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Abstract

This paper investigates educational outcomes of youth of migrant origin
in Greece aged 15-29, and compares them with outcomes of native youth. To
this purpose, we pool data from the Greek Labour Force Surveys for the years
2004-2008 in order to achieve a satisfactory number of migrant-origin youth
for our analysis. Then, we divide our data into two samples: those who have
completed their education and those still attending formal education. Our re-
sults show that in accordance with the experience of other countries, there is
an educational gap between youth of migrant and native origin, evident in
both samples. Even after controlling for various characteristics, which seem to
have a variant effect both as regards to gender and ethnic group, estimated
probabilities indicate that native youth have double the chances of having
completed or attending higher education compared to youth of migrant ori-
gin. It is also observed that women fare better than men in all ethnic groups.
Although there is significant variation in educational status among youth of
various migrant origins, it is particularly alarming that the largest group, Al-
banian citizens, are characterised by the greatest educational deficit. Policy ef-
forts must be intensified if youth of migrant origin are to be successfully and
smoothly integrated into the Greek economy and society. 

1 Introduction

Nearly twenty years after the onset of massive migration flows into
Greece at the beginning of the 1990’s, a second generation of migrants is

       



coming of age and embarking on the transition from the educational system
to the labour market. In many countries of the European Union, examination
of the experience of the second generation and of the problems they en-
counter in the educational system and labour market has created great con-
cern and led to the formulation of policy measures to facilitate their
integration. In Greece, research of the experience of youth of migrant origin
is in an embryonic stage. Knowledge of their experiences is crucial in order to
identify the difficulties they face and prevent their marginalisation as well as
to assess the implications of their presence for the Greek economy. 

In this paper, data from the Labour Force Survey of Greece are utilized to
investigate the educational status of youth 15-29 years of age who are of mi-
grant origin, and compare it with that of their native peers. We focus on par-
ticipation in formal educational programmes and the type of programme
attended, as well as on educational attainment, first using descriptive analy-
sis and then examining factors associated with specific outcomes, by means
of econometric estimation techniques. 

The international literature on the integration of migrant youth has ex-
panded greatly over the last decade.1 A recent study in OECD countries (OECD
2007) compared the educational attainment of three groups of youth aged
20-29 years: migrants, children born in the host country to parents who had
migrated (“second generation”), and children of parents who were born in
the host country (“natives”). It was ascertained that young migrants are char-
acterised by lower educational levels than are children of natives in all the
countries of the comparison except for Australia and Canada. Likewise, the
educational levels of the second generation were higher than those of the
migrants of the same age group, again with the exception of Australia and
Canada. It was considered that the experience of these two countries di-
verged because of their migration policies, which attempted to attract mi-
grants with high educational levels. Important differences were also observed
by gender. Specifically, young women who were born in the host country to
migrant parents exhibited higher attainment levels than their male peers,
with the exception of the United States. On the contrary, young women who
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1 For an overview of some of the competing theoretical frameworks that have been devel-
oped see Thomson and Crul (2007) and Portes et al. (2009). 
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were migrants themselves exhibited low attainment levels which in many
countries were below those of their male peers. In other words, in the second
generation, improvement in educational attainment appeared to be much
greater for women. 

In a comparative study of the integration of migrant youth in eight coun-
tries of the EU (Crul and Vermeulen 2003, Thomson and Crul 2007), the main
reference group was youth of Turkish origin, since migrants of Turkish origin
constituted the largest migrant community in Europe and had a significant
presence in multiple countries. In each country, youth of Turkish origin were
compared with native youth as well as with youth of other migrant origins.
Compared to native youth and to youth of Moroccan origin, also a major eth-
nic group in many of the countries studied, youth of Turkish origin were char-
acterised by shorter educational “careers” and greater concentration in
technical and vocational streams. Differences were observed not only by mi-
grant origin but also by gender. Second generation Turkish women fared well
in school but compared to their Moroccan peers, more often left school to
work or to marry. This tendency was attributed to the greater cohesion that
characterised the Turkish immigrant community, which allowed for more ef-
fective enforcement of gender roles.

In separate research on educational attainment in Germany (Riphahn
2001, Riphahn 2004), increasing divergence was observed between succes-
sive cohorts of the children of nationals and of immigrants, casting doubt on
optimistic assumptions concerning the assimilation of the second generation
of migrants. However, it was noted that increasing divergence over time could
be the result of changes in the country composition of successive waves of mi-
grants.

In Greece, most of the existing research on the experience of a “second
generation of migrants” or of youth of migrant origin focuses on the educa-
tional system, as could be expected given the relative recentness of flows.
According to the Institute for the Greek Diaspora Education and Intercultural
Studies (IPODE), in the school year 2008-9, 10.3% of the students in public el-
ementary schools were “foreign” students (not Greek citizens nor of Greek
descent) while 0.9% were “repatriated co-ethnics” (“palinnostountes”). The
corresponding figures for the gymnasium (lower secondary education) were
9.2% and 1.3%, for the lyceum (upper secondary education) 4.4% and 1.1%,
and for TEE-EPAL (technical and vocationally oriented upper secondary

       



schools) 10.1% and 2.2% (http://www. ipode.gr/). While comparable official
figures for the tertiary level do not appear to be available, it is generally be-
lieved that both these groups of migrant origin are under-represented com-
pared to their shares in the age-relevant population. The above figures
indicate a sharp decrease in the share of foreign non-co-ethnic students at the
lyceum level compared to the gymnasium, but noteworthy presence of both
groups of migrant origin youth in vocationally-oriented schools of the upper
secondary level compared to the lyceum. The same two trends were exhib-
ited in the data collected by the Hellenic Migration Policy Institute (IMEPO)
from school districts in 2005 and 2006 (Giannitsas, Mavrommatis and
Avramidi 2008).

A significant proportion of youth of both co-ethnic and non-co-ethnic ori-
gin experience serious difficulties in school due to their insufficient command
of the Greek language (Evangelou and Palaiologou 2007). According to the data
collected by IMEPO (Giannitsas, Mavrommatis and Avramidi 2008), large pro-
portions of students of non-co-ethnic origin had lived in Greece for only a few
years. Specifically, 14% of gymnasium students in the Attica region had been in
Greece for 0-4 years and another 29% had been in Greece for 5-7 years, while
the respective percentages for Lyceum students were 9% and 19% and for TEE
students 12% and 27%. The Greek Ministry of Education has provided for the
operation of reception and support classes within the public schools, which
focus on the teaching of Greek as a foreign language and on tackling academic
problems related to insufficient command of the Greek language. However,
they do not cover existing needs (Kasimi 2006, Evangelou and Palaiologou 2007,
Triandafyllidou and Gropas 2007, Therianos 2008). The language difficulties
confronting students of migrant origin undoubtedly constitute an important
factor shaping their educational strategies and choices with respect to contin-
uation from the lower secondary to the upper secondary level and beyond. 

2 Data

In order to assess and compare the factors associated with educational
outcomes of youth aged 15-29 of native and migrant origin, we use micro-
data from the Labour Force Survey of Greece. In this section we briefly out-
line our mode of utilisation of the Labour Force Survey, our dependent and
independent variables, the general characteristics of our sample, and main
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descriptive patterns, before moving on in the next section to the empirical
procedures employed and in the subsequent section to the results of our
analysis. 

Due to the relatively small numbers of youth of migrant origin included in
the sample of the Labour Force Survey, data for all twenty quarters from 2004
through 2008 were merged, and multiple observations of the same individ-
ual were deleted from the dataset (households remain in the sample for
eighteen months or six consecutive quarters, in other words, this is a rotat-
ing panel dataset). Therefore, our sample includes data from the last inter-
view of individuals, regardless of the total number of times they were
interviewed. 

Taking into consideration the educational status of individuals, we divided
our data into two distinct samples: those who have completed their educa-
tion and those who are still attending formal education. For each of the two
groups we have detailed information regarding their educational status, but,
in order to provide reliable estimates, we have decided to treat that infor-
mation differently. Thus, for those having completed their education the de-
pendent variable takes on three values: 1 if a person has completed a low
level of education (compulsory schooling, including primary education and
lower secondary education), 2 if a person has completed an intermediate
level of education (upper secondary or post-upper secondary) and 3 if a per-
son has completed a high level of education (tertiary or post-tertiary). On the
other hand, for the sample of those still attending formal education, the de-
pendent variable takes on two values: 1 if the person currently attends higher
education and 0 if a person currently attends intermediate education. The
observations for those attending lower education were excluded from the
sample, since no credible analysis could be undertaken due to their very small
number in the age groups under consideration. 

Independent variables include various individual, background and demo-
graphic characteristics suggested by economic theory. First, the model of child
quantity vs. child quality proposed by Becker (1981) indicates that parents
are more likely to invest in a child’s education rather than in a higher number
of offspring, the higher parental wages and human capital are, among other
things. Therefore, we included separate dummies for father and mother with
low, intermediate or high educational attainment, in order to capture the ef-
fect of parents’ characteristics. Since information on parental education is
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available only for those individuals still living with their parents, many miss-
ing values appear, which we model with an additional dummy variable.

Ethnicity and country of origin are another group of dummy variables em-
ployed based on the ethnic capital model developed by Borjas (1992, 1994)
and the investible funds schooling model conceptualized by Chiswick (1988).
According to the first model, skills of young immigrants depend not only on
the skills and labour market experience of their parents, but also on those
same characteristics in parents’ generation. Thus, belonging to a given ethnic
group might explain part of a child’s educational attainment. According to the
second model, the amount of education chosen by individuals and their par-
ents is determined by the intersection of schooling demand and supply sched-
ules. Supply schedules could differ due to different tastes for schooling and
discount rates of future consumption. Demand schedules could also differ
substantially between ethnic groups due to varying productivities and returns
to education. Therefore, the optimal amount of schooling is directly related
to ethnicity and country of origin. 

Furthermore, Gang and Zimmermann (2000) argue that demand for ed-
ucation is determined by assimilation to the host country’s culture, differ-
ences in social capital and the amount of social support received from an
ethnic group. Accordingly, we included a number of dummies for residence,
both region (five dummies) and degree of urbanisation (five dummies), in
order to capture the varying effect of immigrants’ concentration throughout
the country. In order to examine the extent of the assimilation process we
aimed to include a dummy for first generation immigrants and a dummy for
second generation immigrants (i.e. those born in Greece, but who do not
have Greek citizenship). According to Chiswick and DebBurman (2004) there
should be differences between these two groups if second generation immi-
grants possess more destination specific skills, in other words, if they are bet-
ter assimilated to the host country’s culture through their participation in the
educational system and their better command of the language. Unfortunately,
the number of second generation immigrants in our sample who were born
in Greece is too small to calculate reliable econometric results and so the dis-
tinction was not used in the analysis. 

Finally, additional controls include the year the interview took place, fam-
ily status, age and age squared. Year of survey (five dummies) might explain
part of the educational attainment of both natives and immigrants, if it is con-
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sidered as a proxy for general economic conditions. In periods of economic
growth the decision to seek further education might prove a difficult puzzle,
since both opportunity cost (foregone earnings) and returns to education are
expected to be greater. Family status (two dummies) could affect the deci-
sion to continue schooling if not being single introduces constraints, espe-
cially for those still attending school. Alternatively, family status could be used
as a proxy for other unobservable characteristics that are relevant to the de-
cision to acquire more education (presently or in the past). Age and its square
are included as proxies for cohort effects, since younger individuals are ex-
pected to possess more schooling in an environment of continuous educa-
tional advancement. On the other hand, for those still attending education,
we would expect older individuals to possess more schooling. 

In order to capture differences among ethnic groups and assess the role
of specific migrant origins for educational outcomes, youth were divided into
categories according to their citizenship and migration status. In Greece,
much of the research and discussion concerning migrants is bifurcated, fo-
cusing either on so-called “migrants,” who are usually conceptualized as not
including migrants of Greek origin, or on migrants of Greek origin, who are
usually referred to as “palinnostountes” or “omogeneis.” This bifurcation par-
allels the sharp distinction between the two groups in the legal and institu-
tional framework governing their migration and stay. In this research project,
it was deemed important to include migrants of Greek origin, in order to com-
pare their educational trajectories both with those of native Greeks and with
those of youth of other migrant origins. While it could be hypothesised that
access to Greek citizenship and the existence of special programmes designed
for the integration of “palinnostountes” might shape opportunity structures
for young “palinnostountes” that resemble those of native Greek youth, re-
sulting in similarity of the educational strategies pursued by native youth and
migrant youth of Greek origin, it could also be hypothesised that migrant
youth of Greek origin confront many of the same problems and obstacles as
migrant youth of non-Greek origin, particularly with respect to Greek lan-
guage skills, resulting in similar educational outcomes for migrant youth of
Greek and non-Greek origin. 

More specifically, the groups formed for purposes of comparison are the
following: 1. “Greek natives - GN,” containing youth with Greek citizenship
born in Greece as well as youth of Cypriot citizenship, whether born in Cyprus
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or Greece, 2. “Greek palinnostountes from countries of Central and Eastern
Europe- GPCEE,” containing youth with Greek citizenship born in countries
such as Russia, Georgia, Armenia and Albania, 3. “Greek palinnostountes from
other countries - GPOC,” containing youth with Greek citizenship born in
other countries than the above, mainly Germany, 4. “Citizens of Albania - CA,”
regardless of country of birth, 5. “Citizens of other Central and Eastern Euro-
pean countries - COCEE,” containing citizens of countries such as Romania,
Bulgaria, Georgia, Russia, Poland, Armenia and the Ukraine, regardless of
country of birth and finally 6. “Citizens of Asia and Africa - CAA,” containing
citizens of Asian and African countries, regardless of country of birth.

It should be stressed with respect to the definition adopted for “palin-
nostountes” that it constitutes a “proxy” for this group2 and may result in the
inclusion of individuals who were born outside Greece and obtained Greek
citizenship for reasons other than status as “palinnostountes”. For example,
some migrants included in this group may have been naturalized due to mar-
riage to a Greek citizen, or may have been born abroad to Greek citizens, ac-
quiring Greek citizenship as a “birthright”.3 It should also be emphasized that
“omogeneis” from Albania did not enjoy the same ease of access to Greek
citizenship as “palinnostountes” who migrated to Greece from countries of
the former Soviet Union, and therefore many youth of Greek descent from Al-
bania are included in the group “citizens of Albania”.

Before presenting descriptive patterns, an examination of sample char-
acteristics is in order. As seen in Table 1, youth of migrant origin constituted
8.9% of the population aged 15-29 that resulted from the merger of the LFS
data for the years 2004-2008, as described above. Their actual population
share was probably higher, since it is considered that migrants are under-rep-

2 Unfortunately, Labour Force Surveys do not allow for a more accurate definition of “palin-
nostountes”. 
3 It should be noted that on the contrary, “second-generation migrants” born in Greece to
parents without Greek citizenship, appear as citizens of other countries since, until March
2010, they did not have a right to Greek citizenship as a result of birth on Greek territory. On
the other hand, “second-generation palinnostountes” born in Greece whose parents mi-
grated to Greece and were naturalised due to their status as “palinnostountes” cannot be
identified as “second-generation palinnostountes” and appear as native Greeks, since they
were born in Greece and have Greek citizenship. 
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resented in the sample of the LFS, despite improvements in their coverage in
recent years. The largest group of non-native youth is composed of Albanian
citizens, who account for 4.9% of youth, followed by citizens of other Central
and Eastern European countries, who account for 1.6%, and then by “palin-
nostountes” from countries of Central and Eastern Europe, who account for
1.3%. While for all three groups of foreign citizens, population share increases
in ascending age groups, this is not the case for the group of “palinnos-
tountes”. Skewed distributions of non-native youth are observed not only
with respect to age group, but also with respect to gender.

Turning to descriptive patterns, the decomposition of our sample with re-
spect to educational status in Table 2 shows first that young men and women
of migrant origin exhibit lower attendance rates in formal educational pro-
grammes than young men and women of native origin. Greater differences in
attendance rates are found between natives and immigrants in the case of
men, due to lower rates among men of migrant origin and not higher rates
among native men, who exhibit lower rates than native women. At the same
time, marked variation is observed by ethnic origin. More specifically, atten-
dance rates of migrant youth of Greek origin (“palinnostountes”) exhibit the
smallest gap compared to natives, while youth of other migrant origins lag
further behind. As for gender, women exhibit higher attendance rates: in 9 of
the 15 groups created when non-native ethnic groups are stratified by age
group, women’s rates exceed men’s. It should be noted that the most nu-
merous non-native group, Albanian citizens, is characterized by a particularly
wide gender gap, with much higher attendance rates for women. 

Differences between youth of native and migrant origin are also ascer-
tained with regard to type of program attended (Table 3). In the first age
group (15-19), for natives and all ethnic groups, the majority of both men and
women are found in intermediate education. It should be stressed that the
shares attending intermediate education are higher for immigrants, but this
is easily explained by the larger share of natives in higher education. Impor-
tant differences are also observed by gender. For instance, greater shares of
women attend higher education irrespective of the age group examined. For
older individuals (20-24 and 25-29), differences among ethnic groups are
more pronounced. Thus, while noteworthy shares of natives, “palinnos-
tountes” from central and eastern Europe as well as “palinnostountes” from
other countries attend higher education, the same is true for only a small
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Groups1 Men Women

Low Intermediate High Low Intermediate High

15-19

GN 6.4 80.6 13.0 5.9 77.0 17.1

GPCEE 12.2 81.6 6.2 9.0 81.1 9.9

GPOC 11.8 85.3 2.9 10 83.3 6.6

CA 13.5 83.3 3.2 11.8 83.0 5.2

COCEE 9.4 90.7 0.0 14.3 81.3 4.4

CAA 22.7 72.7 4.5 0.0 88.9 11.1

Total 6.9 80.8 12.3 6.3 77.4 16.3

20-24

GN 0.2 11.6 88.2 0.2 10.4 89.4

GPCEE 0.0 20.7 79.3 0.0 37.0 62.9

GPOC 0.0 6.3 93.8 0.0 10.6 89.5

CA 4.3 58.6 37.2 2.5 43.1 54.4

COCEE 0.0 61.6 38.5 0.0 54.6 45.5

CAA 0.0 0.0 100.0 0.0 25.0 75.0

Total 0.3 12.5 87.3 0.2 11.3 88.5

25-29

GN 1.0 10.4 88.6 0.8 9.7 89.5

GPCEE 0.0 0.0 100.0 0.0 20.0 80.0

GPOC 0.0 0.0 100.0 0.0 0.0 100.0

CA 0.0 71.5 28.6 0.0 50.0 50.0

COCEE 0.0 0.0 100.0 0.0 0.0 100.0

CAA 0.0 50.0 50.0 0.0 0.0 100.0

Total 1.0 10.8 88.3 0.8 10.2 88.9

Table 3: Type of education attending (%)
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fraction of citizens of Albania and of other central and eastern European coun-
tries. Especially within “palinnostountes” from other countries, older indi-
viduals still attending education almost all attend higher education. 

Important differences between youth of native and migrant origin are also
ascertained for those who have completed their education (Table 4), with na-

Low: primary education and lower secondary, Intermediate: upper secondary technical, upper secondary
general and post upper secondary, High: technological and vocational institution (TEI), university (AEI) and
masters or PhD.
1 See endnote Table 1. 
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Groups1 Men Women

Low Intermediate High Low Intermediate High

GN 26.0 58.6 15.4 16.9 58.1 25.0

GPCEE 52.2 42.7 5.1 36.3 52.3 11.4

GPOC 21.9 53.3 24.8 6.8 70.9 22.2

CA 72.8 26.5 0.7 62.4 34.1 3.5

COCEE 51.0 43.1 5.9 40.1 47.5 12.4

CAA 81.8 15.8 2.4 60.6 35.2 4.2

Total 30.7 55.3 14.0 20.6 56.3 23.1

Table 4: Type of education completed (%)

tive men and women greatly surpassing the attainment levels of men and
women of migrant origin, with the exception of “palinnostountes” from other
countries, in which men surpass their native peers and women approach the
level of their native peers. For instance, among men of the largest non-native
group, that of Albanian citizens, seven out of ten (72.8%) had an attainment
level of lower secondary or less, while less than 1% had completed tertiary ed-
ucation or higher, with the corresponding proportion for native men being
about one-fourth (26.0%) and one-seventh (15.4%). In the case of women,
about three-fifths of Albanian citizens (62.4%) exhibited an attainment level
of lower secondary or less, while just 3.5% had tertiary education or higher,
compared to 25% for native women. Therefore, “palinnostountes” from other
countries seem to be the group closest to natives, with citizens from central
and eastern European countries somewhere in the middle and citizens of Al-
bania lagging behind. 

It must be emphasised that the observed educational differences between
youth of native and migrant origin cannot be attributed solely to their differ-
ent experiences while living in Greece. For many migrant youth who did not
migrate to Greece at an early age, the low level of attainment exhibited in
the data can be considered to reflect their experiences in the country of ori-
gin, before migration. For other migrant youth, on the other hand, low level

Low: primary education and lower secondary, Intermediate: upper secondary technical, upper secondary
general and post upper secondary, High: technological and vocational institution (TEI), university (AEI) and
masters or PhD.
1 See endnote Table 1. 
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of achievement must be interpreted in terms of their experiences in Greece.
Unfortunately, the data do not allow determination of the country where
schooling was obtained, while prior to 2008, the coding scheme used in the
LFS regarding years of stay in Greece was problematic and hinders utilization
of such a variable in the analysis. 

3 Methodology

Considering the nature of our data and the restrictions imposed by the
number of observations available, we have decided to use two distinct meth-
ods of estimation; an ordered probit and a bivariate probit, both fitted using
maximum-likelihood.

Starting with individuals who have completed their education, the ordinal
nature of the dependent variable (three outcomes: low education, interme-
diate education and high education) leads us to choose an ordered-probit, in
which the actual values of the dependent variable are irrelevant, except that
larger values correspond to higher educational level. In an ordered-probit an
underlying score is estimated as a linear function of the independent vari-
ables and a set of cut-points. The probability of observing a particular out-
come (i) corresponds to the probability that the estimated linear function,
plus random error, is within the range of the cut-points estimated for the out-
come:

(1)

uj is assumed to be normally distributed. In either case, we estimate the co-
efficients β1, β2, .., βκ together with the cut-points κ1, κ2, …, κΙ-1, where I is
the number of possible outcomes (three in our case). κ0 is taken as -∞ and κI
is taken as +∞. In essence, the ordered-probit predictions are the probabil-
ity that lies between a pair of cut-points κi-1 and κi. 
In other words, setting we get:

(2)

(3)

(4)
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Φ() is the standard normal cumulative distribution function. 
Turning next to individuals who are still attending formal education, we

observe that there are very few observations in lower education. Therefore,
a bivariate probit seems more appropriate with the dependent variable tak-
ing the value of 1 if the individual attends higher education and 0 if the indi-
vidual attends intermediate education; individuals at lower education are
excluded from the sample. A probit model is defined as:

(5)

where Φ() is the standard cumulative normal distribution and is known
as the probit score or index. 

It should be stressed that separate regressions were fitted for four ethnic
groups, namely Greek natives (Greeks), Greek “pallinostountes” from central
and eastern European countries – GPCEE), citizens of Albania (CA) as well as
citizens from other central and eastern European countries (COCEE) for the
sample of individuals who have completed their education. Alternatively, for
the sample of those still attending we have fitted two regressions; one for
Greek natives and one for immigrants overall. In order to capture the effect
of ethnic group, dummies were employed. 

4 Results

Our analysis begins with the sample of those who have completed their
education, grouped in the following sub-samples according to their country
of birth and their citizenship: Greek natives (Greek citizens born in Greece),
Greek «palinnostountes» from central and eastern European countries (Greek
citizens born in one of these countries), Albanian citizens, and citizens of other
central and eastern European countries. Since regression coefficients have
no direct interpretation, except for their signs, the results are reported in the
Appendix (Table A1). 

Instead, we focus on the estimated probabilities related to a series of out-
comes, which we present in Table 5. Sharp differences are observed across
ethnic groups. Greek natives have the lowest probability of having completed
only lower education (21.6%), while citizens of Albania have three times the
respective probability (68%) of natives. On the other hand, natives have twice
the probability of having completed a high educational level compared to im-

       



4 At this stage the reader should be reminded that there is a third outcome, namely inter-
mediate education. Therefore, increased probability of having completed lower education
does not necessarily mean decreased probability of having completed higher education. 
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migrants (20% vs. less than 10%). Again, Albanians stand out as the group
with the lowest probability of higher education, close to 2%. As far as gender
is concerned, there seems to be a common pattern across ethnic groups: men
have a greater probability of possessing a low level of education, while
women have a greater probability of possessing a high level of education.4

Nevertheless, these gender differences are more pronounced among immi-
grants when low educational attainment is taken into consideration (the
smallest difference, 9.1 percentage points(pp), is observed between native
men and women) and more pronounced among natives when high educa-
tional attainment is considered (the largest difference, 9.6 pp, is observed
between native men and women). In sum, ceteris paribus, Albanians and
men, in general, fare poorly with respect to educational attainment and,
therefore, their prospects in the labour market do not appear optimistic. 

The probabilities of having completed a particular level of education are,
of course, very interesting themselves, but some would argue that what mat-
ters most is the effect each characteristic has on that probability. For instance,

GN1 GPCEE1 CA1 COCEE1

p s.e. p s.e. p s.e. p s.e.

Men and Women

Low education 0.216 0.160 0.437 0.175 0.680 0.150 0.448 0.171

High education 0.200 0.127 0.083 0.071 0.019 0.023 0.095 0.062

Men

Low education 0.260 0.167 0.519 0.159 0.733 0.136 0.516 0.169

High education 0.154 0.093 0.052 0.042 0.012 0.014 0.069 0.046

Women

Low education 0.169 0.139 0.362 0.154 0.617 0.141 0.395 0.153

High education 0.250 0.140 0.112 0.079 0.027 0.029 0.116 0.065

Table 5: Probabilities by level of education completed

1 See endnote Table 1.
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how much does the probability of having completed higher education change,
if a person is female? An estimate is given by marginal effects presented in Ta-
bles 6a and 6b for lower and higher education respectively. According to the
first table, it seems that characteristics have generally similar effects (signs)
irrespective of ethnic group, but their size varies. For instance, being female
decreases the probability of having a lower education degree for everyone,
but much more so in the case of non-natives (11.7 pp vs. 19.9 pp for GPCEE,
20.7 pp for CA and 14 pp for COCEE). On the other hand, having a mother
with intermediate education increases the probability of lower education by
2.9 pp, only when native. In addition, the positive impact on the probability
of lower education degree of not residing in Attica ranges from around 11 pp
(Albanians) to almost 33 pp (GPCEE) in rural areas. Last but not least, marriage
increases the respective probability by around 24 pp at most for natives (just
7% for COCEE), although being widowed/divorced/separated is even more
important for natives. Interestingly though, living in northern or central
Greece has a small negative impact for natives and somewhat stronger for
GPCEE, while, at the same time, it has a positive impact for CA. 

