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Περίληψη 

Αυτό το άρθρο μελετά τη συμβολή της εκπαίδευσης στην οικονομική μεγέθυνση της Ελλάδας κατά τη διάρκεια 

της περιόδου 1960-2006.  Η μέθοδος εκτίμησης βασίζεται στο θεωρητικό υπόδειγμα του E. Denison που 

περιγράφει την «ποιοτική εργασία» (qualitative labor). Σύμφωνα με το θεωρητικό αυτό υπόδειγμα εκτιμάται η 

συμβολή του εκπαιδευμένου, ανά βαθμίδα εκπαίδευσης, εργατικού δυναμικού στην οικονομική μεγέθυνση της 

Ελλάδας. 

Αυτή η μελέτη έχει χρησιμοποιήσει στοιχεία από τους Εθνικούς Λογαριασμούς, την έρευνα εργατικού 

δυναμικού και τους οικογενειακούς προϋπολογισμούς της ΕΣΥΕ. 

 

Τα αποτελέσματα τεκμηριώνουν τη συνεχή συμβολή των γυναικών εργαζομένων στην Οικονομική μεγέθυνση 

της Ελλάδας. Επιπλέον τα στοιχεία δείχνουν μία αυξητική τάση της συμβολής των εκπαιδευμένων γυναικών που 

έχουν τελειώσει τριτοβάθμια εκπαίδευση στην οικονομική μεγέθυνση της Ελλάδας την περίοδο 1960-1990. 

Λέξεις κλειδιά: εκπαίδευση, «ποιοτική»  εργασία, οικονομική μεγέθυνση. 

Abstract 

This paper investigates the contribution of education to the economic growth of Greece during the period 1960-

2006, before the 2008 crisis. The method is based on “qualitative labor “ approach of E. Denison. It estimates the 

contribution of different levels skills to the economic growth of Greece. 

The study utilizes data from the National Accounts, the Labor Force Surveys and the Household Budget Surveys 

of the National Statistical Service of Greece. 

The results suggest that the relative contribution of secondary and higher education to economic growth has 

risen.  The findings also indicate that the increased number of women with higher education and their subsequent 

participation in the labor force have contributed significantly to the growth process. 

Keywords: education, quality labor, economic growth 

 

 

1. Introduction 

 

The impact of education on economic growth has been dealt with in numerous works over the 

last fifty years. In their classic contributions, Schultz (1961) and Denison (1962) have strived 

to explain the rate of technological change by assigning qualitative attributes to the traditional 

factors of production and adjusting accordingly both the capital and labour inputs.  

Lucas (1990) explains that physical capital fails to flow to poor countries because of their 

poor endowments of complementary human capital. This point is confirmed from an 

aggregate cross-country empirical analysis by Benhabib and Spiegel (1994). At this point, two 

stylized facts are of interest: (a) Economies with a larger stock of  human capital experience 

faster growth (Romer 1990); and (b) Investing in schooling is a prerequisite to the creation of 
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human capital which, in turn, generates ideas and is capable of developing new products 

(Romer 1993).  

Besides health, education is the most important investment activity in human capital theory 

(Romer 1993), for it enhances human abilities in several ways. The most obvious effect of 

formal schooling is the development of vocational skills which are useful in the future labour 

market (Choi 1993). Formal schooling, in conjunction with general and liberal arts education, 

can also increase the efficiency with which new skills are acquired in the labour market (Blau 

1996 and the literature cited therein).The presumption is that an educated labour force, 

relative to a non-educated one, has a comparative advantage with respect to learning, creating, 

implementing, and adopting new technologies, thereby generating growth (Benhabib and 

Spiegel 1994).  

Ceteris paribus, higher levels of education may permit workers to accomplish more with the 

resources at hand (the marginal product of education is higher than otherwise); to accumulate 

more human capital on the job than less educated workers; and to enhance their 

‘entrepreneurial’ ability (Welch 1970, Choi 1993). However, investment in education implies 

foregone labour earnings on the part of the persons involved. And foregone earnings vary 

with the level of human capital invested. That is, a worker with little (much) human capital 

foregoes a lower (higher) wage in order to accumulate more human capital (Mankiw et al. 

