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ABSTRACT 

The present paper analyses the pay differentials among Greek employees 
in 1964 by making use of a random sample made up of 1076 males employed in 
commerce and industry in the Athens area. The theoretical background is the 
standard supply of and demand for labour framowork. This leads to an expanded 
earnings function incorporating personal characteristics (human capital) and 
job (firm) characteristics. The well known Mincerian type earnings function is 
modified in a way which allows estimation of the rates of return to firm speci
fic and general training and inclusion of additional variables as well. Estimates 
of the relationship between earnings and the explanatory variables show that both 
supply and demand forces do matter in pay determination. 

I. INTRODUCTION 

Determination of the causes of earnings differentials between individual 
employees is of great importance as regards the effects of incomes policy, the 
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personal distribution of income and the efficient allocation of resources. The-

standard human capital model, as developed by Mincer (1974), offers a compre

hensive, although not ideal, basis for determining these causes. This paper is an em

pirical study of individual pay differentials in Greece within the human capital 

framework. It concentrates on the following issues. First, on the specification 

of the experience variable and the estimation of the returns to specific and gene

ral training. Second, on the role of additional (non human capital) variables 

in pay determination and third on the empirical testing of the overtaking concept. 

Our results suggest that returns to firm specific training differ from returns to 

general training ; firm size and expansion do matter in the determination of pay, 

while findings on the concept of overtaking are not entirely in line with those of 

Mincer. 

Section II of the paper briefly discusses the analytical framework and deve

lops our basic earnings equation. In section III, the data and the empirical spe

cification of the variables are presented. The results of the analysis are discussed 

in section IV, while section V presents a summary of the findings. 

II. THE THEORETICAL MODEL 

The human capital earnings function as developed by Mincer (1974), which 

has been widely used in the relevant literature, is as follows 

1n W = bo+b 1 S+b 2 T - b 3 T 2 +e (1) 

where 1n W = logarithm of wages ; S = years of schooling ; Τ = Age- S - 6 and 

e=stochat ic term. This equation is not the ideal one, and needs refinement 

regarding the specification of the experience variable, and expansion to include 

additional (demand side) variables. 

The variable Age - S - 6 displays two drawbacks. First it does not provide 

the exact years of experience for persons with long unemployment or intermittent 

labour force participation. Second it assumes that postschool training exerts 

the same impact upon pay regardless the firm in which a worker is employed. In 

this paper we incorporate experience within the current firm or seniority and total 

potential experience as well. Such specification of on the job training enables 

us to estimate the rate of return to general and firm specific training. Suppres-
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sing the quadratic terms and schooling for expository purposes equation (1) is 
written as 

1n W = bo+b1Pexp+baSen+e 

= bo+b1(Pexp+Sen)+(b2 - b1) Sen+e 

= bo+b1T+(b2-b1) Sen+e (2) 

where Sen = years of experience within the current firm and Pexp = Age —S — 
6-Sen . Only if total postschool experience were homogeneous (b 2 -b 1 ) would 
be zero and earnings function (1) appropriate. However it has been shown that 
employers appreciate the length of experience within their firms more than other 
experience (Chapman and Tan 1980). The coefficient on seniority in equation (2) 
reflects the returns to firm specific training, given the general experience, and the 
coefficient on labour market experience reflects the returns to general training, 
given the length of firm-specific training. 

This interpretation of these coefficients becomes apparent if we consider the 
nature and financing of general and specific training (Becker 1964, pp. 11-28). 
General training provides skills that are useful to all firms and is measured as 
the value of worker's marginal product. Such training is paid for by the worker, 
since the probability of quitting discourages firms from financing it. Specific hu
man capital (SHC) enhances worker's productivity only in the firm of employ
ment and can be separated into firm - financed (SHCf) and worker - financed (SHCW) 
human capital. SHCf represents the difference between the worker's marginal 
product and his wage ; while SHCW represents the difference between current wage 
and the maximum wage (net of transfer costs) which he could obtain elsewhere. 
This maximum wage depends on his general training. These definitions make 
clear that the coefficient on seniority, which indicates the extra benefit a worker 
gets from staying with a given firm instead of changing employer, is equivalent 
to returns to SHCW. 