Turning to higher education and Table 6b, females have an advantage
ranging from less than 2 pp (CA) to more than 10 pp (GN). Ageing also en-
sures improved chances of having a higher education degree by as much as
17 pp (natives). Marginal effects for regions, when statistically significant,
never exceed 4.2 pp. and have a positive impact, except for CA. On the other
hand, the degree of urbanisation is more important than region for all ethnic
groups, since living in rural areas entails a decrease in the probability of hav-
ing a higher education by as much as 14.5 pp (natives). It is interesting to note
that Albanians seem to be the least affected ethnic group regarding both re-
gion and urbanity. Finally, marriage has an effect that fluctuates greatly in
size, ranging from less than 1 pp (Albanians) to a little higher than 14 pp (na-
tives). 

The course of those who have completed their education is, to a large ex-
tent, set, with the exception of possible further education acquired later in
their working life. The focus now turns to those who are still in the formal
educational system, for whom future prospects with respect to educational
attainment and successful incorporation in the labour market remain open.
Due to restrictions imposed by our data, we have chosen to estimate the re-
gressions separately for only two groups: Greek natives and immigrants in-
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5 This could be due to migrant inflows from these countries, particularly Africa, specifically
for studies. 
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cluding dummies for four ethnic groups (men Albanian citizens are the refer-
ence group). As previously mentioned, we report the regression results in the
Appendix (Table A2). 

Therefore, Table 7 presents calculated probabilities based on probit esti-
mates. According to our calculations natives are much more likely to receive
higher education, irrespective of gender, while Greek palinnostountes from
other countries (mainly Germany) have the second highest probability, fol-
lowed by Asians and Africans5 (AA). On the other hand, receiving higher ed-
ucation is the least probable scenario for citizens of other central and eastern
European countries and citizens of Albania. Regarding gender differences,
once again the pattern is similar for Greeks and immigrants. Thus, men have
lower probability of attending higher education than women. Overall though,
the gender gap is greater among youth of migrant origin than among native
youth (4.1 pp vs. 2.3 pp disadvantage). The largest disadvantage in the com-
parison between men and women is found among Asians and Africans, fol-
lowed by Albanians.

Finally, we calculate the marginal effects of attending higher education
for each separate variable. According to the results reported in Table 8, fe-
males have increased probabilities of attending higher education, slightly

Groups1 Men and women Men Women 

p s.e. p s.e. p s.e. 

GN 0.468 0.414 0.456 0.411 0.479 0.415

Immigrants 0.193 0.286 0.172 0.272 0.213 0.297

GPCEE 0.252 0.304 0.268 0.314 0.237 0.295

GPOC 0.418 0.407 0.397 0.404 0.438 0.413

CA 0.148 0.240 0.112 0.199 0.184 0.270

COCEE 0.122 0.205 0.104 0.198 0.136 0.211

CAA 0.338 0.411 0.289 0.389 0.412 0.445

Table 7: Probabilities of attending high education

1 See endnote Table 1. 
s.e. = standard errors
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GN1 Immigrants

coef. s.e. coef. s.e.

Female 0.047*** 0.010 0.039*** 0.014

GPCEE1 - - 0.078*** 0.031

GPOC1 - - 0.252*** 0.086

COCEE1 - - -0.008 0.017

CAA1 - - 0.066 0.070

GPCEE*Female - - -0.024* 0.010

GPOC*Female - - -0.029** 0.007

COCEE*Female - - -0.010 0.020

CAA*Female - - -0.017 0.031

Father’s education (intermediate) -0.007 0.018 0.013 0.017

Father’s education (high) 0.040 0.026 0.009 0.023

Mother’s education (intermediate) -0.036* 0.020 -0.015 0.012

Mother’s education (high) 0.019 0.019 0.011 0.017

Parents’ education missing 0.372*** 0.019 0.086*** 0.050

Age 1.115*** 0.017 0.187*** 0.027

Age2/100 -2.331*** 0.040 -0.389*** 0.057

North Greece -0.034* 0.019 -0.029** 0.013

Central Greece -0.036* 0.020 -0.008 0.014

South Greece -0.069*** 0.020 -0.025* 0.010

Islands -0.126*** 0.024 -0.026 0.010

Thessaloniki prefecture 0.099*** 0.027 0.049* 0.035

Urban areas -0.018 0.020 0.011 0.015

Suburban areas -0.100*** 0.019 -0.024 0.011

Rural areas -0.159*** 0.020 -0.029** 0.008

Married -0.177*** 0.034 -0.015 0.018

Interviewed: 2004 0.075*** 0.016 0.026 0.020

Interviewed: 2005 -0.025* 0.014 -0.017 0.010

Interviewed: 2006 0.019 0.017 -0.002 0.013

Interviewed: 2007 -0.018 0.018 -0.006 0.013

Table 8: Marginal effects in the probability of attending higher education

s.e. = standard errors, *= significant at 10% level, **=significant at 5% level, ***=significant at 1% level
1 See endnote Table 1. 

       



6 The overall effect compared to Albanian men remains positive regarding GPCEE and GPOC,
since one should take into consideration both the effects of belonging to the specific ethnic
group and being a female. 
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more when they are natives compared with an Albanian woman (4.7 pp vs.
3.9 pp), while mother’s possession of an intermediate level of education has
a small negative impact for natives only (3.6 pp). The variables region of res-
idence and degree of urbanity have a more important role in determining the
probability of attending higher education in the case of natives, since they
are more frequently statistically significant and have a stronger effect, but
the direction of that effect is similar across ethnic groups. Lastly, marriage
seems to worsen the probability of higher education attendance for natives
by a noteworthy 17.7 pp, but it has no statistically significant effect for im-
migrants. Focusing exclusively on the latter, both groups of “palinnostountes”
(GPCEE and GPOC) have 7.8 pp and 25.2 pp, respectively, higher probability
of attending higher education compared to Albanian men. Finally, being a fe-
male GPCEE or GPOC decreases the probability of attending higher educa-
tion compared to their male co-ethnics6, although these marginal effects
never exceed 3 pp, while it makes no difference in the case of COCEE and
CAA.

5 Conclusions 

Our results are in accordance with findings in other migrant-destination
countries which ascertain divergence between youth of native and migrant
origin in educational outcomes, with youth of migrant origin lagging behind
natives. In the Greek case, noteworthy differences among youth of migrant
origin were observed both by specific ethnic origin and by gender. What is
particularly alarming in the Greek data is that youth of the largest ethnic
group present in Greece, Albanian citizens, seem to have the greatest deficit
in educational attainment compared to both native youth and youth of other
ethnic groups. The social and economic consequences of this divergence may
prove dire, as many youth of migrant origin will no doubt face problems ei-
ther upon entering the labour market or staying employed, since there is ev-
idence that higher education is associated with higher wages and lower
unemployment rates (Tsakloglou, Mitrakos and Cholezas 2010a and 2010b).
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The expansion of tertiary education (new institutions or new departments in
existing institutions) -especially over the last decade- was not accompanied
by the closing of the gap of the educational attainment of youth of immigrant
origin with that of native youth. This is an issue that needs to be further ex-
plored. 

Two findings are particularly important. First, even after controlling for
various characteristics, the educational deficit presented by youth of migrant
origin persists. Second, the effects of personal characteristics is similar across
ethnic groups as far as their direction is concerned, but there are noteworthy
differences regarding the size of those effects, both across ethnic groups and
between men and women. For instance, ceteris paribus, the probability of
having completed higher education is twice as large for youth of native com-
pared to migrant origin, while women seem to have better chances of having
completed higher education compared to men, especially in the case of na-
tives. Similarly, the probability of attending higher education is also more than
double for youth of native compared to migrant origin. On both counts, youth
of Albanian origin seriously lag behind; among those who have completed
their education, those of Albanian origin exhibit the largest educational deficit
while among those who are attending, they bring up the rear along with cit-
izens of other central and eastern European countries. Further, based on mar-
ginal effects estimates, being female increases the probabilities both of having
completed and of attending higher education, while living in rural areas de-
creases both probabilities for all groups, although the effect is stronger for
natives. Finally, married individuals, irrespective of ethnic group, have fewer
probabilities of either having completed or currently attending higher edu-
cation, probably due to different ordering of their priorities or increased ob-
ligations associated with marriage, and once again the effect is stronger for
natives. 

Of course, the poor educational outcomes characteristic of many youth of
migrant origin cannot be attributed solely to failures of the Greek educational
system and other Greek social policies but also to circumstances in the coun-
tries from which some youth migrated as teenagers or young adults.
Nonetheless, Greek public policies can obviously play an important role in
addressing the educational deficit exhibited in the data. In order to limit the
potential negative effects of low educational attainment, efforts should be
made to assist immigrants, especially Albanians, to acquire more education,

       



either by staying in school longer, returning to school, or participating in life-
long learning. 

It is clear that existing programmes such as reception classes and support
classes, which target the language difficulties faced by migrant children and
the academic problems stemming from their insufficient command of the
Greek language, constitute important steps in the right direction but in their
present form and extent are inadequate to the task of successfully incorpo-
rating youth of migrant origin into the Greek educational system. Such pro-
grammes must be revised and expanded while new policy measures should
be explored. In Greece, as elsewhere, the successful integration of youth of
migrant origin should be considered a public good that will benefit not only
this specific population group, but society as a whole (Portes et al. 2009). 
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GN1 Immigrants2

coef. s.e. coef. s.e.

Female 0.128*** 0.026 0.553*** 0.179
GPCEE1 - - 0.740*** 0.211
GPOC1 - - 1.391*** 0.284
COCEE1 - - -0.124 0.300
CAA1 - - 0.585 0.421
GPCEE*Female - - -0.506* 0.282
GPOC*Female - - -0.845** 0.389
COCEE*Female - - -0.164 0.374
CAA*Female - - -0.325 0.852
Father’s education (intermediate) -0.019 0.049 0.186 0.230
Father’s education (high) 0.107 0.070 0.125 0.317
Mother’s education (intermediate) -0.099* 0.056 -0.251 0.232
Mother’s education (high) 0.052 0.052 0.147 0.227
Parents’ education missing 0.975*** 0.053 0.725*** 0.269
Age 2.999*** 0.049 2.736*** 0.258
Age2/100 -6.270*** 0.115 -5.691*** 0.601
North Greece -0.091* 0.052 -0.473** 0.215
Central Greece -0.097* 0.054 -0.135 0.250
South Greece -0.190*** 0.057 -0.541* 0.288
Islands -0.366*** 0.077 -0.630 0.433
Thessaloniki prefecture 0.258*** 0.069 0.519* 0.269
Urban areas -0.049 0.053 0.152 0.197
Suburban areas -0.284*** 0.056 -0.479 0.299
Rural areas -0.464*** 0.064 -0.766** 0.341
Married -0.552*** 0.129 -0.298 0.477
Interviewed: 2004 0.197*** 0.040 0.309 0.192
Interviewed: 2005 -0.067* 0.039 -0.309 0.202
Interviewed: 2006 0.051 0.044 -0.030 0.202
Interviewed: 2007 -0.050 0.049 -0.098 0.216
Constant -34.324*** 0.523 -32.677*** 2.764
Number of observations 23673 1240
Pseudo Log likelhood -6030.2 -291.8
Pseudo R2 0.632 0.522

s.e. = standard errors, *= significant at 10% level, **=significant at 5% level, ***=significant at 1% level
1 See endnote Table 1. 
2 Reference group for immigrants: male citizens from Albania. 

Table A2: Probit estimation results (education attending)
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Abstract

Direct and total (direct plus indirect) fixed capital-output ratios and capi-
tal intensity coefficients (e.g. capital-labour ratios) are estimated for 16 pro-
duction sectors of the Greek economy, so as to make sectoral comparisons of
these coefficients and comparisons with the corresponding coefficients of the
whole economy. For the estimation of the total coefficients the open input-out-
put model is applied, on the basis of the most recent (2005) input-output Table
of the Greek economy. Also a comparison of the intertemporal changes of the
direct coefficients is performed.

1 Introduction

The objectives of this article are the following:
• The estimation of capital-output ratios at a sectoral level. The reason for

this sectoral analysis is that the capital requirements per unit of production
show large differences between the various sectors of the economy. As a re-
sult of these differences the required investment and saving at the national
level will be affected by the structure of production which is scheduled.

• The estimation of the indirect capital requirements for the sectoral final
products. Depending on the density of the sectoral interconnection, the
total capital required per unit of final output of a sector may differ greatly
from the capital which is used directly per unit of production of the sector.
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In section A of the article we describe the way in which the open input-
output model can be used for the estimation of the direct and indirect capi-
tal coefficients of 16 sectors of the Greek economy. Section B deals with the
analysis of the empirical results as well as the changes of the direct capital co-
efficients overtime.

A. Theoretical Framework 

When capital is combined with the other factors of production an output
is produced. The relationship between capital and the produced output is
often used for estimating the magnitude of the investment required for
achieving a postulated rate of growth of production.

With the term capital coefficient (or capital-output ratio) we mean the
fixed capital units required in order to produce one unit of output. The re-
verse of the capital-output ratio gives the productivity coefficient of capital,
which shows the units of output produced by one unit of capital.

When a development plan is set up and in order to estimate the required
investments for achieving a fixed rate of growth of GDP, a general capital-out-
put ratio is used for the national economy. However, this general capital co-
efficient depends on a number of factors some of which lead to greater and
some others to smaller increases in GDP when capital increases. More specif-
ically, the general capital coefficient will tend to be higher when:
– Most of the investments in fixed capital are concentrated on sectors that

use relatively greater quantities of capital, as happens with the sectors of
public utilities, public capital infrastructure, housing, heavy industries, etc.

– There is idle productive capacity when capital is used.
– Capital is used as a substitute when there is a shortage of other factors of

production.
– The rate of technical progress is low.
– The life of capital is long.

On the other hand, the general capital coefficient will tend to be smaller
when the structure of production is dominated by labour intensive products,
the average life duration of capital is shorter, the rate of technical progress is
high etc.

In view of the above reasons, it is necessary that the capital-output rela-
tions are analysed on a sectoral rather than a national economy level.

Given the fact that in modern economies most of the technological

       



progress is incorporated in capital, the application of production methods ac-
cording to the latest technological developments can be put forward through
the substitution of the traditional factors of production, especially labour, by
capital.

The use of computers, automatic textile machinery, modern construction
equipment, modern agricultural machines and many other modern tools and
equipment can be considered as the application of labour saving techniques
in the production process. To the extent to which the capital used per unit of
labour is increased, this can be viewed as an indication of introduction of
technological progress in the production process, under certain circum-
stances. From now on, we define the capital-labour ratio as ‘capital intensity’.
Capital intensity provides us with an indication about the quantity of capital
required per unit of labour in the production process and this is a very im-
portant element in planning.

A.1. Direct and Total Capital Coefficients

The direct capital coefficient for a production sector is estimated by di-
viding the value of fixed capital directly used in the sector by the value of its
gross production. In this way the capital-output ratio shows the quantity of
capital directly used per unit of gross production of the sector. The value of
gross production of a sector consists of the value of the intermediate inputs
purchased by the sector from other sectors of the economy plus the value
added—that is, the remuneration of the classical factors of production
(labour, capital, etc.).

The direct capital coefficient of a sector, however, does not include the
quantities of capital that were used in the production of the intermediate in-
puts purchased by the sector in question. If we add the capital used in the
production of the intermediate inputs to the capital directly used per unit of
output of a sector, we get the total capital which was used (directly and in-
directly) in the production of a unit of final product (i.e. consumption, in-
vestment, exports).

The total capital coefficient, also called the capital multiplier, shows the
value of capital that directly and indirectly is used per unit of the final prod-
uct of a sector. If from the total capital coefficient we substract the direct cap-
ital coefficient we get the indirect capital coefficient (or the indirect capital
multiplier). For the estimation of the total capital coefficients we use the clas-
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sical input-output model.1

Let the following symbols:

n = number of production sectors of the economy.

X = column vector (nx1) with elements the levels of gross production of the
n production sectors of the economy.

(1) 

is a square matrix (nxn), called matrix of technological coefficients or Leontief
matrix or matrix of the direct input-output coefficients, with elements the di-
rect input-output coefficients αij.

F = column vector (nx1) with elements the final product of each sector.

Given the vector F the general solution to the input-output model is

Χ = (Ι–Α)-1F (2) 

Where

(Ι–Α)-1= (3) 

is the inverse matrix of (Ι–Α), also called matrix of interdependencies, and the
coefficient rij are called total coefficients of interdependence. The coefficients
rij show the direct and indirect effects on the production of the sectors which
are caused by the unit changes in the final demands of the sectors.
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cj = direct capital coefficient of sector j.

Cj = capital stock of sector j.

Χj = gross production of sector j.

The direct capital coefficient of sector j is given by the relation

(4) 

For the n production sectors the direct capital coefficients are given in the
row vector

(5) 

The total capital coefficient of a sector shows the effect on the total cap-
ital of the economy caused by a unit change in the final product of the sec-
tor in question and is estimated as follows:

(6) 

where:

CΠj = total capital coefficient of sector j.

kij = typical element of matrix Κ.

Matrix Κ is estimated as follows:

(7)

where

(9)

is a diagonal matrix with diagonal elements the direct capital coefficients.

       



Let us now examine the meaning of the elements of matrix Κ. The ele-
ments of a column of matrix Κ show the direct and indirect effects on the
capital of the sectors of the economy caused by a unit change of the final
product of the sector corresponding to the column in question. For example,
k11 shows the direct and indirect effects on the capital of sector 1 caused by
a unit change in the final product of sector 1; k21 shows the direct and indi-
rect effects on the capital of sector 2 caused also by the unit change in the
final product of sector 1, and so on for the other sectors.

In order to make comparisons among sectors, however, a procedure of
standardization or adjustment of the total capital coefficients is followed: in
making the adjustment a comparison is performed between the average total
capital coefficient of the sector and the general average total capital coeffi-
cient of all the sectors of the economy. The standardized total capital coeffi-
cient of a sector is estimated according to the following formula:

(10)

where

UCΠj = the standardized total fixed capital coefficient of sector j.

kij= typical element of matrix Κ.
In this way, the standardized total capital coefficient measures the aver-

age effect on the fixed capital of a sector of the economy caused by a unit
change in the final product of the sector, in comparison with the general av-
erage effect on the capital of any sector due to a unit change in the final prod-
uct of all sectors of the economy. When UCΠj >1 this implies that a unit
change in the final product of sector j will cause average effects on the fixed
capital of the economy greater than the average effects of all the sectors. The
opposite is true when UCΠj <1.

A.2. Direct and Total Capital Intensity 

The direct capital intensity (or capital-labour ratio) of a sector is estimated
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by dividing the total employed fixed capital stock of a sector by the total em-
ployed labour. In this way the direct capital intensity coefficient of a sector
shows the units of capital stock combined with a unit of labour. In order to es-
timate the total capital intensity of a sector the capital intensities of the in-
termediate inputs into the sector must also be taken into account. 

Let

clj = the direct capital intensity coefficient of sector j.

Lj = total employment of the sector.
The direct capital intensity coefficient is given by the relation 

(11)

For the n production sectors the direct capital intensity coefficients are
given by the row vector

(12)

The total capital intensity coefficients are estimated in a way analogous to
that of the total capital coefficients.

Specifically:

(13) 

where KLΠj = total capital intensity coefficient.

klij = typical element of matrix ΚL which is estimated as follows:

(14)

where
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(15)

is a diagonal matrix with diagonal elements the direct capital intensity coef-
ficients and off-diagonal elements zero.

Let us now examine the meaning of the elements of matrix ΚL. The ele-
ments of a column of matrix ΚL show the direct and indirect effects on the
capital intensity of the sectors providing intermediate inputs to the sector
corresponding to the column and are caused by a unit change of the final
product of the sector. In this way the sum of the elements of a column of ma-
trix ΚL shows the total capital intensity of the sector corresponding to the
column.

The standardization of the total capital intensity coefficients is realized in
a way analogous to that used in the case of standardization of the total cap-
ital-output ratios. Specifically:

(16)

where

UKLj = the standardized total capital intensity coefficient of sector j.

klij = typical element of matrix KL.

B Empirical Analysis 

On the basis of the previous theoretical analysis we proceed to the em-
pirical investigation of the sectoral capital coefficients and the capital inten-
sity coefficients of the Greek economy. The statistical data used are the official
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SECTORAL CAPITAL�OUTPUT RATIOS AND CAPITAL INTENSITY IN THE GREEK ECONOMY 465

data of the National Statistical Service of Greece and refer to:
– Two input-output tables of the economy for the years 2000 and 2005 (see

Annex).
– Time series data of fixed capital stock by sectors. More specifically, the cal-

culation of capital by industry complies with the European System of Ac-
counts ESA 95 and the OECD Manual for Measuring Capital Stocks2 using
the Perpetual Inventory Method. The data used for the foresaid calcula-
tions are the official data deriving from the National Accounts Division of
ELSTA, in order to guarantee exhaustiveness and consistency of the time se-
ries (in level and percentage change) with the basic macroeconomic data
that compose the National Accounts of Greece.

– Number of employed persons by sectors(www.statistics.gr)

B.1. Sectoral Capital Coefficients

In Table 1 are shown the following sectoral capital coefficients:
Column 1: Direct capital coefficients [see equation (4)]
Column 2: Total capital coefficients [see equation (6)]
Column 3: Percentages of the indirect on the total capital coefficients
Column 4: Standardized total capital coefficients [see equation (10)]
Column 5: Ranking numbers of the capital coefficients.

1. Direct Capital Coefficients

The direct capital coefficient shows, as it was said earlier, the monetary
value of the fixed capital stock which is used for the production of a unit of
gross output. On the basis of column 1 the following observations are ap-
propriate: 

On a national economy level, the direct general capital coefficient for 2005
was 3.55, which means that in order to produce a €1 of gross output the fixed
capital stock used was €3.55. 

The direct capital coefficients for the various sectors of the national econ-
omy show on the one hand significant divergences from this general coeffi-
cient and on the other hand important differences between each other.
Specifically:
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The highest direct capital coefficient is noticed in ‘Real estate, rents and
business activities’ (sector 11) and is 17.82 units of capital per unit of gross
production. 

In two sectors, 5 and 12, the direct capital coefficients are 1.6 and 1.8
times higher than the general capital coefficient of the national economy,
while at the same time the capital coefficients for 12 sectors are lower than
the general capital coefficient of the economy. Sector 16, which is private
households, neither purchases intermediate inputs from other sectors nor
does it use fixed capital. As was noted earlier, the inverse of the capital coef-
ficient measures the productivity of capital. As a consequence of this fact,
the sectors with relatively higher direct capital coefficients have respectively
lower productivity of the capital they use.

2. Total Capital Coefficients

The total capital coefficient for a sector shows the value of capital used not
only directly by the sector but also the values of capital of all the sectors pro-
viding intermediate inputs to the sector, as a result of a unit change in the
final product of the sector, under examination. On the basis of column 2 of
Table 1 the following comments may be made: 

For the national economy as a whole, the total capital coefficient is iden-
tical with the direct capital coefficient, while the sectoral total capital coeffi-
cients are higher than the corresponding direct capital coefficients. The
difference between the total and the direct capital coefficient of a sector con-
stitutes the indirect use of capital due to a unit change in the final product of
the sector in question. In column 3 of Table 1 is presented for each sector the
percentage of the indirect on the total capital coefficient. On the basis of col-
umn 3 we notice the following:
– There are significant differences between the percentages of indirect on

the total capital coefficients. These percentages range from 10–93% of the
corresponding total capital coefficients. Specifically, the construction sec-
tor (6), which has the lowest direct capital coefficient, is the sector with
the highest indirect capital coefficient, being 93% of the total coefficient.
At the other end, the sector ‘Real estate, rents, business activities’ (11)
shows the lowest indirect capital coefficient which is 10.5% of the respec-
tive total coefficient. Of the above two sectors, the construction sector is
interconnected heavily with a large number of sectors through its inter-
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mediate inputs while the interconnections of sector 11 are much smaller.
– The manufacturing sector (4) and the sector of intermediate financial insti-

tutions (10), with also large intersectoral connections through their inter-
mediate inputs, present high percentages of indirect on their total capital
coefficients, 83% and 84% respectively.

3. Standardized Total Capital Coefficients 

In column 4 of Table 1 are presented the standardized total capital coef-
ficients and in column 5 the ranking numbers of these coefficients. As noted
earlier, when the standardized coefficient for a sector is greater than unity
the implication is that a unit change in the final product of the sector will
cause an average effect on the fixed capital of the economy higher than the
average effect of a unit change of the final product of all the sectors of the
economy. The opposite is true when the standardized coefficient is smaller
than unity.

B2. Sectoral Coefficients of Capital Intensity 

Table 2 presents the following capital intensity coefficients: 
Column 1: Direct capital intensity coefficients [see equation (11)]
Column 2: Total capital intensity coefficients [see equation (13)]
Column 3: Percentages of indirect on the total capital intensity coefficients
Column 4: Standardized total capital intensity coefficients
Column 5: Ranking numbers of the standardized capital intensity coeffi-

cients[see equation (16)].

1. Direct Fixed Capital Intensity Coefficients 

The direct capital intensity coefficient of a sector shows the value of cap-
ital used per unit of labour employed during the production process. On the
basis of column 1 of Table 2 (below) the following comments may be made: 

For the national economy as a whole the value of capital per employed
person in 2005 was €240 thousand. However, the sectoral coefficients of cap-
ital intensity diverge significantly from this national average.
– The sectors of ‘electricity, gas and water’ (5) and of ‘real estate, rents and

business activities’ (11) show direct capital intensity 6.2 and 9.3 times higher
than the national average, respectively.

– Regarding the other sectors, their direct capital intensity is lower than the
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national average, with the exception of the ‘public administration’ sector
(12), for which the respective coefficient is 1.4 times higher than the na-
tional average. 

2. Total Fixed Capital Intensity Coefficients

The total capital intensity coefficient for a sector includes not only the di-
rect capital intensity we referred to above but the capital intensities of the
sectors providing intermediate inputs as well. The difference between the
total and the direct capital intensity coefficient constitutes the indirect capi-
tal intensity coefficient.

From column 2 of Table 2 we see that the total capital intensity coefficients
are higher than the direct coefficients for all the sectors of the economy. For
the economy as a whole the direct and the total capital coefficients are iden-
tical at the level of €240 thousand. For four sectors (1, 2, 13, 14) the total co-
efficients are lower and for the remaining sectors, except private households,
are higher than the national coefficient. The highest total capital intensity co-
efficients are noticed in ‘real estate, rents and business activities’ with coeffi-
cient €2,490 thousand of capital per employed person and ‘electricity, gas and
water’ with €1,810 thousand of capital per employed person.

In column 3 of Table 2 are presented the percentages of indirect capital in-
tensities on the total capital intensities. The main comments that can be made
for these percentages are the following: 
– The indirect capital intensity as a percentage of the total ranges from 10–

93% in the sectors of the economy. 
– Sectors 5 and 11 with the higher direct coefficients show the lowest per-

centages which are 17.6% and 10.5% respectively. On the other hand, sec-
tors 6 and 7 with the lowest direct coefficients have the highest percentages
of indirect capital intensities, 95% and 90% respectively.

– High percentages (above 80%) of indirect intensities on total intensities are
also observed in sectors 4, 10 and 14. 

