = 400, 000 dr</student [see [samadias, 2000/,
s Average Lrecl Social Cosl

Table 1
Total Public Expenditures for TTE
! Publw Fxpenditures T":'].f_]:gg?{‘]m}
mﬁ‘;pendm;mﬁ | 51,763,700,000 |
| B. Capital Expenditures TS 690,000,000
C RPRALK 3,A00,000,000
Total : B+ 9.490,000,000
O lotal: A+ 175, (BiC) 33,661,700,000 |
I_JT'.-I ternative cost for Buildmgs® -l.UU['I,{HH}Fﬂ[T
TO1AL | 57,661,700, 004)

SOURCE © Tsamadias [2000)

Lhe lotal number of stdents in TTE was (1997) Nopg = 100,410
Average Direct Social Cost ADSCorrp = 53,661,700, 000/ 100,410 =
R34, 4258 dro/etadent

Tahle 2
Average Social Indirect and Tolal Cosl by Sector of Employment
AINDC {dis/student) ATC (drs/ student)
Private | Private and Public | U'rivate | Private and Public
-3 | 2,168,293 2195550 | 3,102,720 3129975
2 | 23,777 2359258 | 3,256,202 3,293 683
—1 | 2,471,861 2,518,334 3,406,286 3.453,261
2618347 2674,254 3352,972 3,608,709

SoLRCE : Tsamadias (2000)
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