Over and above schooling and training additional factors do matter in earnings 
determination (Layard 1976, p. 214). Two of these factors are the expansion 
and the size of the firm in which each respondent is currently employed. Demand-
side considerations suggest that employment changes have a positive effect on 
wages. The main argument it that if supply of labour, in the short run, is not 
perfectly elastic at the firm level and employment increases as a result of an ex
pansion in the demand for labour, wages are expected to increase as well. 
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The importance of firm size as a determinant of pay has been shown repea
tedly in empirical studies of interindustry analyses of earnings (Masters 1969, 
Sawer 1973, Hood and Rees 1974). Yet its theoretical justification is not clear. 
Firm size captures a host of factors which result in a positive relation between 
it and earnings. Most important of these factors appear to be the disutility asso
ciated with working conditions in a large firm/plant because of the greater divi
sion of labour and the longer manufacturing runs, monopoly or market power, 
extent of unionisation and so on. 

By introducing these new factors into our earning function we arrive at the 
following equation, which is our basic earnings model. 

In W = b0+b1S+b2T+b3Sen - b4T2 - b5Sen2+beFs+b7Fs+e (3) 

where Eg = employment growth and Fs = firm size. 

Before going on, it seems appropriate to mention the meaning of the overta
king period, which in Mincer's analysis plays a central role. The concept of hu
man capital is the idea that people spend on themselves in different ways (schoo
ling, on the job training) not just for current enjoyment but for anticipated fu
ture returns. This implies that individual workers forgo current earnings or 
accept starting pay lower than they could, to acquire skills which will raise their 
future income. Furthermore, in normal cases, human investments are under
taken at young ages, and after a point at a declining rate. Thus, at the early sta
ges of working life, observed earnings are smaller than potential, since human 
capital formation takes place. Consequently, the gap between potential or gross 
earnings, and actual or net earnings is eliminated as experience expands, and at 
the time where net investment is zero both, actual and potential but unobserved 
earnings, are equal. This is the so called overtaking or crossover period of ex
perience. The overtaking period provides a base for testing the contribution 
of schooling in explaining earnings inequality, since at this stage postschooling 
investment and its returns have been offset. Moreover, by comparing the resi
duals variance at the overtaking to the variance of the dependent variable in the 
whole sample, we estimate the potential explanatory power of the human capital 
model (see Section IV). 
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III. EMPIRICAL SPECIFICATION OF THE VARIABLES 

In this section we describe our data sources and present the empirical counter
parts of the variables used. We utilise individual data referring to October 1964. 
These data are the outcome of a research project by Professor Harvey Leibenstein, 
while he was a visiting research fellow of the Centre of Planning and Economic 
Research (KEPE). He designed and directed a sample survey to obtain informa
tion that would be useful in the planning of the Greek educational system. In 
fact, he used the collected data to estimate rates of return to education (Leibenstein 
1967). The survey was carried out in the Greater Athens area, and was a random 
sample survey which used as a sampling frame all Greek corporations, limited 
liability companies and many personal firms. It was a firms survey, in the sense 
that the information required was provided by the heads of personnel, and dealt 
only with those who were employed at that time. The questionnaire included infor
mation on the earnings and personal characteristics of each employee. The KEPE 
kindly put these questionnaires at our disposal in their raw form. The variables 
used, as derived from Leibenstein's survey, are defined as follows: 

E a r n i n g s (W.). A measure of the transaction of a well defined quantity 
of labour is needed as a dependent variable. Hourly pay seems to be such a mea
sure. In this study, however, monthly earnings (drachmes per month) is the de
pendent variable, since no hourly earnings were available. Earnings here are be
fore tax, social security contributions and other deductions. They also include 
the impact of overtime, and thus some of the variation of individual earnings may 
arise from variation in the extent of overtime working. Unfortunately, figures 
of hours worked across firms are not available, so the amount of overtime can
not be estimated. 