3. Standardized Capital Intensity Coefficients 

In column 4 of Table 2 are presented the standardized total capital inten-
sity coefficients and in column 5 the ranking numbers of these coefficients.
When the standardized coefficient for a sector is greater than unity the unit
change in the final product of the sector will cause an average effect on the
capital intensity of the economy greater than the average effects of all the
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sectors. The opposite is the case when the standardized coefficient is smaller
than unity.

From column 4 of Table 2 we can see that for the sectors ‘real estate, rents
and business activities’ (11) and ‘electricity, gas and water’ (5) the standard-
ized coefficients are 4,3 and 3,1 times higher than unity, respectively. For the
sector of education the coefficient is practically unity, while for the remain-
ing sectors the coefficient is below unity, ranging from 0.17 (sector 14) to 0.94
(sector 4). 

B3. Intertemporal Changes of the Direct Coefficients 

a. Changes of the Direct Capital Coefficients

For the national economy as a whole the capital coefficient between 2000
and 2005 shows a decrease of more than 10%. Specifically, the coefficient
declined from €3.90 in 2000 to € 3.55 in 2005. This reduction means that for
a unit of gross production in 2005 smaller quantities of capital were required
in comparison with 2000. Alternatively, it can be said that the productivity of
capital in the economy increased between 2000 and 2005.

With regard to the changes of the direct sectoral coefficients we notice
significant divergences, both positive and negative, from the change in the
national economy. Specifically, we may underline the following sectoral
changes in the direct coefficients:
– In five sectors (1, 2, 10, 13, 15) the direct capital coefficients increased be-

tween 2000 and 2005 with the highest increase in the agricultural sector
(1), at 18%.

– In sector 14 there was no change and in the remaining sectors there were
negative changes. The greatest negative change took place in mining and
quarrying and was 60.4%. Considerable negative changes, around 28%,
were observed in the sectors of electricity etc. (5) and in construction (6).

Generally, it can be said that the productivity of capital declined in the
subsectors of the primary sector (1 and 2), increased in all the subsectors of
the secondary sector (3, 4, 5, 6), while the subsectors of the tertiary sector
show both positive and negative changes.

b. Changes in the Direct Capital Intensity Coefficients

From Table 3 we can observe that for the national economy the capital-
labour ratio increased by 7.5% between 2000 and 2005. From this national av-
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erage, both negative and positive divergences are noticed for the capital-out-
put ratios of the various sectors. Among the 15 sectors for which the direct
capital intensity coefficients were estimated, 12 sectors show an increase and
three a decrease.

The increase in capital intensity implies the substitution of labour by cap-
ital and the decrease the opposite. The greatest percentage decrease of cap-
ital intensity between 2000 and 2005 occurred in the sector of ‘real estate
etc.’ (11) and was 23.3%.

There were 12 sectors with an increase in their capital intensity coeffi-
cients. In three sectors (15, 10, 2) the increase is more than 50%; in four (1,
14, 5, 10) the increase ranged from 28% to 45%; in three (4, 6, 13) the in-
crease is around 10% and in two others (3 and 7) the increases are 0.8% and
4.2% respectively.

3 Conclusions

The main conclusions that can be drawn from the sectoral analysis of cap-
ital coefficients and capital intensity coefficients are summarized as follows:
� The sectoral direct capital coefficients show significant variation between

themselves as well as divergence from the national capital coefficient. The
longer the life of fixed capital, the higher the capital-output ratio. In some
sectors of the economy the proportion of long duration capital goods of
their total fixed capital stock is larger relative to the short duration ones.
Such ‘long-duration’ sectors in the Greek economy are electricity, gas,
water, public administration etc. (roads, ports, public buildings etc.) and
real estate etc. (mainly houses). The output produced by these sectors is
spread over a long period of time and the result is a relatively high capital-
output ratio at a given time. A part of the high capital-output ratios in these
sectors may also be attributed to the lack of modern technology in pro-
duction, inadequate maintenance service of the capital equipment and
other factors.

� The total capital coefficients (or capital multipliers)—which include not only
the direct use of capital but also indirect use through the intersectoral trans-
actions for intermediated inputs—are greater than the direct coefficients.
The indirect use of capital as percentage of the total use ranges from 10–
90% in the various sectors for the production of their final products.

SECTORAL CAPITAL�OUTPUT RATIOS AND CAPITAL INTENSITY IN THE GREEK ECONOMY 473

       



� The direct capital intensity of the sectors of the economy shows significant
variation among them. Great differences among the various sectors are
also noticed for indirect capital intensity as a percentage of the total cap-
ital intensity, in the production of the final products.

� Over the period 2000–05, the capital coefficient for the national economy
fell as a result of negative and positive changes in the sectoral coefficients
while the capital intensity increased as a result of the positive changes, for
the great majority of sectors. In a number of sectors such as Agriculture (1),
Fishing (2), Electricity etc. (5), Transportation etc. (9), Health and Social
Services (14), other Social Services (15) the substitution of labour for cap-
ital was remarkable between 2000 and 2005 since the percentage increase
in fixed capital per unit of labour ranged from over 30% (sector 5) to 61%
(sector 15). In other words the production of these sectors became more
capital-intensive relative to the other sectors. The only sector with a sig-
nificant reduction in capital per unit of labour (23%) was real estate etc.
(11).
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ANNEX

NACE
Code

Gross value of
production € mil.

Employed persons Fixed capital stock
€ mil.

Deflators of gross production
and of fixed capital

2000 2005 2000 2005 2000 2005 2005=1,00

A 11349 12260 693748 539081 29052 37068 1.14

B 840 1047 28692 24028 1703 2237 1.01

C 1107 1437 14100 13353 6318 3255 0.54

D 43371 55074 492098 504651 35233 41722 1.05

E 4204 7125 34187 26889 33488 40149 1.14

F 21403 28946 300095 361679 7710 7410 0.71

G 26642 43677 805522 947756 24848 33571 1.09

H 15945 20273 265272 290264 23957 28289 1.12

I 17463 29735 289646 250130 35624 52495 1.12

J 9410 11918 107661 103489 4508 5930 1.06

K 26305 36031 201051 288283 512332 642063 1.14

L 16609 21037 363060 397427 99274 136428 1.14

M 6694 10659 248951 303690 12139 16186 1.11

N 6328 10896 177432 213167 4932 8499 1.05

O 7641 11378 156940 182826 12296 19240 0.83

P 751 1316 766560 99318 0 0 –

A to P 216062 302810 4255114 4546031 843415 1074542 1.12

Statistical Data

Source: National Statistical Service of Greece.
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Sotiris K. Papaioannou
Centre of Planning and Economic Research 

Sophia P. Dimelis
Athens University of Economics and Business

Abstract

This paper examines the impact of ICT, as well as the presence of ICT
spillovers, on productivity growth of Greek industries. An extended Cobb Dou-
glas production function is estimated using industrial data from two-digit in-
dustries. We examine two different time periods: the period of the late 1990s
and the period 2001-2008. There has been a significant increase in the pro-
ductivity impact of ICT, which was highly positive during the period 2001-2008,
as opposed to an insignificant impact during the 1990s. The effect of lagged
ICT is also significantly positive and larger in size than the impact of current
ICT investment. When focusing on the service sector, the results indicate an
even stronger effect of ICT on productivity growth. With respect to ICT
spillover effects, we found a negative, though small in size, impact on pro-
ductivity growth, probably due to high adoption costs.

1 Introduction

The modern economic literature has placed technological progress at the
heart of the growth process (Grossman and Helpman 1991). Historical and
theoretical evidence suggest that general purpose technologies (GPTs), like
the steam engine, electricity and Information and Communication Technology
(ICT), play a catalytic role in the process of economic growth (David 1990).

       



1 In Greece and according to published OECD figures, investment in ICT, as a percentage of
gross fixed capital formation, increased significantly from 4.5%, in the late 1980s, to more
than 10% during the 2000s. 
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ICT is a core element of the knowledge based society. The GPT nature of ICT
(Bresnahan and Trajtenberg 1995) stresses its importance for productivity,
both within the same industry or firm and across different industries or firms. 

The wide diffusion of ICT investment has triggered discussions about its
potential effects on output and productivity growth.1 It seems that differ-
ences in the speed of ICT adoption have played a critical role in the produc-
tivity gap in favour of the US, as opposed to the EU (Jorgenson and Stiroh
2000, Van Ark et al. 2003). Although the existing literature has shown that
the direct productivity impact of ICT has been sizeable during the second half
of the 1990s in several developed countries (Daveri 2002), the existing liter-
ature has neglected the indirect impact arising from ICT spillovers. The main
focus of this paper is to assess the direct, as well as the indirect, impact of ICT
on labour productivity growth across Greek industries. We will also examine
for possible differences in ICT effects between ICT intensive industries (which
make heavy use of ICT) and the remaining ones. 

The present study contributes to the relevant literature by focusing on
the existence of ICT spillover effects in a small peripheral economy like
Greece. Although theoretically recognized, the issue of ICT spillovers has not
been adequately investigated in the empirical literature (Stiroh 2002). Study-
ing the above effects for Greece makes it an interesting application for policy
purposes as well, since the Greek economy experiences severe failures in
adopting in a consistent and timely manner EU policy related to the Infor-
mation Society. This study differentiates  itself from other relevant studies on
the Greek economy by adopting an econometric framework to explore the
impact of ICT, instead of the most often used methodology of growth ac-
counting (e.g. Antonopoulos and Sakellaris 2009). The findings of this study
could be useful, given the fact that Greece has been credited with about €20
billion additional EU funds to implement the National Strategic Reference
Framework for 2007–2013. That includes the strengthening of the telecom-
munications infrastructure, promoting entrepreneurship, investing in human
capital, improving the efficiency of public administration and promoting dig-
ital convergence.

       



Our results, based on data from two-digit industries, indicate that there has
been a significant increase in the productivity impact of ICT which was highly
positive and significant during the period 2001–2008, as opposed to an in-
significant impact during the 1990s. We have also found significant effects of
lagged ICT for the period 2001–2008. A particular emphasis is placed on the in-
dustries of the service sector, for which an even stronger effect of ICT is esti-
mated. With respect to ICT spillover effects, we have found a negative, though
small, impact on productivity growth, probably due to high adoption costs.

The paper proceeds as follows. In section 2, the theoretical role and em-
pirical impact of ICT on economic growth is discussed; section 3 provides the
econometric model, while section 4 describes the data and variables used in
the empirical analysis. Section 5 presents the regression results, while sec-
tion 6 concludes.

2 Theoretical and Empirical Literature

The idea that technology acquired by a firm or an industry can spill over
and affect the productivity of another firm or industry was first introduced by
Arrow (1962). The recently developed endogenous growth models have
stressed the importance of technology spillovers in generating growth (Romer
1986, Grossman and Helpman 1991). Regarding the case of ICT investment,
the improved communications among firms and the network nature of ICT
(increasing value as the number of users grows) imply that ICT investment
might improve the productivity of the others and lead to increased growth. 

ICT seems to have changed the methods of production, with a consider-
able decrease in communication and transaction costs and a wide applica-
bility in several sectors of the economy. It has been characterized as a GPT
(Bresnahan and Trajtenberg 1995) which presents characteristics like tech-
nological dynamism and innovational complementarities that lead to further
investment in new products and methods of production and new ways of pro-
ducing and organizing work. ICT investments are also expected to lead to
lower costs and productivity gains. However, such effects are likely to be de-
layed until the economies have implemented the necessary complementary
investments and have reorganized the production activity (Brynjolfsson and
Hitt 2000). At the initial stage of implementing ICT, productivity and GDP
growth are likely to present negative growth rates (Bresnahan and Trajten-
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berg 1995).  This is consistent with the empirical evidence of Basu et al. (2003)
which showed that, initially, ICT investments were negatively correlated with
output and that they were significantly associated with TFP growth only after
a lag period of 5 to 15 years. For ICT spillover effects, the lag period may be
longer (Rincon and Vecchi 2004). 

As already noted above, a spillover effect occurs when a technology ac-
quired by a firm or industry is able to affect the productivity growth of an-
other firm or industry. From this definition of spillovers, one can assume that
this is a kind of social return, without paying for the initial cost. Such spillover
effects are related to the efficiency of transactions among firms, the transfer
of knowledge between firms and industries and reduction of administrative
and production costs. Common examples include the electronic transfer of
payments, internet based markets, automated inventory management and
increased product quality. 

Earlier studies estimated econometrically the impact of ICT investments
on TFP growth. The results of these studies were significant in the case of
four-digit U.S. manufacturing industries (Griliches and Siegel 1991) but not
significant for the whole sample of U.S. industries (Stiroh 2002), nor in the
G7 group (Schreyer 2000).

In studies employing spillover variables, Madden and Savage (2000) ex-
amined the role that R&D spillovers can play in the productivity of OECD and
Asian economies, showing that the benefits of R&D spillovers arise through
trade and, in particular, through trade in information technology equipment.  

Mun and Nadiri (2002) used inter industry data from input-output tables
to examine the impact of ICT externalities on the performance of U.S. private
sector industries over the period 1984–2000. Their results suggest consider-
able effects of ICT externalities on TFP growth. Van Leeuwen and van der Wiel
(2003), using firm level data, analyzed the impact of ICT spillovers on TFP of
the service sector in the Netherlands. Their results show that when account-
ing for ICT spillovers, the estimated elasticity of own ICT capital is reduced.
This evidence suggests that ICT spillovers can be an important source of pro-
ductivity growth in ICT using industries.

Rincon and Vecchi (2004) used firm level data for the US and for several
European countries in order to analyze the impact of ICT spillovers on pro-
ductivity. After having used different versions of inter and intra industry
spillovers, they showed that the ICT spillover effects are present in the US in
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both the short as well as the long run—however, the impact is larger when
long-run effects are considered. In the EU, on the other hand, short-run ef-
fects do not exist; however, in the long run, ICT spillovers significantly affected
productivity growth. 

Regarding the Greek economy, Terrovitis (2005), as well as Antonopoulos
and Sakellaris (2009), used a neoclassical growth accounting framework to
analyze the contribution of ICT on the productivity growth of Greece. They
found that the contribution of ICT increased over the period 1996–2003. Fur-
thermore, Arvanitis and Loukis (2009) used an econometric framework to as-
sess the productivity impact of ICT at the firm level. They ured a sample of 300
Greek firms and demonstrated a positive and significant effect of ICT for the
period 2003–2005. 

3 Econometric Framework

Following common practice in the empirical ICT literature (Berndt and
Morisson 1995; Gera et al. 1999), we will assume the following augmented
Cobb Douglas production function, in order to capture the direct ICT or
spillover ICT effects on labour productivity growth among industries:

(1)

The above equation relates value added of each industry i at time t (Yit)
to its labour input (Lit), non-ICT capital (Kit), ICT capital (ICTit) and ICT spillover
effects (SICTit). Furthermore, A is the level of technological progress, t is a
time trend and λ is a parameter which indicates the rate of technical change.
The coefficients of α1 to α3 denote the value added elasticities with respect
to labour, non-ICT capital and ICT capital. 

As mentioned above, ICT is considered as a special type of knowledge and
technology capital, and, thus, its impact cannot be bounded within countries,
industries or firms. To test for the existence of spillover effects, arising from
technological progress existing in other industries, an additional variable is con-
sidered in equation (1) which proxies for ICT (SICT) spillovers among industries. 

We approximate the ICT spillover variable for industry i as the weighted
sum of ICT investment across all industries, with the weights being the per-
centage share of goods and services (inp) that industry i purchases from other
industries:    

       



2 The output elasticity of non-ICT capital (α2), for example, is equal to .
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(2)

Consequently, the coefficient α4 in equation (1) represents the value
added elasticity with respect to ICT capital embodied in imported goods and
services. In this way, a channel through which an industry might grow is the
use of equipment, services or intermediate goods being manufactured in
other industries with a high ICT intensity. After taking logarithms of equation
(1), the following log linear relationship arises between value added per
worker and the various types of inputs described above:

lnYit= lnA + λt+a1(lnLit)+a2(lnKit)+a3(lnICTit)+ a4(lnSICTit) (3)

By taking the first order derivatives with respect to time, we obtain the fol-
lowing growth equation:

(4)

After subtracting the growth rate of labour from both sides of equation
(4), using the definition for the value-added elasticity2 and adding an error
term, the following regression equation is obtained:

(5)

where is output per worker growth, a measure of labour productivity

growth of industry i at time t. The variables , are investments in non-

ICT capital and ICT capital, respectively, as a share of value added, while

       



3 See Table 1 for a definition and sources of variables.
4 Since the use of investment in a particular year does not reflect accurately the change in
capital, we preferred to use instead the moving average of investment for the last three
years.

represents ICT spillovers as a share of value added. The coefficient β1 is the value

added elasticity of labour (a1) minus 1, while the parameters β2 to β4 are the

rates of return to the various types of investments and the spillover variable.

4 Data

4.1 Variables

The empirical analysis is based on data from thirty industries (for the years
1995 and 1999) and from forty industries for the period 2001–2008, all at the
two-digit level. The sample of our observations does not include non-market
industries, since problems in the measurement of output still constitute an
issue of major concern (Van Ark et al. 2003).
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Variable name Definition Source
Y Value Added per Worker Growth OECD STAN Industrial Database
L Employment Growth (in persons employed) OECD STAN Industrial Database

K
Gross Fixed Capital Formation 
(as a share of Value Added)

OECD STAN Industrial Database

ICT ICT Input (as a share of Value Added) Eurostat Use Matrixes
SICT Spillovers of ICT (as a share of Value Added) Eurostat Use Matrixes

Table 1: List of Variables

The data for value added, labour (expressed as full time equivalent em-
ployees) and gross investment are obtained from the OECD STAN Industrial
Database (2006a)3 and are expressed in constant 2000 prices.4 Since ICT in-
vestment data are not available from OECD databases, we will follow the par-
adigm of Gera et al. (1999) and proxy ICT investment for each industry as the
sum of inflows coming from the following industries: 
• Office, Accounting and Computing Machinery, 
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• Radio, Television and Communication Equipment  
• Computer and Related Activities

The data for inflows in each industry are provided: a) from OECD Input-
Output Tables (2006b) for the years 1995 and 1999, and b) from Eurostat Use
Matrices for the period 2001–2008. We should note at this point that the ob-
tained series for ICT investment is subtracted from the series of total invest-
ment in order to obtain two different forms of ICT and non-ICT investment. 

4.2 Trends

Table 2 presents labour productivity growth in each industry for 1995 as
well as the periods 2001–2004 and 2005–2008. A quite heterogeneous pat-
tern prevails among Greek industries. In the period 2005–2008, the indus-
tries with the highest productivity growth were ‘Coke, refined petroleum
products and nuclear fuel’, ‘Air transport’ and ‘Financial intermediation’, while
the lowest productivity industries were ‘Recycling’ and ‘Manufacturing’. Fur-
thermore, we can see that the three ICT industries, as defined above (Office,
Accounting and Computing Machinery, Radio, Television and Communication
Equipment and Computer and Related Activities), did not witness any im-
portant increase in their labour productivity.

It is worth mentioning that the high productivity growth witnessed in the
U.S. during the 1990s was heavily based on the rapid increase of productiv-
ity growth in ICT producing industries (Jorgenson and Stiroh 2000). However,
the ICT sector in Greece is characterised by a very small number of large firms
and a vast majority of small and very small enterprises. In addition, the Greek
ICT sector is not competitive enough, as it suffers from complex relationships
with other productive entities and the public sector and follows the delays
and anomalies of the Greek economy and public sector. 

Industry 1995
Average

2001-2004
Average

2005-2008

Mining of metal ores -6.46 -4.19 

Other mining and quarrying -1.77 1.33 

Food products and beverages 3.60 1.94 2.76 

Tobacco products -10.90 20.91 4.62 

Textiles 3.22 3.55 -5.43 

Table 2: Labour Productivity Growth % (in value added terms)
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Industry 1995
Average

2001-2004
Average

2005-2008

Wearing apparel, dressing and dyeing of fur 4.21 -16.15 -3.31 

Leather, leather products and footwear 0.23 2.30 7.02 

Wood and products of wood and cork -6.98 -12.75 -5.08 

Pulp, paper and paper products -8.52 -10.83 -0.01 

Printing and publishing 6.73 4.39 6.56 

Coke, refined petroleum products and nuclear fuel 8.83 10.61 17.07 

Rubber and plastics products 7.59 5.63 2.55 

Other non-metallic mineral products 9.48 -3.56 -4.77 

Fabricated metal products, except machinery and equipment 9.81 7.56 2.88 

Machinery and equipment, n.e.c. 9.88 2.47 2.79 

Office, accounting and computing machinery -16.65 -15.74 -16.21 

Electrical machinery and apparatus, n.e.c. -4.56 7.21 -14.36 

Radio, television and communication equipment -3.22 -29.16 -0.86 

Medical, precision and optical instruments 8.03 26.00 8.84 

Motor vehicles, trailers and semi-trailers 13.86 15.16 -13.23 

Manufacturing n.e.c. 2.85 -18.96 -33.61 

Recycling 11.26 15.10 -77.96 

Electricity, gas, steam and hot water supply -2.96 0.99 -4.59 

Collection, purification and distribution of water -18.13 13.06 -0.72 

Construction 1.02 2.67 -9.66 

Retail trade excl. motor vehicles - repair of household goods 7.53 12.80 -2.66 

Hotels and restaurants 3.41 8.68 2.63 

Land transport - transport via pipelines -2.99 -3.39 2.22 

Water transport 0.95 49.01 6.14 

Air transport 8.51 -1.76 10.86 

Supporting and auxiliary transport activities 8.93 0.39 8.48 

Post and telecommunications -19.67 7.94 0.52 

Financial intermediation, except insurance and pension funding 14.96 -4.18 10.48 

Activities auxiliary to financial intermediation 14.69 -23.63 -5.79 

Real estate activities -8.14 -4.10 -1.30 

Renting of machinery and equipment 25.83 -16.36 1.74 

Computer and related activities 44.67 48.85 -5.79 

Research and development 0.28 14.09 2.29 

Other business activities 3.25 -3.72 -2.50 

Table 2 (continued)

       



Regarding ICT investment (Table 3) in each industry, we can see that the
level of ICT investment (approximated by inflows from the three ICT industries
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Industry 1995
Average

2000-2004
Average

2005-2008

Food products, beverages and tobacco 0.01 0.38 0.20

Textiles, textile products, leather and footwear 0.01 0.45 0.41

Wood and products of wood and cork 0.00 0.40 0.49

Pulp, paper, paper products, printing and publishing 0.01 0.71 0.56

Coke, refined petroleum products and nuclear fuel 0.10 0.65 0.11

Rubber & plastics products 0.08 0.37 0.30

Other non-metallic mineral products 0.01 0.88 1.10

Fabricated metal products, except machinery & equipment 0.06 0.83 0.90

Machinery & equipment, nec 0.23 2.01 1.28

Office, accounting & computing machinery 1.65 45.18 16.10

Electrical machinery & apparatus, nec 0.17 6.96 2.04

Radio, television & communication equipment 45.75 40.52 44.82

Medical, precision & optical instruments 1.41 12.38 0.31

Motor vehicles, trailers & semi-trailers 0.06 0.20 0.14

Manufacturing nec; recycling (include Furniture) 0.02 0.46 0.44

Construction 0.01 1.45 1.22

Wholesale & retail trade; Repairs 0.68 2.36 1.53

Hotels & restaurants 0.00 0.44 0.13

Land transport; transport via pipelines 0.00 1.44 1.18

Water transport 0.03 0.78 0.69

Air transport 0.70 0.53 0.24

Supporting and auxiliary transport activities; activities of travel
agencies

0.07 0.30 0.46

Post & telecommunications 0.22 4.35 4.02

Finance & insurance 0.37 1.72 1.14

Real estate activities 0.00 1.57 0.00

Renting of machinery & equipment 0.00 2.90 2.74

Computer & related activities 0.01 29.43 19.26

Research & development 0.01 6.80 1.99

Other Business Activities 0.86 3.49 5.18

Table 3: ICT Investment (as a % share of Value Added)

* The data for 1995 are taken from OECD Input Output tables, while the data for the periods 2000-2004
and 2005-2008 were  taken from the Eurostat Use Matrixes.
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5 We should note at this point that owing  to data discontinuities (OECD input-output tables
are available only for 1995 and 1999), we could not apply panel data econometric methods.

that were defined above) was very low in 1995. Nevertheless, a sharp in-
crease in ICT investment was observed in the majority of industries after
2000. The most intensive users of ICT are those that produce ICT (Office, Ac-
counting and Computing Machinery, Radio, Television and Communication
Equipment and Computer and Related Activities). From the remaining indus-
tries, the service industries of ‘Post and telecommunications’, ‘Renting of ma-
chinery and equipment’ and ‘Other business activities’ display the highest
shares of ICT investment as a share of value added. Table 4 presents a corre-
lation matrix to reassure that no serious multicollinearity problem exists be-
tween explanatory variables.

Y L K ICT SICT

Y 1.00

L -0.58 1.00

K -0.01 -0.08 1.00

ICT -0.06 0.12 -0.05 1.00

SICT -0.15 -0.05 0.60 0.33 1.00

Table 4: Correlation Table 

5 Econometric Results

Equation (5) was estimated first with OLS using two-digit industry data for
the years 1995 and 19995. Then, it was re-estimated for the period 2001–
2008 by applying panel data econometric techniques. 

The results of Table 5 (for the years 1995 and 1999) indicate that labour
productivity growth is negatively and significantly correlated with employ-
ment growth (L). There have been several recent productivity studies which
show that during the last 25 years of the twentieth century, most industrial-
ized countries have either achieved increased employment at the expense of
productivity or have improved productivity against the goal of increasing em-
ployment (see, for example, Beaudry and Collard 2002). This empirical regu-
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Table 5: OLS Regression Estimates for 1995 and 1999

Dependent Variable: Value Added per Worker Growth

Independent Variables† (1) (2) (3) (4)

C
-0.080
(-1.34) ††

-0.1062
(-1.55)

-0.181
(-1.52)

-0.077
(-1.19)

L
-1.342
(-3.77)*

-1.564
(-3.50)*

-2.212
(-2.52)*

-1.444
(-4.19)*

K
0.609
(4.09)*

0.640
(4.16)*

0.881
(3.62)*

0.408
(2.49)*

ICT
0.109
(0.15)

0.097
(0.14)

-0.088
(-0.16)

SICT
0.086
(0.83)

0.089
(1.10)

ICT (L)
0.003
(0.00)

SICT(L)
0.064
(0.43)

Dummy (Service Sector)
-0.060
(-0.70)

Dummy (Service Sector) × ICT
45.777
(5.19)*

Dummy (Service Sector) × SICT
-0.175
(-0.21)

Obs. 55 55 31 55

R2 0.30 0.30 0.27 0.59

F stat. 8.90 6.81 3.85 12.31

† See Table 1 for the definitions of variables.                       
†† t-statistics are reported in parentheses.
* Significant at the 5% level.

larity can be justified by the fact that as employment increases, the capital
input attributable to each worker is reduced and so is labour productivity
growth. Therefore, economies with high employment growth should experi-
ence a temporary decrease of labour productivity growth as the result of
lower capital deepening ratios. Regarding non-ICT investment (K), the results
are positive and significant as expected, showing that labour productivity
growth is highly affected by an increase in the ratio of non ICT investment to

       



total value added.  
The insignificant impact of ICT investment on labour productivity growth

is in line with estimates obtained in numerous studies on the U.S. and other
European economies, for the periods of the early adoption of ICT (Oliner and
Sichel 1994, Daveri 2002). With respect to ICT spillovers (SICT), the results of
column 2 in Table 5 indicate that no significant impact is exerted from ICT
capital embodied in imports from other industries. 