1992). In terms of measurement, and regardless of shortcomings, the average number of years 

in school of the labour force has been used as a good proxy for human capital in the new 

growth literature (Mankiw et al 1992, Mulligan and Sala-i-Martin 1995). 

The positive impact of education on economic growth has been confirmed in several 

empirical studies. Among the most interesting contributions are Winter-Ebmer (1992) for 

Israel; the World Bank (1993) for Hong-Kong, Indonesia, Japan, Korea, Malaysia, Taiwan, 

Singapore and Thailand; Juoro (1993) for Malaysia; and Chatterji (1998). 

Almost all of the empirical theories refer to comparative outcomes from different countries 

and face serious problems of availability of data. Generally, the problem that arises from these 

models is the difficulty in empirical testing. 

The conclusions that can be drawn from the empirical studies are: There is a (highly) positive 

correlation between education and economic growth. It is impossible to accurately estimate 

the contribution of education to economic growth using the contemporary theories of 

endogenous economic growth.  

So, the main reason for the success of the “traditional” models based on the classic theory of 

economic growth is their capability of organising data. It should be noted that the endogenous 

growth models cannot be described in a clear empirical framework. Therefore, the models 

which are most effective in estimating the contribution of education to economic growth are 

those compatible with Denison’s approach. 

In this paper we estimate the contribution of education to the economic growth of Greece in 

the 1961-2006 period according to the Denison’ s approach of ‘qualitative labor’. 

 

 

2. Methodology 
 

As already mentioned,  the methodology we use is compatible to the Denison’s approach 

which refers to quality labor. Basic element of the aforementioned approach is the distinction 

between three levels of education of the workforce, particularly of the employed. Thus, the 

production function is the following: 
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where L1 stands for the number of employed who have completed compulsory education and 

LE  stands for the number of employed who have completed secondary or higher education. 
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Therefore, the economic growth equation becomes: 

 

 (2) 

 

Given the fact that the marginal product of a certain level of education is equal to the 

difference in the average salary from the previous level due to the extra education, equation 

(2) becomes: 

 

  (3) 

 

From equation (3) and taking into account that everybody is obliged by law to complete 

compulsory education, it can be concluded that the employed who have completed secondary 

or higher education, that is post-compulsory education, contribute to the production of quality 

labor.  

Within the framework of this analysis, and assuming that there will be no changes in those 

employed having completed compulsory education, the contribution of educated employed 

becomes as follows: 

 

  (4) 

 

In other words, the contribution of education to economic growth is equal to the increase in 

the extra educated employed (in each level of education) times the difference in average 

salary from the previous level due to the extra education. 

Hence, the equation of the rate of economic growth becomes: 

 

  (5) 

Or, to put it more simply: 

 

 (5α) 

 

Therefore, the contribution of education to the growth rate of GDP, according to the 

methodology used, is equal to the product of the growth rate of employment of of secondary 

and higher education graduates times their corresponding income share in GDP. 
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3. Empirical Evidence 
 

As mentioned before, the purpose of this study is to investigate the contribution of education 

to economic growth of Greece the period before global financial crisis. So that the  following 

table describes the employment by level of education and sex up to 2006.  

The global financial crisis of 2007-2008 had a severe impact on Greece which changed 

completely the data of Greek employment. The youth unemployment, especially among the 

highly skilled have tremendous increased after 2006 ( Labrianides & Sykas, 2015). 

 

Table 1: Employment (15 years and over) by education level and sex (In thousands) 

 
Source:ESYE. 

 

Categorization of education level in table 1 was based on the following:   

Our Categorization 

 

ESYE categorization for the years 1994-2001 

(according table 2) 

Higher education Category 1 (University degree or post graduate 

degree) 

Secondary education Category 2 (Completed secondary education) 

Primary education Category 3 (None – completed 3 years of the 6 years 

secondary education) 

 

This categorization of data in table 1 was chosen in order to be compatible with the one used 

by ESYE in table 2. Table 2 indicates the change, by level of education, of labour force of 

Greece in period 1994-2006. 
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Table 2: Annual Change in Employment (15 years and over) by education level and sex (In thousands) 

 
 

Table 3: Annual Salary by level of education and sex in Euro (2005 prices) 

 

 

According to these findings, the number of labour force with education until primary 

education has declined. 