S c h o o l i n g (S). In empirical studies education is usually measured by 
time spent in educational institutions. This of course ignores quality differences 
among types of education, types of schools, degrees obtained and intertemporal 
changes in the quality of education. To moderate these difficulties in measuring 
the «output» of schooling, we explore all relevant information recorded in our 
survey. Years of schooling completed are available. Furthermore, a distinction 
is made between years of general and years of technical education. Technical edu
cation is less homogeneous that general education. It mainly offers vocational 
and tehnical education at the secondary level. The minimum length of education 
required to enter a technical school was not uniform. Some required only pri
mary school, some three years of high school (Gymnasium) and some a secondary 
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education degree (Lycium). Moreover, until 1976, the secondaty - level vocational 
courses were a dead end, in that those who successfully completed the courses were 
not able to continue their education at the university level. 

Given this structure of the Greek educational system, in the following ana
lysis of individual pay by type of education, we group together those with a techni
cal education, who had only finished primary school. This group includes those 
who attended lower technical education. Out of the 81 who had some kind of techni
cal education, 72 had only a primary general education and thus belong to this 
group. The rest of them, 9 employees, were grouped together with those with «so
me university», ie 13-14 years of general education, in the belief that these two 
types of education are less different to each other. 

We also know whether the employee speaks a foreign language. This can 
be considered as a productive trait, and is expected to have a positive effect on 
earnings. 

E x p e r i e n c e (T). The experience variable here is that of potential expe
rience, since actual experience is not available, defined as age minus schooling 
mines 6 years of preschooling span. Age can be used instead of experience. Yet 
experience is more in accord with human capital theory, since it allows us to mea
sure returns to education holding the other kinds of human capital constant. 

S e n i o r i t y (Sen). This variable is expressed in years (and months) of 
employment within a given firm, and is readily available in the questionnaires. 
As was discussed previously, seniority or tenure is considered as a specific trai
ning proxy. 

F i r m s i z e (Fs). Is compiled from employment data and represents the 
number of employees of each firm. Out of 31 firms surveyed, only one had more 
than one establishment. Thus firm size here is almost identical to plant size, which 
is more relevant in individual pay determination than the former. 

E m p l o y m e n t g r o w t h (Eg). This is calculated as the ratio of total 
personnel of 1964 to that in 1960 times 100, of each firm. A priori considerations 
do not suggest the exact functional form of this variable, so alternative forms 
were tested. 
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IV. THE RESULTS 

Table 1 presents the results of the estimated earnings function for our sample-
The general impression of this table is that personal characteristics such as years 
of education, labour market experience and seniority within the firm do matter 
in explaining earnings differentials. 

In equation (1.1) only total years of education are included. In equation (1.2) 
experience and its square are added. Here, compared to (1.1), a comparable 
improvement in earnings explanation is shown. R2 more than doubles and the 
standard error of estimation is lower. The coefficient on education is higher, and 
now for each extra year of education the rate of return is, on the average, almost 
8 percent. In equation (1.3) job tenure instead of total experience is included. Its 
«fit» is not as good as in the case of experience, since seniority within the firm clear
ly underestimates the total postschool invesrtment in human capital. Furthermore 
the coefficient on education turns out remarkably lower than in other regressions-
Regressions (1.2) and (1.3) indicate a difference in the role of seniority and po
tential labour market experience in explaining earnings, since the coefficient on 
seniority is higher than on experience. 

Consequently, and also to obtain estimates of the returns to different types 
of acquired training, potential experience and seniority (and their squared values) 
are included in equation (1.5). Here an improvement is shown in earnings expla
nation, and the coefficient of seniority is about 25 percent higher than that of 
the potential experience. The statistical significance of the potential experience 
and seniority variables indicates that both general experience and worker-financed 
specific traininng are important as pay determinants. Furthermore, the consisten
tly greater value of the seniority coefficient shows that firms appreciate experience 
on the current job more than outside work experience. 