An implicit assumption of the literature is that ICT direct and spillover ef-
fects are a static phenomenon, so that only contemporaneous effects are al-
lowed. As Sena (2004) argues, there might be a more dynamic process
through which they are diffused in the long run. The general purpose tech-
nology nature of ICT assumes that any benefits cannot be realised in the short
run since they are likely to require a substantial period of time before their full
potential can be realised (David 1990). Thus, returns to new ICT investment,
as well as the generation of spillover effects, are likely to be delayed until
complementary investments, organisational changes and skills training have
been made in order to maximise the potential benefits of ICT (Brynjolfsson
and Hitt 2000). Equation (5) was re-estimated, replacing the ICT and the
spillover variable with their lagged values (Table 5, column 3 with variables
ICT(L) and SICT(L)). However, the results still indicate that the impact of lagged
ICT and its spillover variable are not statistically significant.  

At this point, it would be useful to account for heterogeneity among in-
dustries, especially when assessing ICT and productivity linkages. Van Ark et
al. (2003) have shown that most of the productivity benefits of ICT in the USA
and European countries have been realized inside the service sector. In the
fourth column of Table 5, a dummy (Dummy-Service Sector) was included in-
dicating whether an industry belongs to the service sector. An interaction
term was also introduced, defined as the product of the industry dummy with
the ICT (Dummy × ICT) or ICT spillover variable (Dummy × SICT), to account
for heterogeneity in ICT and ICT spillover effects between service and re-
maining industries. The results of the fourth column indicate that the ICT ef-
fect on labour productivity growth is significantly higher in the service
industries, as compared to the remaining ones. No significant difference was
observed in spillover effects between service and remaining industries. 

The results in Table 6 come from estimating equation (5) for the period
2001-2008, applying the fixed effect panel data estimator. As we can see, the
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ICT effects on labour productivity growth are highly positive and quite size-
able—indicating that a one percentage point increase in the share of ICT in-
vestment is expected to raise productivity growth by more than 30% per cent.
This result differs from the estimates obtained for the years 1995 and 1999.
We attribute this new finding to the fact that ICT investment rose sharply in
the period 2001–2008, as compared to the level of ICT investment (which
was very low) during the 1990s (see Table 3).  As stressed by Oliner and Sichel
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Table 6: Fixed Effect Regression Estimates for 2001-2008

Dependent Variable: Value Added per Worker Growth

Independent Variables† (1) (2) (3)

C
1.672
(1.00) ††

-1.383
(-0.53)

2.204
(1.15)

L
-1.093
(-13.35)*

-1.106
(-7.02)*

-1.059
(-12.81)*

K
0.069 
(2.23)*

0.042
(1.44)

0.058
(1.66)**

ICT
0.316
(2.41)*

0.153
(1.00)

SICT
-0.033
(-4.92)*

-0.030
(-3.89)*

ICT (L)
0.712
(4.63)*

SICT(L)
-0.106
(-6.95)*

Dummy (Service Sector)
-1.578
(-0.45)

Dummy (Service Sector) × ICT
0.818
(2.44)*

Dummy (Service Sector) × SICT
-0.113
(-0.69)

Obs. 316 117 276

R2 0.38 0.45 0.39

Wald stat. 196.52 92.48 204.38

† See Table 1 for the definitions of variables.
†† t-statistics are reported in parentheses.
* Significant at the 5% level.
** Significant at the 10% level.

       



(1994), a sufficient stock of ICT capital equipment is required in order for ICT
to exert a measurable contribution to labour productivity growth. Other rea-
sons for the rise of the ICT impact might be the increase in complementary
infrastructure investments as well as the availability of highly skilled labour,
the existence of which is considered as a necessary precondition for the re-
alization of positive and significant ICT returns (Bresnahan et al. 2002).  

With respect to ICT spillovers, the estimates in column 1 demonstrate a
significantly negative, though small in size, effect on labour productivity
growth. These results are in contrast to several recent studies (Mun and Nadiri
2002, Van Leeuwen and van der Wiel 2003, Rincon and Vecchi 2004) which
have shown that ICT spillovers are a significant source of productivity for the
U.S. and several European industries. However, these results should not come
as a surprise given the late adoption of ICT in the Greek economy. The nega-
tive results with respect to ICT spillovers might, also, reflect large adjustment
costs (Kiley 2000). Basu et al. (2003) have shown that productivity growth is
negatively correlated with contemporaneous ICT investments, but is posi-
tively linked with past investments. 

The lack of positive impact does not eliminate the possibility that ICT
spillover effects will arise in the long run. Furthermore, its is possible that ICT
spillover effects are not a static but rather a dynamic phenomenon, so that
any benefits will be realised in the future, after advancements in technolog-
ical capabilities and skills training have been made. Therefore, the current
widespread payoffs to ICT investments in several ‘information based’
economies, such as the USA, reflect their early start in engaging with ICT, as
opposed to slow adopters, such as Greece.

In column 2 of Table 6, equation (5) was re-estimated, replacing the ICT
and the spillover variable with their lagged values (variables ICT(L) and
SICT(L)). The effect of lagged ICT indicates a significantly higher contribution
on labour productivity growth, as compared to its contemporaneous effect.
The impact of the lagged ICT spillover variable remains significantly negative.
Furthermore, the regression results of column 3 confirm the results of Table
5 that the ICT effect on labour productivity growth is significantly higher in the
service industries, as compared to the remaining ones. 

In Table 7, equation (5) was re-estimated only for industries belonging to
the service sector. The ICT effect on labour productivity growth is positive,
statistically significant and larger in size than in the entire sample of industries.
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This is consistent with the fact that the service industries are more intensive
ICT users than the remaining industries. In particular, if we exclude the two
manufacturing industries that produce ICT (‘Office, Accounting and Comput-
ing Machinery’ and ‘Radio, Television and Communication Equipment’), the
average share of ICT investment is 2.67% of total value added in service in-
dustries, as compared to 0.64% in the remaining industries. Our results are
also in line with the estimates of Stiroh (2002) and Van Ark et al. (2003), who
estimated that productivity growth has grown faster in service industries that
make intensive use of ICT.    

Overall, the results with respect to the impact of ICT on productivity
growth are indicative of its potential benefits for the Greek economy. The es-
timates of this paper confirmed the results of previous studies (Terrovitis
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Table 7: Fixed Effect Regression Estimates – Service Sector

Dependent Variable: Value Added per Worker Growth

Independent Variables† (1) (2)

C
1.668
(0.60)††

1.972
(0.79)

L
-1.367
(-9.29)*

-1.347
(-10.43)*

K
0.036
(0.92)

0.002
(0.06)

ICT
0.862
(3.30)*

SICT
-0.080 
(-0.55)

ICT (L)
0.818
(3.61)*

SICT(L)
0.056
(0.42)

Obs. 120 105

R2 0.49 0.55

Wald stat. 112.03 126.84

† See table 1 for the definitions of variables. 
†† t-statistics are reported in parentheses.
* Significant at the 5% level.

       



2005, Antonopoulos and Sakellaris 2009, Arvanitis and Loukis 2009), having
demonstrated a significant growth contribution of ICT in the Greek economy.
However, our study adds to the relevant literature for the Greek economy in
two ways. First, we have found a significant impact of lagged ICT, which is
higher when compared to its contemporaneous effect: this evidence indi-
cates the dynamic nature of ICT effects on productivity growth. Secondly, we
have examined separately the role of ICT across the service industries and
the results indicate that its impact on productivity growth is significantly
higher when compared to the remaining industries.

6 Conclusion

This paper examined the productivity impact of ICT in Greek industries,
while emphasis was laid on the possible presence of ICT spillovers. An ex-
tended Cobb Douglas production function was estimated using two-digit in-
dustry data for the late 1990s, and for the period 2001–2008. The results
indicate that there has been a significant increase in the productivity impact
of ICT which was highly positive during the period 2001–2008, as opposed to
an insignificant impact during the 1990s. With respect to ICT spillover effects,
we found a negative, though small in size, impact on productivity growth,
probably caused by high adoption costs. We also found a significant impact
of lagged ICT, which is larger in size than the contemporaneous one. Fur-
thermore, the results indicate that the impact of ICT is much stronger in the
service industries, as compared to its impact in the remaining ones. 

The results of this study are in agreement with the evidence of the inter-
national empirical literature which indicates that after a long period of adop-
tion, investments in ICT have started to show their potential benefits for
productivity growth (Jorgenson and Stiroh 2000, Van Ark et al. 2003). This sug-
gests that policies towards the expansion of ICT investment are of essential
importance in order to boost economic growth. The Greek economy should re-
spond to a number of challenges in order to maximise all the potential bene-
fits from ICT. A high priority issue is the modernisation of the economy, which
is largely focused on traditional manufacturing and services. Furthermore,
greater emphasis should be placed on research and investment in innovation,
as well as on entrepreneurship and the strengthening of the ICT sector. 
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Abstract

This paper empirically examines the distributional implications of the con-
tinuous CAP reforms on farm income in Greece, presenting the most effective
instruments in favoring income distribution equity and evaluating them with
regard to the operational criteria of targeting. The results reveal that income
inequality has increased, farms’ degree of dependency on support is de-
creasing, and agricultural income presents a rather stable share in total farm
income over time. Disparities are linked to structural factors such as size, spe-
cialisation, and region, owing mainly to subsidies tied to output.

1 Introduction

Policy-makers intervene in agriculture aiming to achieve a wide range of
socioeconomic objectives including the improvement of farm income. The
dispersion of government support benefits across farmers essentially affects
distributional goals of maintaining an adequate standard of living for farmers
and minimising income disparities. Despite continuous reforms in agricultural
policies, concern about inequality remains very strong given both the highly
skewed income distribution and the heterogeneity among farms.1

1 A brief overview of the CAP reforms is provided in Table A1 in the Annex.

       



The early stages of the Common Agricultural Policy (CAP) in the European
Union, which intended to establish high price levels in domestic markets with
trade measures, have been criticised due to the regressive distributional ef-
fects of such policies on farm income. Market price support payments are
considered relatively ineffective in income transfer efficiency terms, allowing
a large share of government support to be directed to unintended recipients
(OECD, 1996). Transitional direct payments were proposed as a viable alter-
native to mitigate these shortcomings, whereas the range of concern has
been expanded to new issues such as the environment, sustainability and
rural development. However, government support in its various forms con-
tinued to leave agricultural income distributions within Europe more or less
unchanged. Recently, fully decoupled payments were introduced, as they are
expected to correct market outcomes according to politically determined ob-
jectives through more effective income transfers to farmers. This type of sup-
port is anticipated to minimise economic distortions and distributive leakages,
since the effects on production decisions are minimal (OECD, 2003).

Overall, changes in agricultural policy instruments from market price sup-
port to (fully) decoupled payments have undoubtedly affected farm income
and the related increase in transparency, with respect to the distribution of
government support have gradually increased the awareness of the distribu-
tional problem. This paper, therefore, aims to empirically examine the distrib-
utional implications of the continuous CAP reforms on farm income in Greece,
presenting the most effective instruments in favouring income distribution eq-
uity and evaluating them with regard to the operational criteria of targeting.

In particular, Gini coefficients and Generalized Entropy measures of in-
equality are computed to explain inequality through decomposition of the
levels of farm income inequality and changes in its components. The decom-
position will be both vertical and horizontal. Vertical decomposition into the
contributions of the various sources of farm income and subpopulations will
determine the distributional implications of government support and exam-
ine whether their magnitude depends on farm location, specialisation, and
economic size. Horizontal decomposition into inequality within and between
subpopulations will determine farm income inequality within group and be-
tween groups. The linked Lorenz curves are also presented, whereas alter-
native classes of Atkinson inequality measures are employed, each of which
includes a set of alternative indices reflecting different assumptions about
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the degree of inequality aversion. Finally, bootstrapping techniques are used
to examine the robustness of the results. Farm income is disaggregated by
income source into income from government support and net income from
market sources. The government support component relates to payments re-
ceived under various instruments of CAP schemes. The analysis covers three
sequent CAP regimes, based on the (1992) MacSharry CAP reform, the
Agenda 2000 CAP reform, and the (2003) Fischler CAP reform. Grouped, as
well as individual farm data is used in analysing farm income inequality,
whereas data is retrieved by the FADN (Farm Accountancy Data Network)
database for the years 1998, 2002, and 2006.

The paper is organised as follows. Section 2 provides a brief literature re-
view on the impact of agricultural policies on the distribution of farm income.
Section 3 describes the methodology used to measure and decompose in-
come inequality. The following section reviews the level, sources and distri-
bution of farm income in recent years, providing details of the data used.
Section 5 presents and discusses the empirical results, whereas conclusions
and policy implications are included in the final section.

2 Literature Review

Many empirical studies of economic inequality have been conducted at
the level of various groups of population. The comparability or parity of in-
come between the farm sector and the non-farm sectors has been common,
indicating that farm inequalities differ structurally from those of the rest of so-
ciety (Commins, 2004; Frawley et al., 2000; Pauw, 2007). Low income is higher
among farms than among non-farms and income distribution shows a higher
degree of inequality in farms than in non-farms, even though farms benefit
from government support (Kurashige and Hwan Cho, 2001). Farm income lags
persistently behind the income generated by the other sectors of the econ-
omy and it is characterised by its remarkable temporal and spatial variation
(Baldwin, 2005; Gardner, 1992; Hill, 1999).2

Despite the profound CAP reforms and the renewed interest in the welfare
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2 Income inequality as a problem of agriculture is primarily discussed with respect to devel-
oping countries (e.g. Kuznets, 1955; Adler, 1972; Anand, 1983; Amiel et al., 1996; Martens,
2005 and World Bank, 2005).
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aspect of the CAP, the unequal distribution of income and government support
is continuously considered an essential reason for CAP’s reduced effectiveness
(Fennel, 1997). Government support is unequally distributed among farms and
often concentrated on a small number of commodities in certain regions and
on larger farms, thereby alleviating income disparities (OECD, 2003). While im-
provements in the standard of living for farms must mainly derive from in-
creasing farm income, the income to farms from non-farming activities and the
increasing importance of part-time farming are also significant factors (Mishra
and Sandretto, 2002). Indeed, farms derive a significant share of income from
off-farm sources, mainly, from other gainful activities but also from social trans-
fers and property income. In this case, farms enjoy on average income levels
that are close to those of the rest of society (OECD, 1996).

In Ireland, the distribution of farm income appears to have altered sub-
stantially over the MacSharry CAP reform period, owing to the partial substi-
tution of market price support by direct payments. The distribution of direct
payments has actually become more unequally distributed since then (Keeney,
2000). In Scotland, the same effect is observed introducing direct payments,
and the Fischler CAP reform seems to have no effect on the given redistribu-
tion of farm income (Allanson, 2003). Moreover, Mediterranean farming is dif-
ferentiated compared to continental farming, due to the fact that smaller and
more labour intensive farms are disadvantaged in the CAP framework (Mora
and San Juan, 2004). Overall, inequality within the agricultural sector is very
strong given both the high income dispersion and the heterogeneity between
farms (Barkaoui et al., 1991; Brangeon and Jegouzo, 1992). Most studies look-
ing at the distributional effects of the CAP conclude that, in the EU, poorer
farms benefit more from government support than richer ones, but larger (and
high income) farms get more direct payments than smaller ones. As a result,
direct payments, which are linked to the acreage of farms, cannot be consid-
ered an effective instrument to ensure a fair standard of living for farms, since
such instruments do not prevent a substantial part of farmers from being
among the poorest citizens of the EU member states (Schmid et al., 2006).

In terms of the farm income in Greece, Sarris and Zografakis (1996) show
that income distribution within farms is much more skewed compared with
income distribution of non-farms and this pattern remains the same over
time. Mitrakos and Sarris (2003) further conclude that the bulk of inequality
in the Greek farm sector is due to disparities within, rather than between

       



3 The decomposition of farm income into agricultural and non-agricultural income, as well as
the decomposition of government support is applicable in the grouped data due to data
availability.
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groups, even when the farms are grouped according to various criteria, such
as place of residence, age, education, etc. Finally, Karanikolas and Zografakis
(2009) show that farm and non-farm income generate a combined stabiliza-
tion effect, mitigating the overall inequality within Greek farm households.

3 Methodology

The impact of CAP reforms on the distribution of farm income in Greece
is measured using as inequality measure, the Gini coefficient, and its decom-
position by source of income and subpopulations. The Lorenz curves based on
the estimations of the inequality measures are also presented, as well as a
family of inequality indices originating from quite different considerations.

Starting with the Lorenz curves (Lorenz, 1907), they illustrate the per-
centage of the population arranged from the poorest to the richest on the
horizontal axis and the percentage of total income (or one of its components)
earned by the population on the vertical axis. If all individuals (farms) earn the
same income, then the Lorenz curve runs diagonal, i.e. absolute equality. The
distance between the Lorenz curve and the equality line indicates the degree
of inequality of income distribution. The further the distance, the more con-
centrated the income and the more unequal the distribution.

The Gini coefficients (Gini, 1921) are a relative inequality measure. A Gini
coefficient is the ratio of the difference between the diagonal line of absolute
equality and a bended Lorenz curve to the triangular region underneath the
diagonal. This coefficient is bounded between 0 (absolute equality) and a the-
oretical maximum of 1 (absolute inequality). To highlight the role of govern-
ment support to total farm income inequality, results will be derived from a
decomposition of the Gini coefficient of farm income into three components;
namely agricultural income, non-agricultural income and government sup-
port. Apart from the two components of the market based income, govern-
ment support will relate to payments received under various CAP instruments
of direct payments (i.e. area payments); as well as rural-development pay-
ments (i.e. environmental premiums); and LFA subsidies.3
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Following Lerman and Yitzhaki (1985), the Gini coefficient for total income
inequality, G, can be represented by:

(1)

where Sk denotes the share of component k in total income, Gk is the source
Gini corresponding to the distribution of income from source k, and Rk is the
Gini correlation of income from source k with the distribution of total income.
If an income source represents a large share of total income, it may potentially
have a large impact on inequality. However, if it is equally distributed (Gk=
0), it cannot influence inequality, even if its magnitude is large. On the other
hand, if this income source is large and unequally distributed (Sk and Gk are
large), it may either increase or decrease inequality, depending on which in-
dividuals earn it at which points in the income distribution. Moreover, if this
income source is unequally distributed and flows disproportionately toward
individuals at the top of the income distribution (Rk is positive and large), its
contribution to inequality will be positive. However, if it is unequally distrib-
uted but targets poor individuals, it may have an equalising effect on the in-
come distribution, and the Gini coefficient may be lower with this income
source than without it.

Moreover, using the Gini decomposition by income source, the effect of
changes in a particular component (e.g. government support) on inequality
can be estimated, holding income from all other sources constant. Assuming
an income change from source k to be equal to eyk, where e is close to 1, then
it can be shown that the partial derivative of the Gini coefficient with respect
to a percentage change e in source k is equal to:

(2)

The percentage change in inequality resulting from a small percentage
change in income from source k is, therefore, equal to its initial share in in-
equality minus its share in total income. Consequently, if the Gini correlation
between an income source and total income, Rk, is negative or zero, an in-
crease of this source necessarily decreases inequality. If the Gini correlation
is positive, then the impact on inequality depends upon the sign of (GkRk –G).
A necessary condition for inequality to increase is that the inequality of this
source must exceed the inequality of total income; i.e. Gk>G (since Rk≤1).
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In summary, the influence of various income components upon total in-
come inequality depends on (i) how important the income source is with re-
spect to total income, Sk; (ii) how (un)equally distributed the income source
is, Gk; (iii) how the income source and the distribution of total income are
correlated, Rk; and (iv) how an increase in a particular income source will af-
fect income inequality.

A number of additional inequality measures are also computed in this
paper following Cowell (1995). These are the Generalized entropy class, Eθ,
and its prominent members; i.e. the Theil index, Τ, the Mean logarithmic de-
viation, L, and half the squared coefficient of variation, c. The general for-
mula for the Generalized entropy indices is:

(3)

where yi is the income of individual i, and y– is the mean income for n individ-
uals in the population and for θ ≠ 0,1. Different values of θ correspond to dif-
ferences in the sensitivity of the inequality index to differences in income
shares in different parts of the income distribution. The more negative θ is,
the more sensitive the index is to differences in income shares among the
poor. The more positive θ is, the more sensitive the index is to differences in
income shares among the rich.

For θ = 0, the so-called Mean log deviation can be derived, which is the av-
erage deviation between the log income shares and the log shares that would
represent perfect equality. The Theil index is given by Eθ, for θ = 1. This index
is always positive and if it is equal to zero, perfect equality prevails. More-
over, half the square of the coefficient of variation is denoted by Eθ, for θ = 2,
assuming that the coefficient of variance is the standard deviation divided by
the mean.

An additional inequality measure that is often used is the Atkinson index
given by:

(4)

where ε > 0 is an inequality aversion parameter; that is, the higher ε, the
higher the weight given to poor. The Atkinson and Generalized entropy meas-
ures are closely related. For each value of ε, there is an Eθ index with θ = 1– ε

       



4 The following stand: , , , and .

5 The within group component weights will only sum to one if θ=0 (the case of L) or if θ=1 (the
case of T).

that ranks a pair of distribution in the same way as Αε, even though they do
not have a cardinal equivalence, since the relationship between them is non-
linear:

(5)

Apart from decomposing inequality by income source, these measures
can be used to decompose inequality by subpopulations, based on farms eco-
nomic size, regions and specialisation. To analyse inequality within and be-
tween groups in the population, let there be l such groups so that every
individual belongs to one and only one group, while the proportion of the
population falling in group j be fj. Assuming that the mean income in group j
is given by yj

– , and that the share of group j in total income is gj, Eθ can be
measured as follows:4

(6)

where . The between group component of inequality is found by
assuming that everyone within a group receives that group’s mean income;
whereas the within group inequality is a weighted average of inequality in
each subpopulation, although the weights, wj, do not necessarily sum to one.5

Using equation (5), the decomposition formula for the Atkinson index, Aε,
can be also derived.

Finally, the Sen index is used, which, unlike the previous measures, is a
measure of poverty that incorporates the Gini coefficient and a headcount
poverty ratio, H. If no one lives below the threshold poverty line, the head-
count ratio is zero, as well as the Sen index. As the number of people living
below the threshold increases, the Sen index also increases, and it can be cal-
culated as:

(7)
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6 For the grouped data analysis, the average value of each population group (economic size
and region) is used.
7 The year 2006 is not included for the individual farm data analysis due to data availability.
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This is an index of the income dispersion (the Gini coefficient) among the
low income individuals. The smaller the Sen index, the better the income sit-
uation of the population.

Analysis based on these inequality measures is conducted using grouped
and individual farm data.6 In both cases, data are from the FADN database,
which is an instrument for evaluating farm income and can be used to study
the impact of CAP reforms on income distribution. It provides detailed data
on assets, socio-demographic characteristics, production and income sources,
while a nationally representative sample of farms is surveyed every year. In
this paper, the sample of individual farm data includes 4,000 farms in 1998
and 4,054 farms in 2002, while the grouped-data reflects farms for 1998, 2002
and 2006.7 Farm income is measured by the total of market revenues from
agricultural plus farm policy transfers and non-agricultural incomes (e.g. re-
ceipts of tourism, hiring out of equipment).

4 Farm Income and Government Support

Factors such as farm location, economic size and specialisation affect total
farm income. Differences in average farm income by these structural charac-
teristics are presented in Table 1. In 1998, farms located in Thessaly appear
to have the highest average income. In 2002, mean farm income in the re-
maining regions increased by more than 15%, whereas the average income in
Thessaly remained the highest for this year as well, and it is more than
€32,000. Owing to differences in farm size (stremmas of land) and in levels of
government support between commodities, there are also income dispari-
ties between farm types, although they are not as large as between farms
classified by their economic size. Farmers producing livestock have experi-
enced a large increase in their income over the examined period. Similarly, the
average income of crop producers increased by 30%. Very small farms (less
than 4 ESU) were negatively affected by the Agenda 2000, as their income
decreased slightly. The average income of larger farms though increased, and
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it appears that the higher the economic size of the farm, the larger the change
in total income. The largest farms and often the wealthiest are therefore the
main beneficiaries of the CAP reform, indicating that government support is
inequitable.

In 1998, the share of government support in total farm income was 39.4%
in Thessaly, 30% in Macedonia-Thrace and about 20% in the other regions. In
2002, this share decreased only in Macedonia-Thrace and Thessaly. In the lat-
ter, the reduction was more than 20%, although farms in this region have the
highest average income. When farms are differentiated by their economic
size, the share of government support in total farm income varies in 1998
from 20% to 37%. As expected, the highest share is found for the largest farms
(more than 40 ESU), while small farms are less dependent on support than
large ones. However, these figures are lower for the year 2002. It is only the
small and medium farms (4 to 16 ESU) that experienced a reduction in the
share of government support in their income. The highest reduction is ob-
served for the largest farms, as their share was reduced to 22%. In terms of
farms specialisation, government support was reduced for the crop produc-
ers, while the opposite effect is observed for livestock producers. As a result,
crop producers that received 2.1% higher subsidies than the average support
in 1998 ended up receiving 3.4% lower subsidies than the average in 2002. On
the other hand, livestock producers moved from -11.5% to 18.4% in the same
years. These figures indicate that a significant part of total farm income is de-
rived from the market and not from the CAP schemes.

The results from the calculation of the Sen index show that in 1998 the in-
cidence of low income is higher in Thessaly. In 2002, this phenomenon re-
mains higher in this region, despite the significant increase of farm income
that was observed. Changes in the Sen index under the two different CAP
regimes suggest that the low income situation of farms did not improve. Sim-
ilar arguments can be derived when differentiating farms according to their
economic size or specialisation. Poverty appears to have declined only among
small and very small farms. Finally, it should be noted that the Sen index in-
creased for all regions when including only government support, except for
the case of Thessaly.