It is mentioning that, National Statistics Services of Greece (ESYE) uses for fist time in 1999, 

a new system for data classification and because of this it is noted higher change of labour 

force. 

It is noted that the annual salary by level of education and sex is used as estimation for the 

marginal product by level of education and sex. 

From the data of the above table it becomes obvious that mean wages of labour force of 

women of the every level of education are lower from the mean wages of corresponding level 

of education of men. 
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Table 4:Difference in Annual Salary between level of education in Euro (2005 prices) 

 

The rising through time wage differentiation among workers with different educational 

background has inevitably contributed to the rising role of secondary and higher education to 

the economic growth of Greece. 

 

Table 5: GDP factor prices in 2005 prices (In million Euro) 

 

Calculation of Gross Domestic Product in factor prices in 2005 prices is based on Gross 

Domestic Product in factor prices in current prices (ESYE) and the Consumer Price Index 

(ESYE). For the years 2000-2007, Gross Domestic Product in factor prices in current prices 

are estimated values by ESYE. 

The following table describes the contribution of education by sex or regardless sex during 

the decades 1961-1971, 1971-1981 and 1981-1991. It is noted that g means GDP growth rate. 

 

Table 6.a. Contribution of education to economic growth by sex (period 1961-1991) 

 

According to the data of the above table, the role of primary education has declined in the 

1980s relative to that of secondary education, which has contributed the most to economic 

growth of Greece. The results concerning the insignificant contribution of education to 

Greece’s economic growth in the sixties is comparable to the respective findings of earlier 

studies by Leibenstein (1967), Bowles (1967). Because of the rising participation of women 

in the labour force their contribution per education level in the growth process has become 
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more comparable to that of men, since the seventies. In the eighties, women of higher 

education have contributed about as much as men in economic growth. 

The following table 6.b describes the calculation of contribution to economic growth by level 

of education and sex from 1994 to 2007 (except 2002, 2007 where there is no data available). 

 

Table 6.b: contribution to economic growth by level of education and sex (period 1994-2006) 

 
Source:ESYE. 

 

According to the results of the table 6.b the contribution of higher and secondary education as 

total (of men and women) to economic growth has increased from 0,09597 ( which analyses 

in: 0,03881 of men and 0,05716 of women) in 1995 to 0,32317 (that analyses in: 0,13495 of 

men and 0,18822 of women) in 2006.  

It is worth noting that during the same period (1995-2006) women’s higher education 

contribution to the economic growth is higher than the representative of men.  

 

 

4. Conclusions 
 

The results suggest that the relative contribution of secondary and higher education of men 

and women to economic growth of Greece has risen during the period 1960-2006, the period 

before crisis.  The findings also indicate that the increased tendency for higher education of 

women and their consequent rising participation in the labor force have contributed a great 

deal to the growth process after nineties. 

It also worth noted that the empirical evidence of this study is compatible to the 

corresponding of previous studies. According to these the contribution of higher education is 

higher when the economic growth rate is also higher and generally the contribution of 

education is related to the economic growth. 

Because of the basic purpose of educational policy that is the increase of higher (mainly) and 

secondary education’s contribution to the economic growth of Greece; it is necessary to 

investigate in a further study: the parameters which maximize the external efficiency of higher 

and secondary (especially vocational) education in Greece the period after the global 

economic crisis of 2008. 

Finally by taking into account the Greek exodus of generation G during the same period, after 

the global crisis of 2008; it is necessary to investigate in a further study: the effectiveness of 
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educational development policy tools such as the HFRI
1
 (Hellenic Foundation of Research 

and Innovation) which is planned to contribute to the reduction of the tremendous “brain 

drain” by investing in high quality in research of education.  
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