The form of our earnings function assumes that the returns to on - the -
job-training (experience) are the same regardless of the level of education. Thus 
the log earnings - experience profiles for people with various levels of schooling 
differ only in their height. In such circumstances, and if the rate of return to schoo
ling is constant, we can identify the partial correlation coefficient on schooling 
as its rate of return. To test the independence of experience and schooling, we 
include an interaction term between these variables in equation (1.4). The coeffi
cient turns out insignificant, negative and very small (-.00025). (In Mincer's study 
it is-.0045, and in Psacharopoulos and Layard-,0018). This implies that the 
minimal interaction present will not erode the main results. The remarkable sta
bility of the education coefficient seems to confirm that, on the average, the pri-
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vate rate or return to an additional year's schooling is about 7-8 percent. This 
figure is almost the same as in many similar studies in other countries. 

In equation (1.6) the role of firm size, measured as the log of the number of 
employees of each firm, is also considered. Since both the dependent and the firm 
size variables are in their log form, the coefficient on firm size is the elasticity 
of pay with respect to firm size. Its sign is positive and its magnitude means that 
on the average firms with twice the mean size, ceteris paribus, have monthly earnings 
7 percent higher than the average. 

Finally, in regression (1.7) the variable firm expansion, measured as the log 
of the ratio of employment in 1964 to employment in 1960, is included. As in the 
case of firm size, the coefficient on employment growth is the elasticity of pay 
with respect to employment growth. Its size means that firms expanding their 
employment by 100 percent pay about 6 percent more, other things being equal· 

We see that using these variables, almost 57 percent of individual pay varia
tion is explained, which clearly is a considerably large part of the whole earnings 
variation. Regression (1.7) will constitute the basis for further analysis, since it 
is suggested by the theoretical considerations of section II, and incidentally its 
explanatory power is relatively high. 

It is interesting to analyse the impact of schooling on earnings by different 
levels of schooling. This enables us to see more clearly the pattern of increamental 
returns from one level of schooling to the next. Moreover it is interesting to see if re
turns to education are almost similar to all levels of schooling, since there is overwh
elming evidence (for a survey see Psacharopoulos 1973, ch. 3) that they usually decline 
along the length of schooling. To obtain estimates of the rate of return to succes
sive years of schooling we repeat equation (1.7), but instead of schooling being 
a continuous variable, dummy variables for successive three-year of schooling 
are used. The sample size does not allow a finer analysis, ie for each year of schoo
ling. Table 2 gives the coefficients on such dummy variables. 

The dummy variable of the first schooling group with 6 or less years of schoo
ling, corresponding to those with, at most, primary education, takes value zero 
and is the point of reference. An interesting feature of the incremental (margi-
ginal) returns to successive schooling groups is that they do not decline as has 
been observed also where. Another feature is that rates of return to education 
are higher for those with completed educational courses, ie 10 - 12 and 15+, 
that for those with some secondary education (group 7 - 9 ) or some university 
education (13 - 14), dropouts). 
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It seems that the returns to higher education are not lower than the returns 
to investment in secondary education. Taking into account the number of years 
of each group, we see that annual returns to higher education are slightly higher 
than those to secondary education, (for similar results for the case of Greece see 
Loibenstein 1967 p. 13, Bowles 1969 ch. 5, and for different conclusions Athanas-
siou 1978). This finding is not entirely in line with what has frequently been obser
ved in many studies carried out in other countries, where rates of return are usual
ly, but not always, higher at lower levels of schooling. The following are possible 
explanations of the observed pattern of incremental returns from successive years 
of schooling: 

A higher degree qualification is required for many well paid jobs. Accountants, 
mechanical engineers, chemical engineers are some well paid jobs for which a 
higher qualification is a prerequisite. Furthermore, the Greek economy has dis
played a rapid economic growth. Given that there is a complementarity between 
capital accumulation and the demand for highly qualified manpower, it seems 
reasonable to expect that the rapid rates of capital accumulation in Greece in the 
1950s and 1960s have led to such demands for university graduates, that returns 
to higher levels of education turn out to be slightly higher. This shortage of gra
duates was compounded by the lack of expansion of university places till the early 
1960s. The number of university graduates from 5,008 in 1957 rose only to 6,350 
in 1966. 

The relatively high private returns to higher education in Greece indicated 
here, are consistent with the fact that a lot of Greek students go abroad for higher 
education, even though it costs them more than studies in their own country. Such 
students usually prefer studies which promise high earnings. Finally, the success 
of the «Frontisteria» (private cram - schools), which prepare students to take 
university entrance examinations, is a probable indication that a university educa
tion is a good investment. 