Using box-plot charts, Figure 1 illustrates the median of total farm income
for the three different CAP regimes at the grouped data level. Fifty percent of
the farms receive at least the median income. The lower edge of the box cor-

       



Income Subsidies

Mean Sen’s index Mean Sen’s index

1998 2002 1998 2002 1998 2002 1998 2002

Region

Macedonia-Thrace 22,394 30,054 15,476 19,276 6,828 7,262 4,032 4,175

Epirus-Peloponnese-Ionian is-
lands

21,867 31,128 15,181 18,523 3,731 6,245 2,293 3,005

Thessaly 26,328 32,502 17,178 20,743 10,382 5,135 5,100 2,705

Central Greece-Aegean islands-
Crete

24,312 28,161 16,345 17,188 4,833 6,053 2,579 3,451

ESU

0-<4 10,542 10,402 7,714 7,401 2,156 1,824 1,374 1,196

4-<8 14,665 15,258 11,521 11,490 3,432 3,313 2,239 2,122

8-<16 21,073 24,891 16,610 19,094 5,283 5,837 3,356 3,832

16-<40 33,509 44,775 25,467 33,767 9,495 8,917 5,767 5,413

>40 62,023 92,814 45,022 62,121 23,161 20,730 13,461 8,050

Specialization

Crop 22,952 29,871 15,421 18,529 6,380 6,267 3,327 3,282

Livestock 24,591 32,144 17,814 20,389 5,529 7,679 3,525 4,811

Total 23,209 30,221 15,773 18,803 6,247 6,485 3,339 3,510

Table 1: Farm income, government support and poverty

responds to the 25th percentile and the upper edge to the 75th percentile.
Fifty percent of the population has income between these two values. In
1998, total farm income appears to have the lowest median, with 50% of
farms having an income higher than €25,077 and 25% receiving more than
€50,040. Total farm income is higher in 2002, as half of the farms obtained at
least €26,946. Relatively significant income scatter is observed under the last
CAP regime, since 50% of the farms received €39,479, but 25% of farms had
income lower than €14,670 and 25% at least €88,582. This means that, ex-
cluding extreme values, farms can have an income difference of more than
€88,455 in 2006.
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Source: Farm Accountancy Data Network (FADN).

       



Figure 1: Total farm income

Source: Farm Accountancy Data Network (FADN).
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In a similar manner, Figure 2 illustrates the median of government support
for the different CAP regimes at a regional-level. The mean is also marked by
a dot for reasons of comparison. It appears that the highest scatter of gov-
ernment support is found in the most privileged region, Thessaly, in 1998.
The average support given to the farms of this region was €10,382, with 50%
reporting incomes lower than €6,618 and the lower quartile at most €2,471.
However, there was a significant gap between the median and the higher
quartile, as the upper 25% of farms generated at least €14,324. This scatter
of subsidies was reduced in 2002, where half of the farms received less than
€2,391 even though the average support was €5,135. The difference between
the 75th and 25th percentiles is now about €11,525. These results are consis-
tent with those obtained examining Sen’s index. It can be concluded that the
implementation of Agenda 2000 had a negative impact on the average farm
located in Thessaly, although the skewness of the distribution of income in-
equality was reduced.

For the remaining regions, the highest median government support is ob-
served in Macedonia-Thrace under both CAP regimes (i.e. €5,337 and €5,237,
respectively). The median in Epirus-Peloponnese-Ionian Islands is closely fol-
lowed by the figure for Central Greece-Aegean Islands-Crete in 1998 (about
€3,000), while the average of subsidies was €3,731 in region 2 and €4,833 in
region 4. For the year 2002, the median of the former region increased by
34%, whereas for the latter by 46%. Overall, the difference between the sup-
port for the 25% of farms with the highest support and the 25% with the low-

       



Figure 2: Government support

Note: 1: Macedonia-Thrace, 2: Epirus-Peloponnese-Ionian Islands, 3: Thessaly,
4: Central Greece-Aegean Islands-Crete.
Source: Farm Accountancy Data Network (FADN).

est increased in these regions as well, because of the CAP reforms. The larger
gap is observed in Central Greece-Aegean Islands-Crete, and amounts to
€1,517.

5 Empirical Results

5.1 Grouped Data Analysis

Starting with the grouped data analysis, the Lorenz curve in Figure 3 plots
the cumulated share of total farm income received by the cumulated share
of farms under the three sequent CAP regimes. It is obvious that income in-
equality increases owing at least partially to continuous CAP reforms. In 2006,
approximately the higher 10% of the farm population earned about 40% of
farm income. This share reduces in 2002 and 1998, indicating that the de-
coupling method resulted in income inequality disparities.

The concentration of the different income sources are compared using
separate Lorenz curves (Figure 4). Area payments are distributed more un-
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equally within farms than any other income source independently of the CAP
regime. Moreover, this income source is distributed more unequally com-
paring the sequent reforms. The same trend is observed for both farms’ agri-
cultural income and the other subsidies, though at a lower level. Nonetheless,
total farm income is distributed less unequally than government support as
evident from above. This might be due to the fact that there are farms with
either low agricultural income coupled with high government support or vice
versa. Thus, adding agricultural income to non-agricultural income and gov-
ernment support reduces inequality, as they complement each other gener-
ating a combined stabilisation effect at the level of the total farm income.
With regard to decoupled payments, it appears that this instrument brings a
slight improvement in income distribution, as all other subsidies increased
inequality under the Fischler CAP. Finally, the distribution of non-agricultural
income is less equal than that of other income sources and, therefore, has a
negative effect on total income distribution, although the crossing Lorenz
curves do not allow the assessment of inequality changes in different regimes.

Using the linked Gini coefficients, the impact of government support on
the distribution of farm income is analysed as follows. The Gini coefficient is
calculated with and without government support, decomposing inequality
by income sources to obtain the percentage changes in inequality due to a
percentage change in each source of income. A decomposition of inequality
by income source is provided in Table 2. The first column, Sk, presents the
share of each income source in total farm income for three sequent CAP
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Figure 3: Lorenz curve

       



regimes. Government support represents 35.5% of total farm income in 1998.
The vast majority of government support comes from other subsidies (31.2%);
however, this share is considerably reduced in the most recent CAP regimes.
The contribution of area payments goes from 4% in 1998, to 9.4% in 2002
and finally to 0.2% in 2006. It is worth mentioning that decoupled payments
that count 11.4% of total farm income in 2006 have replaced other subsidies.
Agricultural income is the largest income source, accounting for more than
60% in all cases. Non-agricultural income accounts for just 0.3% of total farm
income in 1998, and it represents 0.6% of total farm income in 2006. Its share
is much higher under the Agenda 2000 (2%), though remaining relatively low.

The second column, Gk, presents the Gini coefficient for each income
source. Inequality in the distribution of government support is relatively high;
as Gk for area payments is 0.66, 0.83 and 0.70 for the three sequent CAP
regimes. These high values for the source specific Gini coefficients can be par-
tially explained by the fact that the amount of area payments depends on the
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Figure 4: Lorenz curve by income source

       



acreage of farms, implying that larger (and high income) farms get more di-
rect payments than smaller ones. Agricultural income is unequally distributed
through time. The Gini coefficient for agricultural income is rather low in
1998, and it increases under the following two CAP regimes. Surprisingly, agri-
cultural income is less unequally distributed than total farm income in 1998.
The same applies to the decoupled payments in 2006.

A high income source Gini does not necessarily imply that an income
source has an unequalizing effect on total income inequality. An income
source may be unequally distributed yet favour the poor (small). This is the
case with the environmental subsidies. The Gini coefficient for this income
source appears to be the highest in 2006 (0.81), however, the Gini correlation
between environmental subsidies and the distribution of total farm income
(Rk) is lower than that of the other income sources (0.46). Consequently, the
percentage contribution of this income source to inequality is smaller than
the percentage contribution to income. Environmental subsidies have, there-
fore, an equalizing effect on the distribution of total farm income.

The Gini correlation between agricultural income and total farm income
rankings is the highest in all CAP regimes. The same applies to the other sub-
sidies, which include other than area payments crop subsidies, livestock sub-
sidies and subsidies on non-agricultural activities (e.g. tourism). As a result,
these agricultural instruments have an unequalising effect on farm income.
The impact that a marginal change in a particular income source has on equal-
ity is also evaluated with bootstrap estimation techniques to obtain standard
errors and confidence intervals of all estimators. For instance, a 1% increase in
government support for other subsidies, other things being equal, increases
the Gini coefficient by 0.11% in 1998. The opposite effect is observed for the
following regimes. On the other hand, a 1% increase in decoupled payments,
other things being equal, reduces the Gini coefficient of total income by 0.04%,
and this change is statistically significant. Finally, LFA payments appear to have
almost the same distributional effect in 2002 and 2006.8

Overall, the distribution of area payments and other subsidies is consid-
erably more skewed than the distribution of agricultural income in the first
and third CAP regimes. The distribution of other subsidies is less skewed
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8 About 17% of farms in Greece are located in LFAs.
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under the Agenda 2000. The trend in the total Gini coefficient under the dif-
ferent CAP regimes shows an increase in inequality of 36.5%. This means that
a smaller number of farms earn higher income.

5.2 Individual Farm Data Analysis

Using the individual farm data, the Lorenz curves for two CAP regimes are
estimated. Figure 5 shows that the dispersion of total farm income increased
between 1998 and 2002; a conclusion similar to that of the previous subsec-
tion. As a result, it is fairly acceptable to expect that a similar trend to that pre-
sented in Figure 3 will be observed for the year 2006.
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Figure 5: Evolution of the concentration of total farm income

Owing to differences in levels of commodity support and location, there
are also disparities between farms in terms of the distribution of government
support. This is examined in relation to the four large regions defined by
FADN, for 1998 and 2002 (Figure 6). It is obvious that total income and sup-
port are distributed more equally in Epirus-Peloponnese-Ionian Islands than
in the other regions under both CAP regimes. In Central Greece-Aegean Is-
lands-Crete government distribution is more equal after the implementation
of the Agenda 2000. However, government support is markedly more con-
centrated than total farm income. In the other two regions, changes in the dis-
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Figure 6: Evolution of the concentration of total farm income and government support
per region

9 See the Annex for an analysis in detail.

tribution of total income and support were smaller and almost identical, al-
though income inequality is higher in Thessaly.9

       



Table 3 presents the Gini coefficients resulting from different income
sources at the individual farm level. Based on the first column, agricultural
income comprises the majority of total farm income. It is obvious again that,
for instance, the contribution of government support to farm income ranges
from 39.4% of total farm income in Thessaly to 17.1% in Epirus-Peloponnese-
Ionian Islands, for 1998. The results included in the second column point out
the importance of government support in reducing farm income disparities.
In all regions, income inequality decreases when government support is con-
sidered. In Macedonia-Thrace, for example, Gini drops by 6.2 and 4.1 per-
centage points when subsidies are included for the two CAP regimes,
respectively.  However, the Gini coefficients for the subsidies appear to in-
crease through time at the national, as well as the regional level, owing, at
least, partially to CAP reforms. The only exception is the region Central
Greece-Aegean Islands-Crete, whereas the highest increase is observed in
Thessaly. 

In terms of the Gini correlations, the variation observed in the different re-
gions under the two different CAP regimes is striking. An income source may
be unequally distributed yet favour the poor, as is the case for subsidies. Sub-
sidies that have an unequalising effect on total income inequality are highly
correlated with total income in Thessaly in 1998 (0.80), while in 2002 the cor-
relation appears to be much lower (0.46), indicating that the McSarry reform
favours the rich more than Agenda 2000. The importance of the Gini corre-
lation is also evident when the percentage contribution of each income
source is compared to total farm income inequality. Although a 1% increase
in government support, other things being equal, reduces the Gini coefficient
of total income by 0.030% in 2002, the opposite effect is observed in 1998.

Moreover, the difference between the impacts of small changes in both
income sources upon inequality in the different regions is large. A 1% increase
in subsidies reduces inequality in Macedonia-Thrace, but increases inequal-
ity in Thessaly. Thus, the impact of marginal changes in government support
upon inequality as captured by the Gini coefficient is ambiguous. It depends
essentially upon where farmers are situated in the overall farm income dis-
tribution, the share of government support in farm income, the distribution
of the support itself, and the location of the farm.
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Income
source

Share in total
income

(Sk)

Income source
Gini
(Gk)

Gini correlation
with total income

rankings (Rk)

Share in total 
income 

inequality

% Change in Gini from a 1%
change in income source*

1998 2002 1998 2002 1998 2002 1998 2002 1998 2002

Greece

Agricultural
income

0.731 0.785 0.352 0.417 0.895 0.953 0.719 0.827
-0.012

(-.025, .001)
0.041

(.010, .058)

Subsidies 0.269 0.215 0.545 0.547 0.615 0.558 0.281 0.174
0.012

(-.001, .025)
-0.041

(-.058, -.010)

Total income 0.320 0.378 (.312, .329) (.366, .394)

Macedonia-Thrace

Agricultural
income

0.695 0.758 0.371 0.400 0.876 0.937 0.732 0.792
0.037

(.018, .056)
0.033

(.020, .048)

Subsidies 0.305 0.242 0.502 0.522 0.541 0.592 0.268 0.208
-0.037

(-.056, -.018)
-0.033

(-.048, -.020)

Total income 0.309 0.359 (.298, .320) (.347, .370)

Epirus-Peloponnese-Ionian Islands

Agricultural
income

0.823 0.799 0.318 0.425 0.961 0.972 0.829 0.815
-0.001

(-.018, .017)
0.016

(-.075, .071)

Subsidies 0.171 0.201 0.504 0.587 0.609 0.635 0.171 0.185
0.001

(-.015, .018)
-0.016

(-.071, .075)

Total income 0.306 0.405 (.289, .322) (.371, .457)

Thessaly

Agricultural
income

0.606 0.842 0.339 0.394 0.843 0.952 0.498 0.872
-0.108

(-.128, -.084)
0.030

(.004, .055)

Subsidies 0.394 0.158 0.550 0.635 0.805 0.461 0.502 0.128
0.108

(.084, .128)
-0.030

(-.055, -.004)

Total income 0.348 0.362 (.329, .368) (.345, .380)

Central Greece-Aegean Islands-Crete

Agricultural
income

0.801 0.785 0.350 0.446 0.952 0.967 0.815 0.868
0.014

(-.011, .039)
0.083

(.065, .099)

Subsidies 0.199 0.215 0.533 0.477 0.572 0.501 0.185 0.132
-0.014

(-.039, .011)
-0.083

(-.099, -.065)

Total income 0.328 0.390 (.305, .354) (.361, .431)

Table 3: Gini decomposition by income source using individual farm data

*: 95% bias-corrected bootstrapped percentile confidence intervals in parentheses.

       



5.3 Decomposing Inequality by Subpopulations

In this subsection, total inequality is decomposed into the above men-
tioned between group and within group inequality. Using the individual farm
data and differentiating farms by location, the between groups component
accounts for just 3.4% of the overall inequality, whereas the within groups
share is 9.1% for the year 1998 (Table 4). This means that the elimination of
income differences between groups of farms will not reduce total inequality
by more than 3.4%. Accordingly, policies aiming at the reduction of inequal-
ities within each farm category will contribute more to the reduction of total
income inequality. Under the Agenda 2000, both figures increase so that the
total Gini coefficient increases by 18%. The redistributive effect of the within
groups component still exceeds that of the between groups. Similar argu-
ments can be derived differentiating farms by specialisation. However, when
farms are grouped by their economic size, the impact of the within groups
component is much lower than that of the between groups. In general, it can
be argued that between groups inequality arises from systematic differences
in farms economic size, whereas within group inequality is associated with
differences in the level of support between commodity regimes. The results
obtained using only government support are in accordance with those for
total farm income. Finally, the lower part of the table presents the Gini coef-
ficients for income and support when differentiating farm by their economic
size and specialisation. It appears that farms’ specialisation is a dominant fac-
tor in determining differences in the levels of support.

The additional measures of inequality are presented in Table 5. The Gen-
eralized entropy measure of inequality is used with different choices of θ,
which reflects a measure of the degree of sensitivity to transfers at each in-
come level. Decompositions of total income and government support in-
equalities by economic size are also provided. The within group inequality is
the dominant component of the overall inequality and is rising with Agenda
2000. This trend is observed regardless of the inequality measure used. More-
over, the between group component is also rising. The lowest economic size
group generally has the higher inequality, which decreases in the next eco-
nomic size group, but thereafter increases as the economic size of the group
increases.

The Atkinson inequality index is also shown in Table 5. Along with the
three Atkinson inequality measures (A(0.5), A(1), A(2)), the between and the
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within group inequality is used to check the sensitivity of the results. The re-
sults confirm that there is an increase in total farm income as well as gov-
ernment support inequality. This can actually support the claim that market
price support payments are relatively ineffective in income transfer efficiency
terms. These findings are robust to the choice of the measure used in the in-
equality calculations. The decomposition of income and subsidies inequalities
between different economic size groups is further presented using the Atkin-
son inequality measure. For government support the within group inequality
dominates the between group inequality component and becomes worse in
Agenda 2000 relative to the MacSharry regime. The within group inequality
for total farm income accounts for a significant proportion of inequality and
becomes better in Agenda 2000 relative to the MacSharry regime. More im-
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Income

ESU Region Specialisation

1998 2002 1998 2002 1998 2002

Between group inequality 0.222 0.280 0.034 0.024 0.009 0.010

Overlap inequality 0.037 0.031 0.196 0.245 0.073 0.090

Within group inequality 0.061 0.067 0.091 0.109 0.238 0.278

Total Gini 0.320 0.378 0.320 0.378 0.320 0.378

Subsidy

ESU Region Specialisation

1998 2002 1998 2002 1998 2002

Between group inequality 0.286 0.266 0.183 0.061 0.018 0.028

Overlap inequality 0.135 0.151 0.211 0.322 0.106 0.111

Within group inequality 0.124 0.130 0.151 0.163 0.421 0.408

Total Gini 0.545 0.547 0.545 0.547 0.545 0.547

Income Subsidy 1998 2002

1998 2002 1998 2002 Income

0-<4 0.268 0.288 0.458 0.531 Crop 0.328 0.380

4-<8 0.214 0.247 0.445 0.475 Livestock 0.276 0.366

8-<16 0.212 0.233 0.465 0.429 Subsidy

16-<40 0.240 0.246 0.478 0.494 Crop 0.568 0.574

>40 0.274 0.331 0.472 0.678 Livestock 0.373 0.395

Table 4: Gini decomposition by subpopulations
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portantly, the results show that the dominance of the within group inequal-
ity increases with an increase in the ‘inequality aversion’. In other words, the
greater the weight that is given to poorer farms, the higher is that compo-
nent of inequality that is due to the within group differences. These results
are, therefore, possibly due to the different CAP regimes that have given sup-
port aiming different goals.

6 Conclusion

In order to formulate appropriate policy instruments to aid farmers, it is
clear that an understanding of the composition of incomes earned by farm-
ers is necessary. In addition, the potential impacts of income changes from
different sources should be understood. This paper examined the average
contributions of incomes from agricultural and non-agricultural activities and
government support in different CAP regimes, as well as the extent to which
policies contributed to the observed situation. The distribution of income
among Greek farmers, decomposed by income source and subpopulations,
was analysed using grouped and individual farm data, while differentiating
farms by their location, specialisation and economic size. The focus was on
the alternative distributional effects of income from government support,
and on the implications of these effects for policy.

The results show that income inequality has increased, the farms degree
of dependency on support is decreasing and agricultural income presents a
rather stable share in total farm income over time. However, the larger the
share of agricultural income to total income, the larger the distribution of in-
come inequality appears to be. Disparities are also linked to structural fac-
tors such as size, specialisation and region, owing mainly to subsidies tied to
output. Disparities between farm types are linked to differences in the level
of support by commodity, whereas disparities between regions stem from
specialisation and natural features specific to each region. 

On the other hand, the importance of government support in alleviating
farm income inequality should be highlighted. Income disparity tends to in-
crease owing at least partially to continuous CAP reforms. The distribution of
support is rather unequal, as most support goes to larger farms, often the
richer. Some forms of support targeted to less favoured areas are effective,
but they account for a small share of total support. Although support linked
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to production levels is provided to all farms, whatever their income situation,
in some cases, support has even increased income disparities. For instance,
area payments are less equally distributed than other instruments of gov-
ernment support and agricultural income. As far as farm location and spe-
cialisation is concerned, research findings indicate that farm income
inequality is highest for farms located in Northern Greece and for those farms
producing crops. Increases in government support have differential effects
between regions, while differences in the distribution of income and support
across farm types or size classes are less than across regions.

Overall, decoupled payments broke the link between production and the
receipt of subsidies and they are currently an important source of farm in-
come. As the entitlements are based on historical payment receipts, the im-
pact of decoupling on the ability to target support in an efficient and effective
manner depends on the strength of the correlation between the indicator
employed to allocate entitlements and pre-support income. The results indi-
cate that decoupled payments have partially offset the increase in inequality
produced by the other subsidies provided to farmers by the Fischler regime,
though they still lead to higher inequality than Agenda 2000. It should also be
mentioned that decoupled payments are often capitalised into the value of
land, so that benefits do not alleviate current income deficiencies. Those buy-
ing or renting land to enter the sector or to expand most likely do not reap any
net economic benefit from the support because the prices they have to pay
reflect the expected value of support.

Consequently, government support may not be an effective tool for social
policy, since agricultural subsidies are dependent on agricultural production
or land ownership and as a result non-poor farmers and landowners reap the
bulk of the aid while poor non-farmers are disadvantaged. If government sup-
port focuses on social income equality, it should be targeted at (non-)farms
with low income and wealth. A possible implementation of a flat rate after
2013 may not then lead to the expected decrease of income inequality, if it
is associated with land ownership or production.

In summary, analysis gives rise to some quite interesting policy consider-
ations. It is obvious that new policy instruments represent both an opportu-
nity and a challenge. Support policies, whatever their objectives, have raised
farm income to some extent, and have reduced income variability, but with
significant leakage to unintended beneficiaries. The use of indicators other
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than farms’ income to target agricultural support inevitably results in some
degree of income inequality due to the provision of different levels of support
to farms with identical pre-support incomes. Since government support does
not have a neutral impact upon the distribution of farm income, a govern-
ment with a stand in favour of reducing inequalities may wish to alter its mag-
nitude. One should also take into account the fact that although a society
concerned with equity will try to adjust unequal income distribution by means
of government transfers, concern with economic efficiency dictates that
small, uncompetitive farms should not receive support. New policies should
be, therefore, carefully weighed before implementing to achieve income
equality via the promotion of rural development, sustainability and environ-
mental protection.

       



ANNEX

A1. Common Agricultural Policy
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Table A1: Common Agricultural Policy

CAP in a nutshell

1958 CAP was initiated as part of the Treaty of Rome

1963 CAP went into effect with four basic principles:
– A unified market for the free movement of agricultural products in the EU;
– Financial solidarity (costs covered by the European Fund for Orientation and Agriculture

Guarantee);
– Community preference; and
– Parity and productivity.
Common Market Organizations were also introduced, setting minimum prices.

1984 The EU began its systematic reform to deal with overproduction, negative impacts on the
environment and dumping:
– Introduction of milk quotas.

1992 Mac Sharry reform:
– Direct payments were introduced to compensate for the decrease of the price support.
– Subsidies for good environmental practices were also introduced.

1999 Agenda 2000:
– The 2nd pillar within CAP was created to take into account the multifunctionality of

farming activities (3 main measures were proposed: agro-environmental schemes, sup-
port to LFAs and investment assistance to enhance productivity and competitiveness).

– The modulation principal was also introduced to allow for fund transfers between the
1st and 2nd pillar.

2003 Fischler reform:
– Decoupled direct payments were introduced (Single farm payments).
– Cross-compliance (land should be kept in good agricultural and environmental condi-

tion).

       



A2. Regional Analysis: The Case of Thessaly

Figure 1a shows government support adjusted based on farms’ assets in
Thessaly. Apart from the very small farms, Agenda 2000 has increased in-
equality, while inequality becomes larger as we move along the distribution
towards largest farms. It is also worth mentioning that government support
among farms larger than 40 ESU was more equally distributed under the Mac-
Sharry reform than in any other economic size group. Given that total farm in-
come was more equally distributed with Agenda 2000 than the previous
regime, a result that is originates from market revenues, it is obvious that
Agenda 2000 falls short in achieving the operational criterion of equity of
agricultural policies, since it is directed towards larger and wealthier farms.
Concentrating support on the largest farms does not encourage farmers to im-
prove performance and hence has a cost in terms of the sector’s economic ef-
ficiency.
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Figure 1a: Evolution of the concentration of government support in Thessaly
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Abstract

According to LFS figures, employment in agricultural activities in Greece
declined by 29–30 per cent during 1998–2008, despite the economy-wide rise
(fall) in the number of employed (unemployed) people. We study the changes
in the size and makeup of the population that engaged primarily in agriculture
by isolating the seasonal, medium and longer-term effects exhibited by the
various gender, age, qualification, occupational and regional groups—identi-
fying those that are significant at the 1 per cent level. The detection of (i) a
seasonal attachment to agriculture by certain segments of the population,
and (ii) longer-term increases in the figures of certain subgroups yield a num-
ber of glimpses into the evolving composition of the sector’s workforce. These
are potentially useful for policy purposes.

1 Introduction

The article sets out to investigate and describe the composition and evo-
lution of the Greek labour force that engages primarily in agricultural activi-
ties by empirically studying changes in its size and makeup during the last
decade (1998–2008). Agricultural activities involve the cultivation of crops,
farming of animals and hunting. In this instance, the changing composition of

* The article has benefited from constructive comments offered by an anonymous referee
and participants in the Commemorative Conference for the fiftieth anniversary of the Cen-
tre’s foundation. Τhe usual disclaimer applies.

       



1 Using disaggregated data from the 2001 Census, Prodromídis (2008) finds that the inhabi-
tants of 638 municipalities (three fourths of the country’s surface) concentrate on agricultural
and forestry activities in the sense that local involvement in such activities exceeds the na-
tional average by 25% or more. Additionally, the level of correlation between (a) the locali-
ties in question and (b) the localities in which involvement in another industry exceeds the
national average by 25% is negative. This suggests that there is probably very little diversifi-
cation over a large part of the countryside, and that agriculture and forestry constitute the
production backbone of rural Greece. The participation ratio between the two latter activi-
ties is estimated at 80:1.
2 The numbers are quarterly. Hence, they are provided here in range-format to allow for
comparisons between same quarters and reduce confusion on account of seasonality. More
specifically, the left-hand numbers in each of the two ranges (i.e., 199–214 and 700–713
thousand) concern the estimated workforce numbers in the first quarters of 1998 and 2008,
respectively; and the right-hand numbers pertain to their forth quarter counterparts, re-
spectively. Likewise, the left-hand number of the 29–30% range captures the change be-
tween the first quarters of 1998 and 2008, and the right-hand number describes the change
observed in terms of (i.e., between) the final quarters during the period in question. 

the labour force engaging in such activities attracts our interest on account of
the sector’s fundamental importance for the residents of a large part of the
Greek countryside,1 the substantial job-losses that seem to have taken place
in the period under examination, and the little or no research that the issue
has attracted.

Indeed, according to the quarterly Labour Force Survey estimates, partic-
ipation in agricultural activities seems to have fallen in 2008 by 199–214 thou-
sand people (29–30%) compared to the number of 700–713 thousand
estimated ten years earlier (Figure 1).2 Though the contraction may be at-
tributed to some extent to a change in the sampling method in 2004 (a
change not specifically applied to the agricultural sector), it is clearly the
largest observed in terms of absolute numbers across the country’s economic
sectors in the course of the decade—equivalent to about 5.0–5.4% of the
total workforce of Greece in 1998, involving the sum of employed and un-
employed people aged 15 years and older. To keep things in perspective, it
should be noted that in the course of 1998–2008: 
• Overall employment in Greece increased by about 542 thousand people,

up 13.5% from the average figure of 4.018 million in 1998. At the same time,
unemployment decreased by about 130 thousand (down 25.6% from the
opening figure of 508 thousand). As a result of these shifts, the share of
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3 The annual work unit corresponds to the work performed by one person who is occupied
with an agricultural holding on a full-time basis. In essence, a person with a minimum work-
ing time of 1,800 hours annually (i.e., 225 working days of 8 hours each) is considered a full-
time worker and counted as one annual work unit. Taking into account that a year consists
of 52.1 weeks, the annual work units is roughly equivalent to 34.5 weekly hours. The per-
formance of part-time workers is converted into such units pro rata.
4 For the finding to be consistent with the 29–30% decline in the absolute number of full-time
and part-time agricultural labour force participants, it must be the case that many of those
who exited the sector were part-timers.

those involved in agriculture among all employed in the economy declined
from 15.5% in 1998 to 10.1% in 2008. 