The estimated returns to secondary education in Greece are rather low, and 
this can be attributed to the following factors : General secondary education does 
not offer specific knowledge, secondary school graduates do not wish to become 
blue collar workers and they search for jobs with high social prestige rather that 
pay. The early expansion of secondary education, probably at the expense of its 
quality, has increased the supply of employees with a secondary education degree, 
and in many cases it is difficult for them to find a job «suitable» to their qualifi
cations and aspirations. One could argue that secondary education has also been 
seen as an investment in an effort to achieve university admission, which has an 
attractive economic benefit. 
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Finally, one should always bear in mind that the analysis here pertains to em
ployees and excludes independent professionals and the self-employed, where se
condary education seems to have higher returns than those indicated in this stu
dy (Athanassiou 1978 p. 32). 

Another way to run equation (1.7) is to use dummy variables for different 
types of educational courses, instead of successive years of education. Data 
here allow us to distinguish between lower technical education and its al
ternative, general secondary education. We also know whether each worker 
was a foreign language speaker. This characteristic is considered as a productive 
trait and we use a dummy variable for such workers. This dummy variable pertains 
to those with a completed secondary education and the advantage of knowledge 
of a foreign language. This treatment is suggested by the fact that such a group 
includes the majority of foreign language speakers. Moreover it is rather diffi
cult to disentangle the effects on earnings of knowledge of a foreign language from 
those of, for instance, a higher education. Here the specific hypothesis tested is 
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whether or not knowledge of a foreign language increases, ceteris paribus, the 
earnings of secondary school graduates. 

The analysis is otherwise similar to that carried out in the case of successive 
schooling groups, and the estimates are given in table 3. The findings here are 
generally in accordance to those already obtained, though the coefficient on techni
cal education is not statistically significant. Furthermore, this coefficient is smal 
1er than that relating to the group with three years of general secondary educa
tion. This seems to be due to the fact that during the 1960s (and previously) techni
cal schools had not long been established, and their quality was doubtful. Ano

ther explanation is that in our sample, many of the workers with technical educa
tion were employed while at the same time attending technical schools. Moreover, 
almost half of those with a technical education were employed as juveniles. 
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Another interesting finding here is that secondary school graduates who are 
foreign language speakers earn on the average about 40 percent more than other
wise ( .407- .289). This seems plausible since knowledge of a foreign language 
is a qualification respected by Greek commercial and manufacturing industries, 
which have many transactions with foreigners. Furthermore, foreign language 
speakers seem to be people with more drive, since the acquisition of this qualifi
cation is not a direct result of the formal educational system, but the outcome of 
an additional, optional, educational effort. 

Finally, since the group of employees with at least 15 years of schooling inclu
des some who are foreign language speakers, this may boost their rate of return 
to «education». Standardisation for this factor should lead to a clear equalisa
tion of the rates of return to various levels of education. The size of our sample 
does not permit a more detailed analysis, and consideration of all foreign language 
speakers as one group «destroys» reported estimates because of its heterogeneity. 

We turn now to the overtaking year of experience proposed by Mincer (1974), 
and we employ his estimation procedure to shed more light on the role of educa
tion as a determinant of pay. The idea is that the best period to estimate the 
explanatory power of schooling is where earnings are uncontaminated by investment 
in training or the returns to past training (overtaking period), ie when other fac
tors, and specially experience, are held constant. This calls running regressions 
of the earnings on schooling (the schooling model) within different experience 
groups. According to these considerations, as we approach the overtaking year 
of experience, where actual and potential earnings are equal, «goodness of fit» of 
the schooling model should be higher than elsewhere. 

Regressions of monthly earnings on schooling for our data are given for 
successive experience groups in table 4. The coefficient of determination of these 
regressions are higher at the early age groups than in the case of the overall re
gression. However they do not follow an inverse U shape as one would expect. 
The highest value of R2 is obtained at the second experience group, and then it 
declines only to rise again at the level of 11 - 14 years of experience ; beyond this 
group it fluctuates at declining levels. For the early years of experience groups, 
as one might expect, the coefficient on education is higher than that obtained for 
the whole sample. 

Our results give some support to the concept of overtaking. The 4 - 7 years 
of experience can be considered as approaching the overtaking period. Here the 
rate of returns to education is 8.7 percent while R 2 = .726. The 4-7 years of ex
perience is a shorter period than the 8 years found by Mincer (1974 tables 3.3 and 
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3.4) for the case of United States, and 1 2 - 17 years of experience estimated by 
Psacharopoulos and Layard (1979 table VI) for Britain. 

We see that at the overtaking period, years of schooling alone explain almost 
3/4 of the earnings differentials. Furthermore, applying Mincer's formula we 
estimate the potential explanatory power of human capital model. We do this by 
comparing the residuals variance at the overtaking to the variance of the depen
dent variable in the whole sample. That is 

58 % of earnings dispersion can be attributed 
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to the variation in human capital (schooling and experience). The argument is 
that estimated human capital earnings functions do not account for the unobserved 
variation in postschool investment (ie in the investment - potential earnings ra
tio, the investment horizon and the returns to o n - t h e - j o b training). At the 
overtaking year, however, such a variation has been eliminated so the residual 
variance at this point serves as an estimate of the residual variance in the unob-
servable human capital earnings function. 

V. SUMMARY AND CONCLUSIONS 

In this paper we analysed the pay differentials of Greek male employees using 
cross-section individual data. The theoretical underpinning of pay determination 
employed is an implicit supply and demand for labour framework. 

The first of the empirical findings here relates to the specification of the la
bour market variable. If instead of including only the estimated work experience 
(Age - Schooling - 6), we incorporate the actual years of seniority as well, the 
statistical results are enhanced. Moreover, the impact of work experience is not 
uniform. Current job tenure exerts a separate and stronger effect upon employ
ment earnings than potential labour market experience. 

The results of firm size, measured by total personnel, show that employment 
in large firms has a significant pay advantage compared to working in small firms-
While the firm size variable captures a host of factors associated with pay, we can
not interpret our finding as reflecting exclusively compensatory pay differentials. 
Apart from the differences in working conditions, the positive relationship found 
perhaps stems from differences in the firm's market power, its ability to pay, and 
the possible unrecognised trade union effects. This implies a resource misallo-
cation in the production process, which is greater than that usually measured by 
the deviation of price from marginal cost. 

Another interesting finding here relates to the impact of firm's growth, mea
sured in terms of employment growth, upon the individual earnings structure. 
A firm doubling its personnel pays, ceteris paribus, about 6 percent higher than 
otherwise. This is an indication that in the short run, firms use wages as a means 
to attract additional labour. This is consistent with the competitive hypothesis. 

The analysis shows that the effect of education on pay is significant and sub
stantial. Moreover, even when other variables are held constant, education does 
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raise earnings by almost the same rate. The stable impact of schooling on pay 
means that private returns to an extra year of formal education are, on the ave
rage, about 7 - 8 percent. Regarding the impact of different levels of schooling 
on pay, we found that returns to higher education are slightly greater than those 
to secondary education. This pattern of returns to schooling level seems to be 
consistent with the frequently documented surplus of secondary school-leavers 
in the labour market and the shortage of the higher level manpower. In other 
words, the Greek labour market must have been rather competitive during the 
early 1960s, so that excess supply was reflected by a lowering of relative pay and 
excess demand by a raising of relative pay. 

One qualifation of this study is that no «ability» variable was taken into acco
unt. It seems, however, that this omission is not serious enough to negate the va
lidity of the results obtained. Our data pertain to those employed in commerce 
and industry and exclude those in private professional practice. It seems rea
sonable to suppose that these two groups differ from each other in terms of abi
lity, risk aversion and drive : people with greater ability and energy tend to go 
into private practice, while others with similar education become, ceteris pari
bus, employees. Thus, we argue that our sample is rather homogeneous in terms 
of ability and the estimated coefficient of higher education is less likely to be up
ward biased because of the omission of ability. 
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