• If measured in terms of annual work unit figures instead of participants,3

agricultural labour inputs appear relatively unchanged (-4.4%) compared
to the reductions that occurred in most European Union (EU) countries.4

(Figure 2 displays the situation in the ten countries with the largest agri-
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Figure 1: The evolution of primary involvement in agriculture, husbandry and hunting ac-
tivities between the 1st quarter of 1998 (1998i) and the 4th quarter of 2008 (2008iv) in
Greece (All persons aged 15 years or older)

Note: The quarterly samples of 2004-8 are based on the 2001 Census, while the figures pertaining to 1998-
2003 are based on re-weightings of the relevant samples.

Source: National Statistical Service of Greece (2009).

       



5 This may be attributed to differences in (a) the decline of certain agricultural sub-sectors,
(b) the introduction of new technologies in the sector, (b) the growth of other sectors and
the shortage of (native or foreign) workers in these sectors, (d) all of the above (Baraldi at al.,
2007).
6 A simultaneous rise in total financial support for Greek agriculture, notwithstanding
(Karanikolas et al., 2008).
7 Indeed, the country’s landscape is dominated by mountain-chains (about 42.2% of the coun-
try’s surface), small valleys traversed by rivers or inlayed with lakes, narrow coastal strips, a
multitude of islands (35.1% of the country’s surface), and an inordinately jagged coastline
(corresponding to 13.6% of the EU-27 total), all packed in a rather small area (about 3.1% of
the EU’s landmass). These natural features greatly fragment the country into a host of tiny dis-
tricts. The road, rail and sea transport system linking the coastal strips, plateaux and islands,
in its present state of development, partially ameliorates the situation, though may cause in-
cidental farm fragmentation (this is usually of limited significance). In Greece, land distribu-
tion schemes and a number of local practices (e.g., inheritance and dowry customs, piecemeal
sales and acquisitions of land due to lack of money, etc.) exacerbate the fragmentation and
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cultural labour inputs.) It turns out that with the exception of the small, in-
sular nations of Cyprus and Malta, where the annual work unit numbers
did not change much either, in the other EU member states reductions
ranged from -53.5% (in the case of Estonia) to -14.4% (in Austria). Hence, it
seems that worker mobility out of agriculture into other sectors, unem-
ployment or retirement was probably more rigorous in most of the EU
member-states compared to Greece.5 At the same time, the decline in the
sector’s gross value contribution (from the upper 7 million to the lower 6
million euro) in Greece was more pronounced in relative terms (-20.9%)
compared to the EU-15 average (-16.6%). Figure 3 implies that the turning
point dates to 2004–2006, when modifications in the Common Agricultural
Policy decided by the EU-15, aiming at the removal of subsidies towards
particular crops in favor of land stewardship, came into effect.6

• Greek agricultural labour inputs account for about 4.7–6.0% of all EU-27
agricultural labour inputs. This may seem disproportionably high compared
to the rest of the EU both in terms of (a) the country’s population (Greece
hosts about 2.2% of the EU-27 population) and (b) acreage (Greece occupies
about 3.1% of the EU-27 landmass). However, it may not be very surprising
considering that the country’s landscape is quite fragmented, mainly on ac-
count of its idiosyncratic geomorphology, necessitating the need for more
intensive labour.7
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Figure 2: The top ten agricultural labour inputs in the EU during 1998-2008 (in thou-
sands of annual work units)

Source: Eurostat (2009).

dispersal of agricultural holdings. This entails a waste of manpower, draft power, equipment,
land, and for a long time impeded the modernization and mechanization of agriculture (e.g.,
Thompson, 1963; Ward, 1963). According to our estimates fragmentation has declined over
time as the total number of holdings, about 1.007 million in 1950, fell by 5.7% between 1950
and 1977 and by 9.4% between 1977 and 2007 to about 860 thousand (Lianos and Parliarou,
1986; Eurostat, 2009).

       



8 The study of migrant groups, whether foreign nationals or natives relocating within the coun-
try, though desired (the information was solicited in the survey), is not feasible at this stage.
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At the beginning of the period under examination, it was predicted that
the country’s agricultural labour force would shrink due to: (a) increased lib-
eralization at the international level, which, in turn, would result in lower
prices and, hence, the acquisition of less income for a given quantity of agri-
cultural products; (b) reduced EU emphasis (i.e., provision of incentives) on
the quantity of agricultural production; (c) desertification; (d) little or no plan-
ning; and (e) demographic ageing. The latter was expected to affect a reduc-
tion in the number of self-employed farmers and unpaid family members,
and an increase in the number of people entering into contractual relation-
ships as employers and employees (Karanikolas and Martinos, 1999; Tsim-
poukas and Tsoukalas, 1999). However, there is scant evidence pertaining to
developments in the size and the internal composition of the agricultural
labour force, e.g., the personal interviews of a small number of women who
became professional farmers (Gidarakou et al., 2008).

To gain insights into what transpired in Greece, we turn our attention to the
evolution of people’s primary involvement in agricultural or other economic
activities, and study the seasonal and longer-term phases or patterns exhibited
by the various gender, age, qualification, occupational or regional groups that
constitute the agricultural labour force.8 To visually aid the reader, the medium

Figure 3: Gross Value Added in the Agricultural Industry at basic prices in the EU-15 and
Greece (in million ECU or euro)

Source: Eurostat (2009).
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and longer-term patterns are provided alongside the text, in Figures 4–12 and
wherever space is not sufficient in Figures A.1-3 in the Appendix. The presen-
tation and discussion of the empirical results are provided in Section 2, and the
conclusions in Section 3. The econometric results, on the basis of which the
aforesaid figures are drawn, are supplied in the Appendix. 

2 Empirical Findings

We commence our analysis by looking at a number of correlations in order
to get a sense of how the evolution of people’s involvement in agriculture fits
with participation in other economic activities. First, we note that the decline
in people’s participation in agricultural activities bears a close resemblance to
the patterns observed in people’s participation in the manufacturing of (a)
wearing apparel, dressing and dyeing of fur (r=95.9%), (b) textiles and textile
products (r=77.46%), (c) leather and leather products (r=71.7%), (d) tobacco
products (r=65.9%); as well as in (e) forestry, logging and related activities
(r=72.6%). This suggests reliance on the same factors and, in some cases, the
presence of sectoral connections and complementarities (Porter, 2003). Ad-
ditionally, the declining participation in agricultural activities exhibits a posi-
tive correlation with the declining number of unemployed observed in Greece
during the same period (r=71.2%), which may suggest that those exiting the
agricultural workforce did not swell the ranks of the unemployed. At the same
time, the declining participation in agricultural activities exhibits (i) modest or
low levels of positive correlation with the declining participation in eleven
other industrial sectors, and (ii) negative correlations with the evolution of
non-participation, as well as the evolution of participation in some 42 sec-
tors— especially, (a) public administration, defense and compulsory social
security, (b) construction, (c) repair of personal/household goods and retail
trade (except motor vehicles), (d) (domestic) personnel employment within
households, among others (r<–90.0%). This may suggest that those exiting
the agricultural sector tended to either enter such sectors or retire. 

Shifting our attention to the econometric analysis, we ground ourselves
on conventional labour economic theory. Understandably, to the extent that
people’s time-use choices originate from their preferences over consumption
and leisure, subject to time and domestic technology constraints (Blundel and
Macurdy, 2008), the sizes of the working-age population that opt to (a) par-
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ticipate in agricultural activities or other sectors of the economy, (b) look for
jobs or (c) abstain from the workforce, are bound to be determined, to a con-
siderable extent, by their characteristics (gender, age, qualifications etc.).
Owing to the aggregate nature of the data at our disposal, these characteris-
tics cannot be employed as explanatory variables in a multivariate participa-
tion or labour supply expression, as is usually done with disaggregated or
individual data. Hence, we engage in econometric regressions with the afore-
mentioned characteristics (more accurately, the population sizes of the agri-
cultural labour force with such characteristics) serving as dependent variables
of which the seasonal and longer-term features are isolated and the statisti-
cally significant effects (i.e., those exhibiting a very low probability of error, in
our case less than 1%) are identified. These are discussed in subsections 2.i–
2.iv.

i. Participation and Time Involvement

Our econometric analysis of people’s participation in agricultural activities
is conducted in conjunction with the participation observed in other sectors,
unemployment and non-participation, within a seemingly unrelated regres-
sions (SUR) framework: SUR is used because, in all likelihood, the disturbances
across equations are not contemporaneously uncorrelated (Table 1). The co-
efficients reveal insignificant levels of seasonality and four longer-term phases
net of the aforementioned seasonal effects. To facilitate the reader, these
findings, except for those pertaining to the seasonal effects, are provided in
the form of graphs. (See Figures 4 and A.1). The first phase seems to have
taken place between the first quarter of 1998 and the second quarter of 2000,
and is characterized by a slow decline in numbers. The second phase is char-
acterized by more pronounced reductions in people’s participation in agri-
cultural activities until the first quarter of 2002, followed (and somewhat
offset) by a brief surge that peaked in the first quarter of 2003. The third
phase is characterized by a dramatic reduction in numbers until the last quar-
ter of 2004; followed by the fourth phase, which is characterized by a slow de-
cline in numbers. 

The correlation between the falling male and falling female participation
numbers in agriculture is very high (r=97.35%); and a close examination of
the numbers (see Table 2 or Figure 5) reveals successive cycles of small rises
and falls in the female share of overall participation: one between the first

       



Figure 4: The medium- and longer-term pattern of participation in agricultural activities
during 1998i-2008iv in Greece, exclusive of seasonal effects (in thousands of people aged
15 years or older)

Source: Table 1.

Figure 5: The medium- and longer-term pattern in the female-to-male participation ratio
of engagement in agricultural activities during 1998i-2008iv in Greece, exclusive of sea-
sonal effects (in thousands of people aged 15 years or older)

Source: Table 2.
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quarter of 1998 and the fourth quarter of 2001 (from 42 to 43 to 41%), an-
other between the fourth quarter of 2001 and the first quarter of 2003 (from
41 to 43 to 42%), a third between the first quarter of 2003 and the final quar-
ter of 2008 (from 42 to 44 to 42%). Again, seasonal effects are not significant
at the 1% level (i.e., when the probability of error is no more than 1%). 

However, it turns out (Table 3) that both men and women engaged in
more weekly hours of work in the 2nd–4th quarters compared to the 1st quar-
ters. And if seasonal effects are set aside, it turns out that, on average, men
declared or tended to work more hours than women (Figure 6). In fact, it
seems that throughout the period, male contributions exceeded the figure
of 34.5 weekly hours which corresponds to the full-time work equivalent
mentioned in foonote 3. Hence, it would seem that relatively more women
engaged in agricultural activities as part-timers rather than full-timers com-
pared to men. Additionally, as the average number of hours contributed by
women fell more than the average number of hours contributed by men, the
disparity between the hours performed by each gender appears to have in-
creased over time from about 7.4–8.7 weekly hours in the first couple of years
(1998–1999) to about 10.4–10.9 weekly hours in the final couple of years
(2007–2008). 

Figure 6: The medium- and longer-term patterns of average hours of work per week de-
clared by males and females engaging in agricultural activities during 1998i-2008iv in
Greece, exclusive of seasonal effects (in thousands of people aged 15 years or older)

Source: Table 3.
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ii. Changes in Occupational Composition

The consideration of participants’ gender and occupational composition
(Table 4) reveals that male employer numbers generally rose in the 3rd and
4th quarters vis-à-vis 1st quarters, while the number of self-employed males
fell in the 2nd quarters. Setting seasonal effects aside, we note that the broad
reduction in participation ought to be attributed to the departure of self-em-
ployed men and unpaid family members of both genders (i.e., three of the
four largest sub-workforces) from agricultural activities. Indeed, the correla-
tion coefficients (rd) between (i) the non-seasonal (i.e., medium and longer-
term) components of the overall sectoral workforce pattern and (ii) the
corresponding components of the three constituent workforces exceed 96%.
At the same time, the medium and longer-term components regarding: (a)
the numbers of self-employed women (also one of the four largest such sub-

Figure 7: The medium- and longer-term patterns of participation in agricultural activities
during 1998i-2008iv in Greece, exclusive of seasonal effects (in thousands of people aged
15 years or older)

The four major gender and occupation groups in terms of participation

Note: The patterns of the other gender and occupation groups are provided in Figure A.2.
Source: Table 4.

       



Figure 8: The medium- and longer-term patterns of participation in agricultural activities
during 1998i-2008iv in Greece by type of profession, exclusive of seasonal effects (in
thousands of people aged 15 years or older)

The two major profession groups in terms of participation

Note: The patterns of the other professions are provided in Figure A.3.
Source: Table 5.

9 The medium and longer-term pattern of skilled primary sector workers is highly correlated
with the corresponding pattern exhibited by the self-employed and unpaid males (r=98.9
and 98.7%, respectively), which suggests that the former group may overlap to a consider-
able extent with the other two groups.
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workforces) and the numbers of female employees are rather indistinct (the
respective rds range between 5 and -10%.); (b) the numbers of male employ-
ers appear to have fluctuated (rd≈70%); and (c) the numbers of male and fe-
male employees seem to have increased (the respective rds range between
-38 and -85%.) See also Figures 7 and A.2.

In addition, if we study the figures from another perspective (Table 5), we
observe that the overall medium and longer-term reduction in participation
is driven by the drop in the number of skilled primary sector workers
(rd=99%).9 In the background, the small numbers of unskilled workers, man-
agers, machine operators, science/art professionals or other professions in-
volved in agricultural activities (clerks, technicians, craft and service/sales
workers) also declined initially and then either rebounded somewhat (man-

       



agers (rd≈22%)) or completely (machine operators (rd≈42%)) or exceeded ini-
tial levels (science/art professionals, unskilled workers, others; the relevant rds
range between -40 and -78%.) See also Figures 8 and A.3. There are no sta-
tistically significant seasonal effects at the 1% level, other than a fall in the
number of science/art professionals in the 2nd quarters compared to the num-
ber involved in the 1st quarters.

iii. Developments Across Regions 

A detailed analysis at the regional level (Table 6) reveals that a number of
seasonal effects turn out to be statistically significant. In East Macedonia and
Thrace, male and female figures are generally higher in the 2nd, 3rd and 4th

quarters vis-à-vis the 1st quarter; in West Macedonia, female figures are
higher in the 2nd and 3rd quarters; in Central Macedonia, female figures are
higher in the 3rd quarters; and in Western Greece, male figures are higher in
the 4th quarters. At the same time, in Crete and the South Aegean islands,
male figures are lower in the 3rd quarters; in the North Aegean islands, fe-
male figures are lower in the 3rd quarters; in the Ionian islands and Epiros,
male figures are lower in the 2nd–3rd and 3rd–4th quarters, respectively. 

Seasonal effects aside, the contraction of the sectoral workforce turns out
to be associated with reductions in the male workforces of Central Macedo-
nia,10 Western Greece, Thessaly,11 Crete, East Macedonia and Thrace that en-
gaged in agricultural activities, as well as with reductions in the female
workforces of East Macedonia and Thrace, Crete, Western Greece12 that en-
gaged in similar activities (i.e., five out of the six largest regional male work-
forces, and three out of the six largest regional female workforces in the

10 The medium and longer-term pattern of the male agricultural workforce in Central Mace-
donia is highly correlated with the corresponding pattern exhibited by the self-employed
males (r=98.1%) and skilled primary sector workers (r=98,3%), which suggests that it may
overlap to a considerable extent with the other two groups.
11 The medium and longer-term pattern of the male agricultural workforce in Thessaly is
highly correlated with the corresponding pattern exhibited by the skilled primary sector
workers (r=98.8%), which suggests that the two groups may overlap to a considerable extent.
12 The medium and longer-term pattern of the female agricultural workforce in Western
Greece is highly correlated with the corresponding pattern exhibited by the unpaid female
family members (r=98.1%) and skilled primary sector workers (r=98.6%), which suggests that
it may overlap to a considerable extent with the other two groups.
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13 Modern-day Attiki comprises ancient Attica and Megaris, the Saronic isles, a slice of the
neighbouring Peloponnese and a number of isles off the east Peloponnesian coast. Modern-
day Peloponnesos comprises the eastern and southern parts of the Peloponnese, and mod-
ern-day Central Greece comprises the parts of the mainland which are located south of
Thessaly and Epiros minus the territories of Attica, Megaris, Aetolia and Akarnania.

sector, respectively). Indeed, the correlation coefficients of the (non-seasonal)
sectoral workforce pattern (see Table 1, expression A) and the aforemen-
tioned (non-seasonal) regional forces (i.e., the rds) exceed 93%. On the other
hand, male numbers in Attiki,13 female numbers in Epiros, and male and fe-
male numbers in the North Aegean turn out to have fluctuated around the ini-
tial level, and in the case of the former, even increased. (The respective rds
range between 30 and 49%.) See Figures 9 and 10.

Figure 9: The medium- and longer-term patterns of female participation in agricultural
activities during 1998i-2008iv in Greece by region, exclusive of seasonal effects (in thou-
sands of people aged 15 years or older)
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Figure 9 (continued)

Source: Table 6.
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Figure 10: The medium- and longer-term patterns of male participation in agricultural ac-
tivities during 1998i-2008iv in Greece by region, exclusive of seasonal effects (in thou-
sands of people aged 15 years or older)

       



Figure 10 (continued)

Source: Table 6.
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14 The medium and longer-term patterns of the male and female agricultural workforces
aged 45-64 years old are highly correlated with the corresponding pattern exhibited by skilled
primary sector workers (r=98.2 and 98.4%, respectively) which suggests that they may over-
lap with it to considerable extent. Additionally, the pattern of the male agricultural work-
force aged 45-64 is highly correlated with the corresponding patterns exhibited by the
self-employed and unpaid males (r=98.4 and 98.8%, respectively), which suggests that it may
overlap to a considerable extent with the other two groups.
15 The medium and longer-term patterns of the male and female agricultural workforces with
primary level educational qualifications are highly correlated with the corresponding pattern
exhibited by the skilled primary sector workers (r=98.5% in each occasion), which suggests
that they may overlap to a considerable extent. Additionally, the pattern of the male agri-
cultural workforce with primary level educational qualifications is highly correlated with the
corresponding pattern exhibited by the self-employed males (r=98.6%), which suggests that
the two groups may overlap to a considerable extent.
16 The medium and longer-term pattern of the female agricultural workforce without school-
ing is highly correlated with the corresponding pattern exhibited by skilled primary sector
workers (r=98.5%) and the female agricultural workforce aged 45-65 years old (r=98.4%),
which suggests that it may overlap to a considerable extent with the other two groups.
17 The medium and longer-term pattern of females with some primary level schooling is
highly correlated with the corresponding pattern exhibited by the unpaid female family mem-
bers (r=98.3%), which suggests that the two groups may overlap to a considerable extent.
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iv. Different Responses by Gender, Age and Qualification Groups

A similar analysis in terms of gender and age groupings (Table 7) traces the
sector’s declining participation pattern to the medium and longer-term con-
traction of (a) the two largest male and female workforces, namely those
aged 45–64 years old;14 and (b) males aged 20–24 years old involved in agri-
cultural activities (rds≥96%). The corresponding numbers of the other gender
and age groups diverge somewhat but generally decline. (The respective rds
range between 80 and 95%.) See also Figures 11 (a) and (b). Of the seasonal
effects, only those regarding the participation influx of males aged 15–19
years old in the 3rd–4th quarters and of females aged 15–19 in the 3rd quarters
turn out to be statistically significant at the 1% level.

For the most part, the medium and longer-term sectoral pattern can be
explained by the exit from agricultural activities of (a) men and (b) women
with primary level educational qualifications,15 and (c) women without formal
schooling (rd>97%).16 Categories (a) and (b) used to comprise (and apparently
still comprise) the largest sub-workforces in the sector. The numbers of men
and women with some primary schooling,17 along with the number of men

       



Figure 11: The medium- and longer-term patterns of participation in agricultural activi-
ties during 1998i-2008iv in Greece by gender and age group, exclusive of seasonal effects
(in thousands of people aged 15 years or older)

Source: Table 7.
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without formal schooling who engaged in agricultural activities, also dwindled
in the course of the decade. (The respective rds range between 89 and 93%.)
At the same time, the numbers of men and women with (upper or lower) sec-
ondary school qualifications and women with university degrees generally in-
creased (the respective rds range between -50 and -84%), while the number of
male university degree holders fluctuated around the initial level (rd≈5%). The
evolution of these groups in terms of their size is described in the form of
equations in Table 8 and as diagrams in Figures 12 (a) and (b). Of the seasonal
effects, only those pertaining to the reduced involvement of women with
upper secondary school qualifications in the 4th quarters vis-à-vis the 1st quar-
ters turn out to be statistically significant at the 1% level.

Figure 12: The medium- and longer-term patterns of participation in agricultural activi-
ties during 1998i-2008iv in Greece by gender and formal qualification group, exclusive
of seasonal effects (in thousands of people aged 15 years or older)

       



Figure 12 (continued)

Source: Table 8.

554 PRÓDROMOS�IOÁNNIS K. PRODROMÍDIS

3 Conclusions

To sum up, we trace the contraction of the Greek agricultural labour force
during 1998–2008 to medium and longer-term reductions in the numbers of (a)
skilled primary sector workers, (b) self-employed men, (c) unpaid family mem-
bers of both genders, (d) men aged 20–24, (e) men and women aged 45–64
years old, (f) men and women with primary level educational qualifications, (g)
women without any schooling, (h) men in Central Macedonia and Thessaly, and
(i) men and women in Western Greece, Crete, East Macedonia and Thrace that
engage (or engaged) in agricultural activities. As the number of unemployed
people went down, we suggest that those who exited the sector either (i) en-
tered sectors in which participation grew (such as public administration and
defense, construction, domestic employment, retail trade and repairs) or (ii)
retired. We also come across obvious increases in the numbers of (a) male em-
ployees, (b) clerks, technicians, craft and service/sales workers, (c) unskilled

       



THE EVOLUTION AND COMPOSITION OF THE AGRICULTURAL LABOUR FORCE IN GREECE: 1998�2008 555

workers, (d) men and women with secondary school qualifications, (e) women
with university degrees, and (f) men in the urban district of Attiki who engage
in agricultural activities. All things considered, one discovers a diversity of re-
sponses (by different segments of the population) to the changing economic en-
vironment, providing a potentially useful glimpse into the evolving composition
of the sector’s workforce. As the latter may signify the need for new arrange-
ments or the presence of new possibilities, its early detection may be useful
for policy purposes; for instance, adopting better tailored economic develop-
ment approaches that might appeal to inhabitants who do not meet the tradi-
tional farmer’s profile (especially as EU interest shifts from production to
stewardship of the land). Indeed, steps could be taken to enhance young peo-
ple’s regard or appreciation for employment in agriculture and/or their expec-
tations of long-term rewards. These could be facilitated via (a) the provision of
positive imagery, broad, practical and versatile skills, as well as apprenticeships;
(b) the availability of specialist advice regarding the suitability of particular crops
and herds, diversification, returns, entrepreneurship etc.; (c) the promotion of
synergies with sectors in higher stages of the value-chain (such as manufactur-
ing, tourism, sales, tertiary level education and research etc.); (d) improvements
in the management of the flow of goods, information and other resources be-
tween points of production and (domestic or foreign) consumption; and so on.

In addition, one observes seasonal swings in (i) the average hours of work
performed by both men and women involved in the sector, as well as in (ii) the
size of some of the groups engaging in such activities—namely, male em-
ployers, self-employed males, science/art professionals, female holders of
upper secondary school qualifications, men in Crete, the South Aegean is-
lands, the Ionian islands, Western Greece, and Epiros, women in the North
Aegean islands, and Central and Western Macedonia, men and women in East
Macedonia–Thrace, teenaged men and women. The pattern implies periodic
attachment to agriculture by segments of the population (or lack of better
options). It also begs the question as to whether the (seasonal) duration of in-
creased employment opportunities might be prolonged and/or extended to
other groups; and what the cost and benefits might be, especially if Greek
regions are presumed to possess or wish to build a comparative advantage in
agriculture or in other sectors. Obviously, in the trying times of the current
economic crisis, a sector’s capacity to provide more jobs during certain sea-
sons ought not to be overlooked. Additionally, ceteris paribus, an enlarged
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agricultural production that affects lower prices may alleviate some of the
household income losses caused by the recent austerity measures.

On the whole, it is hoped that this empirical exploration in the internal
composition and evolution of the Greek agricultural labour force supplies in-
sights into the issue, as well as stimuli for further study, of (a) particular sub-
groups of farmers (such as male employees, science/arts professional, men
and women with upper secondary qualifications or others who are attracted
to the agriculture), and (b) the segments of the population employed in other
sectors.
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Figure A1: The medium- and longer-term pattern of participation in agricultural activi-
ties, other sectors, unemployment and non-participation during 1998i-2008iv in Greece,
exclusive of seasonal effects (in thousands of people aged 15 years or older)

Source: Table 1.
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Figure A2: The medium- and longer-term patterns of participation in agricultural activi-
ties during 1998i-2008iv in Greece, exclusive of seasonal effects (in thousands of people
aged 15 years or older)

The four minor gender and occupation groups in terms of participation

Source: Table 4.

       



Figure A3: The medium- and longer-term patterns of participation in agricultural activi-
ties during 1998i-2008iv in Greece, exclusive of seasonal effects (in thousands of people
aged 15 years or older)

The minor profession groups in terms of participation

Source: Table 5.
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Economic Activities R2

A = 710811 − 2072 (Q98I etc.) + 21 (Q98I etc.)2 − 19461 (Q00III etc.) + 1549 (Q00III etc.)2

+ 19047 (Q03I etc.) − 15062 (Q03I etc.)2 + 75253 (Q04I etc.) + 13543 (Q04I etc.)2 − 3269 QII

− 1773 QIII + 2148 QIV

99.03%

O = 3186891 + 65960 (Q98I etc.) − 8028 (Q98I etc.)2 + 46192 (Q99II etc.) + 8137 (Q99II etc.)2

+ 13105 (Q02II etc.) − 497 (Q02II etc.)2 + 46310 QII + 46607 QIII + 3433 QIV
99.59%

U = 495008 + 22438 (Q98I etc.) − 1545 (Q98I etc.)2 − 18298 (Q00III etc.) + 6897 (Q00III etc.)2

− 44956 (Q01IV etc.) − 3193 (Q01IV etc.)2 − 32038 (Q04II etc.) − 2045 (Q04II etc.)2 − 42479 QII

− 46164 QIII − 20815 QIV

96.72%

NP = 4188620 − 27997 (Q98I etc.) + 4278 (Q98I etc.)2 − 29995 (Q99III etc.) − 2802 (Q99III etc.)2

+ 33162 (Q00IV etc.) − 7977 (Q00IV etc.)2 + 19937 (Q02II etc.) + 6455 (Q02II etc.)2

+ 12942 (Q04II etc.) + 3 (Q04II etc.)2 − 3721 QII − 7574 QIII + 8399 QIV

97.90%

Table 1: SUR estimates of the population’s involvement in agriculture and related activ-
ities (A), other sectors (O), unemployment (U) and non-participation (NP) between the
1st quarter of 1998 (Q98I) and 4th quarter of 2008 (Q08IV) in Greece (All persons aged 15
years or older)

Notes: (a) The quarterly samples of 2004-2008 are based on the 2001 Census, while the figures pertaining
to 1998-2003 are based on re-weightings of the relevant samples.
(b) Bold fonts denote significance at the 1% level.

Additional equation information:
A: P >|z1| = 0; P>|z2| = 0.512; P>|z3| = 0.931; P>|z4| = 0; P>|z5| = 0; P>|z6| = 0.023; P>|z7| = 0; P>|z8|

= 0; P>|z9| = 0; P>|z10| = 0.334; P>|z11| = 0.604; P>|z12| = 0.53.
O: P>|z1| = 0; P>|z2| = 0; P>|z3| = 0.001; P>|z4| = 0.001; P>|z5| = 0.001; P>|z6| = 0.005; P>|z7| = 0.093;

P>|z8| = 0; P>|z9| = 0; P>|z10| = 0.642.
U: P>|z1| = 0; P>|z2| = 0; P>|z3| = 0; P>|z4| = 0.045; P>|z5| = 0; P>|z6| = 0; P>|z7| = 0.012; P>|z8| = 0;

P>|z9| = 0; P>|z10| = 0; P>|z11| = 0; P>|z12| = 0.
NP: P>|z1| = 0; P>|z2| = 0; P>|z3| = 0; P>|z4| = 0; P>|z5| = 0.005; P>|z6| = 0; P>|z7| = 0; P>|z8| = 0.001;

P>|z9| = 0; P>|z10| = 0; P>|z11| = 0.993; P>|z12| = 0.236; P>|z13| = 0.016; P>|z14| = 0.008.

Source: Labour Force Surveys of 1998-2008, National Statistical Service of Greece. Own calculations.

562 PRÓDROMOS�IOÁNNIS K. PRODROMÍDIS

       



Female participation share R2

0.4165 + 0.0036 (Q98I etc.) − 0.0003 (Q98I etc.)2 +  0.0191 (Q99III etc.) − 0.0020 (Q99III etc.)2

+ 0.0111 (Q03II etc.) + 0.0021 (Q03II etc.)2 − 0.0034 (Q07III etc.) + 0.0006 (Q07III etc.)2

+ 0.0022 QII + 0.0019 QIII − 0.0008 QIV

91.44%

Table 2: Estimates with robust standard errors of the female participation share out of
all persons aged 15 years or older involved in agriculture and related activities between
the 1st quarter of 1998 (Q98I) and 4th quarter of 2008 (Q08IV) in Greece  

Notes: As in Table 1.

Additional equation information:
P >|z1| = 0; P>|z2| = 0; P>|z3| = 0; P>|z4| = 0; P>|z5| = 0; P>|z6| = 0; P>|z7| = 0; P>|z8| = 0.016; 
P>|z9| = 0.02; P>|z10| = 0.098; P>|z11| = 0.198;  P>|z12| = 0.556.

Source: Labour Force Surveys of 1998-2008, National Statistical Service of Greece. Own calculations.

Average number of weekly hours worked by R2

men = 36.5420 + 0.0951 (Q98I etc.) − 0.0018 (Q98I etc.)2 − 0.5275 (Q05IV etc.) 
+ 0.0375 (Q05IV etc.)2 + 7.3356 QII + 8.9065 QIII + 3.0160 QIV

91.28%

women = 28.3402 + 0.2585 (Q98I etc.) − 0.0100 (Q98I etc.)2 − 0.0891 (Q05IV etc.) 
+ 0.0412 (Q05IV etc.)2 + 7.0435 QII + 9.3513 QIII + 4.0655 QIV

92.57%

Table 3: SUR estimates of the average number of weekly hours that men and women
engaged in agriculture and related activities between the 1st quarter of 1998 (Q98I) and
4th quarter of 2008 (Q08IV) in Greece (All persons aged 15 years or older)

Notes: As in Table 1.

Additional equation information:
men: P >|z1| = 0; P>|z2| = 0.287; P>|z3| = 0.494; P>|z4| = 0.026; P>|z5| = 0; P>|z6| = 0; P>|z7| = 0; P>|z8| = 0.
women: P >|z1| = 0; P>|z2| = 0.004; P>|z3| = 0; P>|z4| = 0.74; P>|z5| = 0.014; P>|z6| = 0; P>|z7| = 0;

P>|z8| = 0.

Source: Labour Force Surveys of 1998-2008, National Statistical Service of Greece. Own calculations.
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Abstract

The latest EU directive 2009/28/EC on the promotion of the use of energy
from renewable sources established a 10% target of liquid biofuels use for
transport in 2020. Today, only biodiesel is available in the Greek market, while
there is no projection for bioethanol use in the near future. For 2010, the pro-
jected consumption for biodiesel is 182 thousand m3 (5.7% of the automotive
diesel). This quantity is expected to cover the 2.1% of the total transport fuel
consumption in the country for the respective year. This paper reviews the ex-
isting legal framework and the current liquid biofuels market in Greece and
defines the optimum biofuels choices for Greece to meet the 2020 EU targets.
Selected first and second generation biofuel chains are evaluated under tech-
nical, economic and environmental parameters, in order to estimate their im-
pacts for 2010 and 2020. The analysis addresses issues of interest to policy
makers, such as cost of production, greenhouse gas (GHG) emissions, fiscal im-
pact and land use requirements, which are expected to play a critical role in
future planning for biofuels, as well as to provide recommendations for fu-
ture policy formation. The cost of biofuels production is expected to be re-
duced during the next decade, especially for the second generation
technologies. In order to achieve the 2020 targets and minimise the require-
ments for land, Greece should also promote the use of bioethanol from sugar
feedstocks. Additionally, the use of second generation biofuels is expected to

       



further increase the GHG emission savings and minimise the land require-
ments. Regarding policy, biofuels tax exemption, as an incentive measure, will
have high fiscal impact for the government but it is expected to partly coun-
terbalance the reduction of the cost for CO2 rights.

1 Introduction

Today, transport fuels are classified into, basically, two different categories:
fossil fuels that are mainly based on crude oil and natural gas and biofuels
made from renewable sources. As concern for the negative environmental
impacts from transport is increasing and as the finite quantities of fossil fuels
are decreasing, the importance of biofuels is steadily growing. For the last
decade, one of the main targets of EU policy is the promotion of the use of
liquid biofuels for transport. In 2003, the European Directive 2003/30/EC on
the promotion of the use of biofuels or other renewable fuels for transport,
established, for the first time, a binding target of 5.75% use of liquid biofuels
for transport in EU countries, to be achieved by 2010. Recently, this directive
has been replaced by the directive 2009/28/EC on the promotion of the use
of energy from renewable sources. The latter sets the following targets by
2020:
• Reducing greenhouse gas (GHG) emissions by at least 20% (compared with

1990 levels);
• Improving energy efficiency by 20%;
• Raising the share of renewable energy to 20%;
• Increasing the level of biofuels in transport fuel to 10%.

On the other hand, during the last two years there was great criticism on
the impact of liquid biofuels on food prices. It has become obvious that the
production of biofuels from traditional biomass feedstocks (e.g. conventional
oil, sugar and starch crops like rape, cereals, etc.) competes directly with other
applications and utilisations such as food production. However, until now in
Europe, the production of many agricultural products has been more than
saturated and, for this reason, in order to guarantee profitable market prices,
production limits were introduced and high premium was paid for agricul-
tural products and set-aside land, which was an opportunity for growing bio-
mass feedstock. But, the increased biomass demand in the future is expected
to increase this competition (Rutz and Jenssen, 2008).
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2 Aim and Approach

The aim of this work is to review the existing legal framework and the cur-
rent state of the liquid biofuels market in Greece and to define optimum eco-
nomic and environmental choices for biofuels in order to meet the 2020 EU
targets. Both first and second generation biofuels are analysed taking into ac-
count technical and economic parameters, environmental impacts and land
requirements, in order to estimate the impact of biofuel chains under analy-
sis for 2010 and 2020. The work addresses issues of interest to policy makers,
such as production cost, GHG emissions,1 fiscal impact and land availability.
These issues are expected to play a critical role in future planning for biofu-
els, as they have direct impact on their sustainability and cost effectiveness
and to provide recommendations for future policy formation. The paper is
presented in four parts. The first illustrates the current state of the liquid bio-
fuels market in Greece. The second reviews the biofuels-related policy in
Greece, within the framework of European policy, which plays a critical role
in national policy formation (i.e. Biofuels Directive, Renewable Energy Direc-
tive, etc.). The third part of the paper provides technical, economic and en-
vironmental information for the biofuels chains that already exist or could be
applied in the future. The fourth part evaluates the economic, environmen-
tal and land use impacts of biofuels production and use in Greece short-term
(2010), as well as scenarios of selected biofuels chains that could be imple-
mented in Greece long-term (2020).

3 Current State of the Energy and Biofuels Market in Greece

In 2008, the Gross Inland Energy Consumption2 in Greece reached 32 mil-
lion tonnes of oil equivalent (TOE), while the respective Final Energy Con-
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1 In this paper, the GHG emission savings are measured into CO2 equivalent (t CO2eq/m3 of bio-
fuel), calculated based on the typical prices of GHG emissions of fossil fuels and biofuels, as
they are presented in the directive 2009/28/EC.
2 Gross inland consumption is the quantity of energy consumed within the borders of a coun-
try. It is calculated using the following formula: primary production + recovered products +
imports + stock changes – exports – bunkers (i.e. quantities supplied to sea-going ships).
(source: Eurostat)

       



sumption3 was 21 million TOE. Crude oil is the most important source of en-
ergy and represents 68% of the final energy consumption (see Figure 1). In
2008, the final energy consumption of crude oil in Greece was 14 million TOE,
of which 57% was consumed in the transport sector, 25% in households and
commerce and 18% in industry. In the same year, only 62 thousand tonnes of
crude oil was produced in Greece, while the rest is imported, mainly from
Russia, Saudi Arabia and Iran.

Figure 1: Final Energy Consumption, Greece 2008

(Source of primary data: National Information system for the energy, Ministry of Envi-
ronment, Energy and Climate Change, http://www.ypeka.gr)

3 Final energy consumption is the energy finally consumed in the transport, industrial, com-
mercial, agricultural, public and household sectors. It excludes deliveries to the energy trans-
formation sector and to the energy industries themselves (source: Eurostat).
4 2009 and 2010 consumption referred to estimations
5 The estimations were based on the following data regarding the average fuels emissions:
for petrol 2.3 t CO2eq/m3 and for diesel 2.7 t CO2eq/m3 (BFIN, 2010).

During the last two decades, there is a great increase in fossil fuels con-
sumption by the transport sector in Greece and, consequently, in the related
CO2 emissions. Figure 2(a) presents the fossil fuels consumed in the trans-
port sector for the period 1992-20104. Based on fuel consumption, the re-
spective CO2 emissions were estimated5 and presented in Figure 2(b). For this
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Figure 2(a): Final Road Transport Fuels Consumption

Figure 2(b): CO2 Emissions

Source: Ministry of Environment, Energy and Climatic Change, 2010. “6th Report on the Promotion of Bio-
fuels for Transport in Greece for the Period 2005-2010” (http://www.ypeka.gr).

period, the final consumption of petrol increased from 2.9 to 5.0 million m3

(73%), while the final consumption of diesel increased from 1.6 to 2.5 million
m3 (56%). This increase has a substantial negative effect on the environment.
In 1992, the estimated CO2 emissions resulting from petrol and diesel con-
sumption were about 11 million tonnes, while, in 2001, the emissions in-
creased to 14 million tonnes. Respectively, for 2010 the CO2 emissions are
expected to exceed 18 million tonnes. According to this, there will be a 66%
increase of CO2 emissions in the transport sector from 1992 to 2010. 
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Liquid biofuels for transport, especially, when produced from indigenous
feedstocks are expected to play an important role in the reduction (a) of en-
ergy dependency of the country and (b) of inland GHG emissions. Early in
2005, the Greek Government, following the EU directive 2003/30/EC, formed
a relevant law that introduces and regulates the biofuels market, as well as es-
tablishes an annual biofuels allocation system, starting from 2005. Between
2005 and 2009, the Greek biodiesel market has been rising (with a slower, as
expected rate after 2007), as summarised in Table 1.

In 2005 and 2006, biodiesel production in Greece was lower than the al-
located quantity, while in 2007 and 2008 the market was levelled. Today, the
established capacity of biodiesel plants in the country is 715,000 tonnes. For
the period July 2009-June 2010, 182,000 m3 biodiesel was allocated into 13
biodiesel production companies (89% of the total allocated quantity) and 6
import companies (11% of total). This quantity is expected to cover the 5.7%
of the automotive diesel consumption and the 2.1% of the total transport
fuels market. It is important to notice that the established capacity is much
higher than current demand and this can be seen as a challenge for produc-
ing biodiesel with highly competitive value chains which will not rely in the tax
exception schemes.

Year Allocation (m3) Allocation (tonnes) Installed Capacity (tonnes) Production (tonnes)

2005 51,000 44,880 35,000 3,000

2006 91,000 80,080 75,000 42,000

2007 114,000 100,320 440,000 100,000

2008 123,000 108,240 565,000 107,000

2009-2010 182,0001 160,160 715,000 -

Table 1: Biodiesel Quantities in Greece from 2005 to 2009

Source: Ministry of Environment, Energy and Climate Change (http://www.ypeka.gr) and European Biodiesel
Board (http://www.ebb-eu.org)
1 For the period from July 2009 - June 2010.

Regarding energy crops for biodiesel production in Greece (mostly rape-
seed & sunflower), the respective figures show a steady rise in their cultiva-
tion during the last five years. According to the National Statistical Service of
Greece (NSSG) and the Food and Agriculture Organisation (FAO), in 2005,
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there was no rapeseed production in Greece, while the cultivated area of sun-
flower was about 4,600 hectares. For 2007, the respective figures were 4,000
ha of rapeseed (for biodiesel production) and 14,000 ha of sunflower. The
major part of the sunflower produced was used for non-food purposes and
the contractual price offered in 2007, by the biodiesel industry ranged be-
tween 200 and 259 €/tonne (Illiopoulos and Rozakis, 2010).

Although the majority of arable crop land in Greece is covered by small
grain cereals, maize and sugar beet, until now, there is no production of
bioethanol in the country. As the market has not developed, there are also no
bioethanol imports. According to the “6th Report on the Promotion of Biofu-
els for Transport in Greece for the Period 2005-2010,” published in April 2010
by the Ministry of Environment, Energy and Climate Change, at the end of
2006, the Board of Directors of the Hellenic Sugar Industry announced that
two of the sugar factories, one in Larissa and the other in Xanthi, will be con-
verted to bioethanol plants. The capacity for each one was planned to be
about 150 thousand m3/year. Unfortunately, until November 2008, no strate-
gic investor was found and the project was not realised. Recently, the Law
3769/2009 mentions that bioethanol will be introduced into the Greek mar-
ket for the period 2010–2016 either as pure biofuel or as blend with petrol.
In this case, priority will be given to bioethanol produced by indigenous en-
ergy crops. The 2010 biofuels report, mentioned above, concludes that there
will be no bioethanol introduction in the Greek market during 2010.

4 Biofuels Policy in Greece

4.1 National Biofuels Legal Framework

The main law that deals with the fuel market in Greece is Law 3054/2002
for the Organisation of the Petroleum Products Markets, which covers all of
the services such as refinement, trading, transport and storage for the crude
oil and petroleum products.

Following the EU Directive 2003/30/EC on the promotion of the use of
biofuels or other renewable fuels for transport, the Greek government
adopted the Law 3423/2005 for the “Introduction of Biofuels and Other Re-
newable Fuels into the Greek Market”. This law is based on the Law
3054/2002 and its main objective is to define the biofuels categories for the
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Greek market and to establish the production and trading system for biofu-
els. According to it, the blending of biofuels with petroleum products is per-
formed only by the petroleum refineries. Also, the law established an annual
biofuels allocation system until the end of 2010. According to this, every year,
the Ministry of Environment, Energy and Climate Change and the Ministry of
Rural Development, allocate an annual, predetermined quantity to applying
biofuel companies (producers or importers). The allocated biofuel quantities
fall under the special fiscal regime of the Law 2960/2001 (article 78). The al-
location is based on the ability of the companies to meet specific criteria.
Each parameter has a special weight factor for the procedure. Table 2 pres-
ents the criteria, according to the latest call for biodiesel allocation 2010.

Criterion Weight factor

Signed contracts for Greek energy crops production 25%

The demanded allocated quantity by each company 20%

The biodiesel quantities delivered by the company for previous allocations 15%

Estimated index based on the total cost and the profit of each company 10%

Estimated index based on the consequence of the company for the above
biodiesel deliveries

7.5%

Purchase invoices for Greek, used vegetable oils, used frying oils and animal fats 7.5%

Purchase invoices for Greek cotton seed 5%

The research activity of the company, for example, contracts for research proj-
ects with universities and other research institutes

5%

The occupation of ISO certificate by the company 5%

Table 2: Criteria for the annual Greek Biodiesel Allocation

In July 2009, the Law 3423/2006 was replaced by the article 22 of the Law
3769/2009. This law is based on the EU directive 2009/28/EC on the promo-
tion of the use of energy from renewable sources and sets the 10% biofuels
use target for 2020. The new point within this law is that biofuels blending
with petroleum products can be performed not only by the refineries (as the
previous law stated) but also by petroleum trading companies (if they import
petrol). Every year, the Ministry of Finance, the Ministry of Environment, En-
ergy and Climate Change and the Ministry of Rural Development and Food de-
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termine the annual biofuels quantities, regarding the period from the 1st of
July (current year) to the 30th of June (next year) and allocate this between the
applying biofuel companies. The law also records the criteria for the alloca-
tion of biofuels between companies and the penalties if conventional obli-
gations are not met. Finally, according to this legislation, bioethanol will be
sold in the Greek market for the period 2010-2016.

4.2 Fuel Taxes

Transport fuels in Greece are charged by the excise duty and VAT. Since
2005, both taxes are increasing continuously. Especially during 2010, increase
of fuel taxes was very high. As regards to the excise duty of transport fuels,
this is determined by the Law 2960/2001 of the Greek Parliament, as modi-
fied later by the Laws 3483/2006, 3775/2009, 3828/2010, 3833/2010 and
3845/2010. Table 3 presents the exact taxation figures. As shown, during
2010, the excise duty of petrol was increased by 63.4%, while for diesel, it
was increased by 66.4%. Regarding the fuel VAT, it is applied to the fuel price
after the excise duty and, this way, it increases the effect of the duty on fuel
prices. Until April 2005, the VAT was 18% and increased to 19%. In March
2010, according to the Law 3833/2010, the VAT was increased to 21%. Start-
ing from July 2010, Law 3854/2010 increased the VAT to 23%.

Period 
Unl. Petrol

(RON< 96.5)1
Unl. Petrol

(RON> 96.5)
Diesel for 
transport

Biodiesel Respective Law

2001-2005 296 316 245 - L.2960/2001

2006 313 327 260
Tax exempted

L.3483/2006

2007 331 338 276

2008 350 349 293 293

From 1/09 to 7/09 359 359 302 302

From 7/09 to 2/10 410 410 302 302
L.3483/2006 &

L.3775/2009

From 2/10 to 3/10 530 530 352 352 L.3828/2010  

From 3/10 to 5/10 610 610 382 382 L.3833/2010  

From 5/10 until today 670 670 412 412 L.3845/2010  

Table 3: Excise Duty in €/1,000 litres

1 Road Octane Number (RON).
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With regard to biofuels taxation, the allocated biodiesel volumes deliv-
ered to oil refineries, were under special tax exemption for the period 2005
to 2007. At this point, it should be stressed, that since January 2008, all
biodiesel quantities in Greece are also charged with the same excise duty as
fossil diesel. On the other hand, there is no specific reference for bioethanol
taxation and, for this reason, it is assumed that it will also be charged with the
same excise duty as automotive petrol.

4.3 Specific Policy Measures for Biofuels Promotion

Although biofuels have been used worldwide on a commercial scale for
more than 10 years, the production cost still remains high and the price is
not competitive to the price of fossil fuels. In particular, it was calculated that
the EU average production costs of biofuels production at filling stations,
ranges, from 23 to 40 €/GJ, while the respective cost for fossil fuels is about
7 €/GJ (Varela et al., 2005). The production cost of various biofuels types,
compared to the cost of fossil fuels, is discussed more extensively later in this
paper. In order to make the price similar to petrol and diesel, it may be sub-
sidised by three means: (a) subsidisation of the agricultural raw materials
through the Common Agricultural Policy (CAP), (b) de-fiscalisation (de-taxa-
tion) and (c) laws requiring a minimum percentage of biofuels obligations,
where the increased cost of biofuels blends is transferred to the final con-
sumer (Russi, 2008).

As regards the subsidisation of agricultural feedstocks for biofuels pro-
duction, the EU Regulation 1782/2003 (CAP) established, for the first time, the
subsidisation of energy crops by 45 €/ha. Additionally, the recent CAP de-
couples the subsidy from the production of conventional crops. This fact en-
ables energy crops to become more competitive than conventional crops
(Lychnaras, 2008; Lychnaras and Rozakis, 2006).

As mentioned in the previous section, since January 2008, all biodiesel
quantities in Greece are also charged with the same excise duty as fossil
diesel. The increased cost of the minimum predetermined biofuels use is
shifted directly to the final consumer’s price.

       



5 Biofuels Chains: Current and Future Options

5.1 First Generation Biofuels

The most common first generation biofuels are biodiesel, produced from
vegetable oils and fats and bioethanol, produced from starchy and sugar bio-
mass.

Biodiesel today is most often used in 5%-20% blends (B5, B20) with fossil
diesel, or even in pure B100 form (OECD/IEA, 2007). The main process for
biodiesel production is based on trans-esterification of vegetable oils, through
the addition of methanol (or other alcohols) and a catalyst. The main process
to produce biodiesel includes: (i) oil extraction, (ii) transesterification of vir-
gin oils from oil seeds – for the two-step process of biodiesel production –
and (iii) transesterification of used oils and fats for biodiesel production from
residue streams. This technology is long since used and is applied specifically
for biodiesel production in Europe (most notably in Germany) since the early
1990s (De Wit et al., 2009). This procedure gives glycerol as a by-product. Ad-
vanced processes include the replacement of methanol by bioethanol. The
main feedstock is oil from sunflower, rapeseed, soy and palm oil seeds. The
oil is extracted chemically or mechanically. 

Bioethanol is mostly used in low 5%-10% blends with petrol (E5, E10) but,
also, as E85 in flex-fuel vehicles (OECD/IEA, 2007). The main feedstock for
bioethanol production is starchy raw materials, such as wheat and corn, and
sugar, such as sugar beets, sugar cane and sweet sorghum. Bioethanol pro-
duction from sugar and starch consists of two major process steps (i) the pro-
duction of sugar and (ii) the fermentation of sugar to ethanol. Production of
sugar from sugar crops (e.g. sugar beet) involves crushing and extraction of
the sugar. Production of sugar from starch crops (e.g. wheat) involves milling
of the grains to obtain the starchy material, dilution and heating to dissolve the
starch and conversion of the starch to sugars by hydrolysis (De Wit et al., 2009).

5.2 Second Generation Biofuels

First generation biofuel processes are, at the moment, the commercially
available options but they have important limitations regarding competition
with food supplies, in terms of land use, biodiversity, etc. Further, they are
not cost competitive with existing fossil fuels such as oil and some produce
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only limited GHG emissions savings. Second generation biofuels can help
solve these problems and can supply a larger proportion of our fuel supply
sustainably, affordably, and with greater environmental benefits. Second gen-
eration biofuel technologies have been developed in order to overcome these
limitations (Evans, 2007).

As described above, the production of first generation biofuels is mostly
based on conventional food crops. So, when demand for biofuels is rising,
food prices are expected to increase and shortages might be experienced, es-
pecially in third world countries. Additionally, some of the food crops used,
such as corn, wheat and sugar beets, require high agricultural inputs in the
form of fertilisers, pesticides, etc., which limits the GHG emissions reductions
that can be achieved. The GHG emission savings for second generation bio-
fuels are much higher than those obtained by first generation biofuels (esti-
mates of more than 90% savings when compared with fossil petroleum are
reported) (see Table 4).

The goal of second generation biofuel processes is to increase the effi-
ciency of sustainable biofuel production by using residual lignocellulosic bio-
mass or dedicated biofuel crops such as switchgrass, jatropha and, specifically,
bred cereals with low grain. The scope is to extract useful feedstocks from
woody or fibrous biomass, where the useful sugars are locked in by lignin and
cellulose. New advanced technologies include the production of synthetic
biodiesel via lignocellulosic biomass gasification and catalytic conversion to
liquid using Fischer-Tropsch process (OECD/IEA, 2007).

Lignocellulosic ethanol is a second generation biofuel, used as a substitute
for automotive petrol. Lignocellulosic ethanol is made by freeing the sugar
molecules from cellulose using enzymes, steam heating, or other pre-treat-
ments. Then, the produced sugar is fermented to produce ethanol in the same
way as first generation bioethanol production. The by-product of this process
is lignin, which can be burned as a carbon neutral fuel to produce heat and
power (Edwards et al., 2008). The process involves the lignocellulosic biomass
pre-treatment to release cellulose and hemi-cellulose, hydrolysis to release
fermentable 5- and 6-carbon sugars, fermentation of sugars and distillation of
ethanol to fuel grade (OECD/IEA, 2007). Production of bioethanol from lig-
nocellulose (LE) material is comprised of three major steps (i) pretreatment
of the lignocellulose material, (ii) hydrolysis of the lignocellulose to break it
down into sugars (C5 and C6-sugars) and (iii) fermentation of the sugars to
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convert it into bioethanol. Various processes are available to pre-treat ligno-
celluloses feedstocks that are required to reduce size and improve surface-to-
volume ratio to make it suitable for hydrolysis (De Wit et al., 2009).

Fischer-Tropsch Diesel (F-T Diesel) is a second generation biofuels for
transport, used as a substitute for conventional diesel. The production of syn-
thetic biodiesel is performed via solid biomass gasification and catalytic con-
version to liquid, using Fischer-Tropsch process (OECD/IEA, 2007). The process
from biomass to F-T (synthetic) diesel includes of three major steps, (i) the
pre-treatment of the raw feedstock, (ii) the gasification of lignocellulose ma-
terial to syngas (H2 and CO) and (iii) the F-T reactor where the syngas is used
to synthesize F-T diesel, although a multitude of end products can be syn-
thesized, e.g. kerosene (De Wit et al., 2009).

5.3 Biofuel Chains

This work assesses the impact of current and future biofuels chains for
Greece, in terms of cost, GHG emissions, land use requirements and fiscal im-
pact. The biofuel chains under study are presented in Table 4.
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Biofuel Feedstock Feedstock Category Technology

1st generation

Biodiesel
Rapeseed

Oil Trans-esterification
Sunflower

Bioethanol

Sugar beets Sugar

FermentationWheat
Starch

Maize

2nd generation

Fisher-Tropsch
Biodiesel Short Rotation 

Coppice (SRC)1
Lignocellulosic 
Biomass

Fisher-Tropsch 
Gasification

Lignocellulosic
Ethanol

Fermentation

Table 4: Current and Future Biofuels Chains for Greece

1 Farmed Wood.

The basic technical parameters for each type of biofuel, as well as the key
features of each impact category are highlighted in Table 5.

For comparative reasons, Table 6 presents the respective technical pa-
rameters and key figures for fossil fuels.
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Cost of production: Biofuels production cost varies based on the feed-
stocks and the process. Second generation technologies are more efficient
and can exploit cheaper feedstocks, compared to those used for the produc-
tion of first generation biofuels. On the other hand, both their capital and op-
erational expenses are still very high and are cost effective only if very large-
scale plants are considered. (OECD/IEA, 2007). Today, the cost of second gen-
eration biofuels is much higher than first generation but is expected to be-
come more competitive in the future (see table 5). As mentioned before,
today, the EU average cost of biofuels at filling station (23-40 €/GJ) is much
higher than the cost of fossil fuels (about 7 €/GJ), as presented in Table 6. Ac-
cording to Viewls report (Varela et al., 2005), future technological develop-
ment is expected to contribute to cost reductions in biofuels (22-29 €/GJ),
while the cost of conventional fuels is expected to increase (9.4 €/GJ). Nev-
ertheless, biofuels cost is not expected to be competitive to that of fossil fuels.
The increased cost could be covered by the CO2 rights emissions savings from
biofuels use.

GHG emissions: It has been reported in literature that the use of liquid
biofuels for transport may reduce GHG emissions up to 95%, compared to
fossil fuels (see Table 5). The extent of reduction strongly depends on the se-
lected chain, i.e. the final product, the feedstock and the process technology
used (first or second generation technologies). For the purposes of this paper,
the GHG emission savings are measured into CO2 equivalent (t CO2eq/m3 of
biofuel), and calculated, based on the typical prices of GHG emissions of fos-
sil fuels and biofuels, as they are presented in the directive 2009/28/EC.

Fiscal impact: As mentioned, biofuels production is usually subsidised in-
directly by governments with de-taxation measures. In absolute terms, the ex-
emption from the excise duty has a negative fiscal impact for the government

LHV (MJ/kg)1 Density (kg/l)1 
Costs at filling station (€ 2002/ GJ)2 CO2 Emissions

(t CO2eq/m3)1
2005 2020 

Diesel 43 0.84 7.1 9.4 2.7

Petrol 44 0.73 7.1 9.4 2.3 

Table 6: Technical Parameters and Key Figures of Diesel and Petrol

1 Source: BFIN, 2009.
2 Source: Varela et al., 2005.
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(tax revenue losses). On the other hand, the benefits from biofuels could have
a positive fiscal impact resulting in respective CO2 emissions savings.

Land Use Requirements: Biofuel yield per land unit strongly depends on
the type of feedstock. There are ‘higher-productivity’ crops that demand less
land in order to produce a specific quantity of biofuels (Dehue and Hettinga,
2008). Previous research for biofuels has shown that land availability and
quality will define the amount and type of feedstocks production in Greece
(Panoutsou, et al., 2008). According to the Hellenic Statistical Authority (EL.
STAT, 2010), in 2007, the total Greek Utilised Agricultural Area (UAA) was
about 3.7 million hectares, of which, about 2 million hectares were covered
with arable crops and 470 thousand hectares was set-aside land. In order to
minimise the competition between energy and food crops, the former should
be basically cultivated on set aside land. The regions with high amount of set
aside areas that could be used for biomass feedstock production are in south-
ern Greece, the Peloponnese (21% of total set-aside land) and in northern
Greece, Macedonia (20% of total). Alternatively, energy crops could be in-
troduced on arable land, and substitute conventional, industrial crops with
low opportunity cost in the Greek market, such as cotton and tobacco. Thes-
saly and Macedonia are the regions that show the greatest potential for en-
ergy crops production. Relative to this, one of the main goals of this paper is
to analyse land use requirements for the biofuel chains under study, in order
to achieve the targets for 2020 and, for this reason, the issue of land use op-
tions is discussed at greater length in the results of this paper.

6 Current and Future Biofuels Scenarios

Transport fuel consumption for 2010, in Greece, is expected to be 2.4 mil-
lion tonnes diesel and 4.4 million tonnes petrol (Ministry of Environment, En-
ergy and Climate Change, 2010[1]). According to the previous biofuels
Directive 2003/30/EC, the target for 2010 was 5.75% share of biofuels (esti-
mated based on the energy content). This means that to meet the target,
Greece should have 161 thousand tonnes biodiesel consumption and 400
tonnes bioethanol consumption for 2010. As mentioned, the allocated
biodiesel quantity for 2010 is 182 thousand m3 (160 thousand tonnes) while
there is no prediction for bioethanol use. Based on these figures, there will be
a 5.7% biodiesel and 0% bioethanol share, or 2.1% biofuels share for trans-

       



port. Respectively, for 2020, the estimated fuel consumption is expected to
be 2.5 million tonnes automotive diesel and 3.6 million tonnes petrol (Min-
istry of Environment, Energy and Climate Change, 2010[2]). The biofuels tar-
gets for 2020 are already determined at 10% share of liquid biofuels, by the
Directive 2009/28/EC.

In this paper three scenarios are analysed:
• The first, called “2010 Case” deals with the expected liquid biofuel market

in Greece for 2010.
• The second scenario, called “2020 Basic Scenario” deals with the idea of

equal 10% replacement of biodiesel and bioethanol for 2020.
• The third, called “2020 Alternative Scenario” was created based on more

realistic assumptions. During the last five years, the biodiesel market in
Greece has developed very fast while there is no bioethanol market. Taking
this fact into consideration, in this scenario, it is assumed that a minimum
5% replacement of petrol by bioethanol is easy to accomplish for 2020 con-
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Scenario
Biofuel 

Category
Biofuel

Consumption
(000 tonnes)

Biofuels Use2 Total Use3

Case 2010 1st generation
Biodiesel 160 5.7%

2.1%
Bioethanol - 0.0%

2020 Basic
Scenario

1st generation
Biodiesel 283 10.0%

10.0%
Bioethanol 566 10.0%

2nd generation
F-T Biodiesel 244 10.0% 10.0%

Lignocellulosic Ethanol 564 10.0%

2020 
Alternative
Scenario

1st generation
Biodiesel 485 17.1%

10.0%
Bioethanol 283 5.0%

2nd generation
F-T Biodiesel 417 17.1%

10.0%
Lignocellulosic Ethanol 282 5.0%

Table 7: Scenarios for Biofuels Use in 2010 and 20201

1 The replacement of fossil fuels with biofuels is estimated based on the energy content. For example, the
diesel consumption for 2020 is expected to be 2,515 thousand tonnes, or 29,837 GWh (energy content of
diesel: 34 GJ/t or 11.86 MWh/t). In order to achieve 10% replacement, 2,984 GWh should be covered from
biodiesel. Knowing that the energy content of 1st generation biodiesel is 38 GJ/t or 10.53 MWh/t, 283 thou-
sand tonnes of biodiesel should be consumed.
2 Percentage of biofuel into fossil fuels blends. Blends of a) conventional diesel with biodiesel or F-T diesel
and b) petrol with bioethanol or lignocellulosic ethanol.
3 Total use of liquid biofuels for transport.
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sumption, while the rest of the total biofuels target will be covered by
biodiesel.

It is worthwhile to mention that, in the scenarios examined in this paper,
the replacement of fossil fuels with biofuels is estimated based on the en-
ergy content. For this reason, in order to estimate the biofuel needs for 2020,
the different specifications of first and second generation biofuels was con-
sidered (see Table 7). In the case of biodiesel, there is a difference between
the energy content and the density of first generation biodiesel and the Fis-
cher-Tropsch Diesel. For 2020 scenarios, the analysis estimates either the use
of first generation or second generation biofuels (one category of biofuel per
case). The effect of combined first and second biofuel options is not examined
in the work. Table 7 shows the detailed assumptions for the scenarios.

7 Results

7.1 GHG Emissions Savings

In this analysis, the GHG emissions savings from the replacement of fos-
sil fuels are estimated for each scenario and every biofuel production chain.
At this point, it should be mentioned that the road transport are excluded
from the European Union Greenhouse Gas Emission Trading System (EU ETS),
even for the period 2013-2020. In order to estimate the benefit of GHG sav-
ings into fiscal quantities, referenced figures for 2010 and 2020, CO2 prices are
used. The relevant calculations are presented as the opportunity cost of a
tonne of CO2 emissions reduction. The specific figures used were 15 €/t CO2

for 20106 and 42 €/t CO2 for 2020 (Duer and Christensen, 2009). Table 8 shows
for each scenario and for every biofuel production chain (i) the quantity of
biofuel used as presented in Table 7, (ii) the respective GHG emission savings
in tonnes of CO2 equivalent and (iii) the estimated opportunity cost of the
emission savings.

For 2010, the CO2eq savings from biodiesel use will be between 182 and
240 t CO2eq, depending on the mix of the feedstock (rapeseed or sunflower).

6 Source: http://www.co2prices.eu/
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Biofuel Feedstock

Case 2010 2020 Basic Scenario 2020 Alternative Scenario

Biofuel CO2 Savings Biofuel CO2 Savings Biofuel CO2 Savings

000 t 000 t mil € 000 t 000 t mil € 000 t 000 t mil €

1st
ge

ne
ra

tio
n 

Bi
od

ie
se

l 

Rapeseed 
160

182 2.7 
283

322 13.5 
485

550 23.1

Sunflower 240 3.6 426 17.9 727 30.5

Bi
oe

th
an

ol
 

Sugar beets

- 

- - 

566

919 38.6

283

459 19.3

Wheat - - 630 26.5 315 13.2

Maize - - 871 36.6 435 18.3

2nd
ge

ne
ra

tio
n

Fi
sh

er
-

Tr
op

sc
h

Di
es

el

SRC

- - - 244 618 25.9 535 1.354 56.9

Lig
no

-
ce

llu
lo

sic
Et

ha
no

l

- - - 564 1,240 52.1 282 620 26.0

Table 8: GHG Emission Savings

For 2020, the use of second generation, instead of first generation biofuels,
can maximise the GHG emission savings, either for the basic or the alterna-
tive scenario analysed. For the basic scenario, the use of second generation
biofuels may save 1,860 t CO2eq, while the respective figure for the alternative
scenario is about 1,975 t CO2eq. On the other hand, where the 2020 biofuel
production is based on first generation biofuels technologies, the basic sce-
nario (more bioethanol than biodiesel) proved to be more beneficial for the
environment, compared to the alternative scenario (more biodiesel than
bioethanol). Based on the results of this analysis, second generation biofuels
and bioethanol are the optimal choices for higher CO2eq savings.

7.2 Fiscal Impact of Biofuels Policy

As mentioned, since 2008, liquid biofuels in Greece are not excluded from
the excise duty, which for 2010 increased to 670 euro/m3 for petrol (or
bioethanol) and 412 euro/m3 for diesel (or biodiesel). This way, the increased
cost of the minimum predetermined biofuels use shifts to the final con-
sumer’s price. The paper estimates the fiscal impact (reduction of energy
taxes) for each of the scenarios, in the case where all biofuels quantities con-
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sumed in Greece were excluded from the excise duty. For 2020, the figures are
estimated based on 2010 energy taxes. Table 9 presents the tax revenue
losses and the estimated savings from the CO2 rights (see Table 8) for each
case.

Table 9: Fiscal Impact (in million €)

Case 2010 2020 Basic Scenario 2020 Alternative Scenario

Tax Revenue
Losses 

CO2 Rights
Savings 

Tax Rev-
enue Losses 

CO2 Rights 
Savings 

Tax Revenue
Losses 

CO2 Rights
Savings

Fiscal Impact Effect (-) (+) (-) (+) (-) (+)

1st
ge

ne
ra

tio
n Biodiesel 75 3-4 133 14-18 227 23-31

Bioethanol - - 480 27-39 240 13-19

Total 75 3-4 613 41-57 467 36-50

2nd
ge

ne
ra

tio
n Fisher-Tropsch

Diesel
- - 129 26 221 26

Lignocellulosic
Ethanol

- - 479 52 239 57

Total - - 608 78 460 83

For 2010 case, the biodiesel consumption in Greece is expected to be 160
thousand tonnes, while there will be no bioethanol consumption. Relative to
biofuels tax exemption, the energy tax revenue loss for the country, taking into
account the latest figures for the excise duties, is calculated at 75 million €. For
2020 basic scenario, in order to achieve the respective targets, consumption
requirements include 283 thousand tonnes of biodiesel or 244 thousand
tonnes of F-T Diesel and about 565 thousand tonnes of bioethanol or ligno-
cellulosic ethanol. Again, in the case of biofuels tax exemption (assuming the
figures for the excise duty of 2010), the fiscal cost for the country would be
about 610 million € (about 20% because of biodiesel and 80% because of
bioethanol). For the 2020 alternative scenario, where it is assumed that
biodiesel will play the main role in the Greek biofuels market, the tax revenue
losses are lower. In particular, the estimates cost for the government would
be about 460 million euro (about 50% because of biodiesel and 50% because
of bioethanol). In this case, the alternative scenario for 2020 looks more at-
tractive for the government.

       



Assuming that, in the future, there will be a country base CO2 trading mar-
ket, the use of liquid biofuels for transport could have a positive fiscal impact
for the country, since it is expected to reduce the cost for CO2 rights. For 2010
case, where the estimated price of CO2 rights is low, the savings are about 3
to 4 million €. For 2020 basic scenario, the CO2 rights savings range between
41 and 57 million € (in the case of first generation biofuels production) and
78 million € (in the case of second generation biofuels production). The re-
spective figures for the 2020 alternative scenario are 36 to 50 million € (for
first generation biofuels) and 83 million € (for second generation biofuels). It
is obvious that the CO2 savings are higher when second generation biofuels
or bioethanol is chosen.

7.3 Land Requirements

Figure 3 presents the land requirements in thousand hectares for the
three scenarios and for each biofuel chain. It should be noted that this figure
presents indicative illustration of the land requirements to meet all of the tar-
gets as described in the scenarios, by only one type of biofuel per case. The
effect of combined biofuel options is not examined in the paper.

This figure also shows the set aside area in Greece, in comparison to the
land requirements for biofuels feedstock production. As mentioned, in 2007,
the total Utilized Agricultural Area (UAA) in Greece was about 3.7 million
hectares, of which, about 2 million hectares were covered with arable crops
and 470 thousand hectares was set aside area. According to this, set aside
land could cover a great amount of the land needed for 2020 biofuels feed-
stock production, especially in the case of 2nd generation biofuels production
(see Figure 3).

More specifically, for 2010, about 200,000 hectares are needed to cover
the domestic biodiesel consumption. This is about 5.5% of the UAA of Greece.
The land that will be used for energy crops production in 2010 is substantially
less than this figure. As mentioned, 11% of the biodiesel will be covered by
biofuel imports. Obviously, a part of the rest is expected to be produced using
imported feedstock, such as vegetable oils.

As expected, the production of second generation biofuels shows the min-
imum land requirements in order to meet the targets for 2020. In particular,
for the basic scenario, 52 thousand hectares (1.4 % of UAA) and 128 thou-
sand hectares (3.5% of UAA) are needed to cover the total requirements of
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F-T diesel and lignocellulosic ethanol. For the alternative scenario, the re-
spective figures are 89 thousand hectares (2.4% of UAA) and 64 thousand
hectares (1.7% of UAA). In both cases, the production of short rotation cop-
pice or perennial grasses, as biomass feedstocks for second generation bio-
fuels, could be performed on set aside land. This way there will not be any
competition to food crops production.

On the other hand, in order to meet the targets for 2020 using first gen-
eration biofuels, land requirements are much higher. Regarding the basic sce-
nario, the land requirements vary between 450 thousand (12% of UAA) and
790 thousand hectares (21% of UAA), depending on the feedstock. For the
alternative scenario, where biodiesel is assumed to be the main biofuel, the
respective figures vary between 630 thousand (17% of UAA) and 820 thou-
sand hectares (22% of UAA). In this case, set aside land could cover only a
small amount of the area that will be used for feedstock and other types of
land should be used, such as arable land. This will increase the direct com-
petition between energy and food crops and might increase the danger of fu-
ture rises in domestic food prices and land opportunity costs.

Figure 3 shows that there are specific cases that maximise the land re-
quirements for biofuels feedstock production. In particular, in order to meet

Figure 3: Land Requirements

       



the biodiesel targets of the alternative 2020 scenario, assuming sunflower as
feedstock, about 600 thousand hectares are needed. Respectively, for the
case of bioethanol production from wheat in the basic 2020 scenario, 435
thousand hectares are needed to meet the target. On the other hand, the
production of bioethanol from sugar beets seems to be much more efficient
on resource requirements. In particular, for the basic scenario, about 115
thousand hectares are needed, while for the alternative scenario the land re-
quirements are less than 60 thousand hectares.

Based on these results, it is illustrated that the land requirements for cov-
ering 2020 biofuels targets will be very high in the case of first generation
biofuels production and, especially, when the target is mostly met by biodiesel
use. The extensive land use for biofuels production will increase the compe-
tition between energy and food crops and might cause rises in domestic food
prices and land opportunity costs. In this case, future policy should give pri-
ority to second generation biofuels and bioethanol production.

8 Conclusions

This paper evaluated the most promising options for liquid biofuels in
Greece, in order to meet the 2020 targets for 10% biofuels use in transport.
The work assessed the impact of selected biofuel chains, in terms of cost,
GHG emissions, fiscal impact and land use requirements. The analysis focused
on short-term (2010) impacts of projected biodiesel use in Greece, as well as
scenarios for selected biofuel chains that could be implemented in Greece
by 2020.

The results showed that for 2010, the CO2eq emission savings from
biodiesel use will be low but for 2020 the figures could be very high, espe-
cially, when biofuels mixture in Greece consists mostly of second generation
biofuels and bioethanol. Based on the analysis, these types of liquid biofuels
appear to be the optimal choices for higher CO2eq savings.

Regarding fiscal policy, the paper analysed the biofuels tax exemption as
a support mechanism. Such a measure is expected to have high fiscal impact
for the government. Since the excise duty of petrol is higher than the excise
duty for diesel, the negative impact for the government will be higher when
the use of bioethanol or lignocellulosic ethanol is higher than the use of
biodiesel or Fisher-Tropsch diesel. On the other hand, it is worthwhile to men-
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tion that the tax revenue losses will partly counterbalance the reduction of
the cost for CO2 rights, after 2020. In this case, the use of second generation
biofuels and the use of bioethanol show higher CO2 rights savings.

The analysis also assessed the land use requirements in order to meet the
2020 targets. The results showed that bioethanol production from sugar feed-
stocks and second generation biofuels production are less land-demanding
options. The use of these biofuels will decrease the pressure for land thus re-
duce direct competition between energy and food crops and minimise the
danger of future rises in domestic food prices and land opportunity costs. Ad-
ditionally, the feedstock for second generation biofuels could be produced
on set aside land, in order to minimise the competition with food crops.

In conclusion, in terms of environmental and land use requirements,
bioethanol, especially from sugar feedstocks, as well as second generation
biofuels, appear to be the most promising options for the Greek future, bio-
fuel market. Today, the higher cost of these biofuels is the main barrier but,
in the future, cost reduction is expected. This will make these biofuels more
competitive and represent economically attractive investments. Future pol-
icy formation in the country should, therefore, be based on an optimised bio-
fuels mix that will minimise land use requirements and fiscal impacts along
with maximising the CO2 savings.
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Abstract

This paper compares Greece’s performance in attracting Foreign Direct In-
vestment (FDI) relative to its GDP with 24 countries in its general geographic
region. These 24 countries of the Southern Europe, Central and Eastern Eu-
rope, North Africa and Western Asia (SCENAWA) region are Greece’s com-
petitors as an export and FDI base, as well as where Greece places much of its
own outward FDI. Greece is lagging behind most countries of the SCENAWA
region, not only in FDI-GDP ratios, but, also, in the related indicators of tech-
nological development. From a brief review of the literature, useful measures
of some of the factors shown to be important determinants of FDI are devel-
oped for as many of the 25 countries, as possible, in this region. Differences
in means and highly selective cross-country regressions are then used to iden-
tify factors that would appear to help explain the recent shortfall of Greece in
attracting FDI. Among the factors identified are its slow and costly legal sys-
tem for resolving commercial disputes, the rigidities of its labour and product
market regulations, its relatively high investment risk (which, in turn, seems
to be related to its high and rising fiscal deficits and foreign debt), the pres-
sure perceived by its firms to provide officials with gifts in return for services
received, and, quite surprisingly, its tariff rates, which are now high relative
to those of other SCENAWA countries. Greece also enjoys certain advantages,
such as its location, natural advantages for tourism and residential living and
the relatively high level of education of its domestic labour force. Yet, it may
not be taking as much advantage of these factors as it could. Although the

       



sample is too small and the applied analysis of the pure cross-section variety
for the results to be considered anything more than very tentative, the factors
identified appear to be potentially important and the suggested policy re-
forms worthy of serious consideration.   

I Introduction

In absolute terms, Greece’s inward flows of FDI have increased rapidly since
the mid-1970s. Indeed, although Greece’s FDI inflows have fluctuated quite sub-
stantially, on average, these inflows have increased some ten-fold since the late
1970s. Given that FDI is increasingly recognised as an important source of tech-
nological advancement and, at least, potentially, as a source, not only of greater
competition in product markets and managerial expertise, but also of capital ac-
cumulation, FDI has, no doubt, contributed to the overall growth of the Greek
economy. Indeed, Greece enjoyed the second highest growth rate in GDP per
capita among the 12 Euro Zone countries and, also, among the 30 OECD coun-
tries between 1995 and 2005 (OECD Policy Brief May 2007).

Yet, in relative terms, Greece has increasingly lagged behind in FDI. Fur-
thermore, Greece’s FDI relative to GDP declined from over 1% of GDP between
the mid-1970s and the mid- 1990s to an average of less than 1 percent of GDP
through at least 2008 which, except for 2008, was a period when globally FDI
flows increased several times as fast as GDP. Relative to world FDI flows, ac-
cording to data from the UNCTAD’s World Investment Report (Statistics-on-
line), Greece’s share declined from over 1 percent of the world total in the late
1970s to only a little over one tenth of one percent since 1997. This has hap-
pened despite a host of factors which would normally be deemed favourable
to FDI inflows into Greece. These include Greece’s accession to the European
Union in 1992, considerable privatisation of state enterprises, and accession
to the Euro Zone in 2002. As was indicated in the same OECD Policy Brief,
which pointed to Greece’s remarkable success in growth over the preceding
decade, Greece ranked last among Euro Zone countries and 29th among the 30
OECD countries in FDI inflows as a percent of GDP in the decade prior to 2007.
In this paper, we make use of comparisons between Greece and the twenty-
four other countries occupying a region in Southern Europe, Central and East-
ern Europe, North Africa and Western Asia, which we identify as SCENAWA.
The other countries of the SCENAWA region are Greece’s competitors and
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have, also, served as hosts for much of Greece’s outward FDI in recent years
(Bitzenis, 2005). As shown in the first row of Table 1, during the 2001-8 pe-
riod, inward FDI flows averaged 5.5 percent of GDP in the rest of the SCENAWA
region but only 0.9 percent in Greece. Another disappointing characteristic of
the limited FDI inflows that Greece experienced during the 2001-2008 period
(and even earlier) is that it consisted almost exclusively of mergers and acqui-
sitions of existing Greek firms, rather than new “Greenfield” investments that
would be likely to involve transfer of technology, additional employment op-
portunities and platforms for exports.1

Low and falling FDI might not constitute a serious problem if Greece were
performing well in technological innovation or in other sources of long-term
capital flows. Yet, in both respects, this has not been the case. Relative to
other sources of long term capital movements, as in the world as a whole,
the other sources (portfolio investment, bank flows and foreign aid) have
been declining quite sharply relative to FDI (Hsiao et al 2008). With respect
to technology, based on data obtained from comparable enterprise surveys
for recent years undertaken by the World Bank, as of 2005, only 11.72 percent
of Greek firms said that they reported having internationally recognised qual-
ity certifications. Not only is this far below the country averages in East Asia
and other high performing regions, but it is even below the Sub-Sahara Africa
average. Greece’s 11.72 percent is, also, well below the average of 22.4 per-
cent for the other 24 countries in SCENAWA. While country coverage on R&D
expenditures as a percent of GDP from the World Bank’s World Development
Indicators is less complete than for some of the other aforementioned meas-
ures, Greece’s R&D expenditures of 0.6 percent of GDP is well below both
the mean and median of such percentages for the SCENAWA region and much
further below the regional leader (Israel) with 5.1 percent for the 1997-2002
period.

For these reasons, Greece’s limited ability to attract FDI and thereby both
long-term capital and foreign technology in the last decade would seem very
problematic. The purpose of this paper is to explore possible alternative rea-

1 Stergiou (2009), moreover, documents that Greece’s inward FDI has remained almost ex-
clusively in the form of mergers and acquisitions to the present and almost entirely in non-
export industries, such as banks, cement companies and services. 

       



sons for the declining ability of Greece to attract FDI over the period 2001-
2008, which was a period of rapidly growing FDI inflows world-wide. Why and
how has Greece, which had earlier done so well in attracting FDI inflows, be-
come one of the laggards in the SCENAWA region in this respect. 

Our presentation is organised as follows. Section II provides a brief sum-
mary of relevant literature, identifies available measures for some of the rel-
evant explanatory variables and compares Greece with the other 24
SCENAWA countries on each of these measures. Section III presents our quan-
titative analysis for the limited number of SCENAWA countries for which com-
parable information exists. Section IV provides our conclusions and policy
recommendations. 

II Review of the Literature, Measures and their Application to Greece

There is, of course, a huge literature on the determinants of FDI. The fac-
tors identified in this literature as important determinants of FDI inflows can
be classified into five main categories: (1) the exploitation of natural re-
sources, (2) privatisation of large state enterprises where large foreign en-
terprises or multinationals may be among the few investors able to buy large
chunks of these state enterprises, (3) the receiving country’s market size and
degree of openness, (4) the availability of either skilled labour or low cost but
disciplined unskilled labour, and (5) the country’s infrastructural, institutional
and policy environment.

Some of these may seem of little relevance to Greece as a host country for
FDI. For example, Greece has no appreciable quantities of petroleum or nat-
ural gas and only relatively modest endowments of minerals, which help ex-
plain why otherwise rather backward countries like Angola and Equatorial
Guinea have ranked at or near the highest in the world in FDI-GDP ratios in
recent years. But, since beautiful beaches and historical monuments in ex-
quisite locations serve as important attractions for investments in hotels,
transport and tourism services, even for Greece, the country’s natural re-
sources may constitute a positive influence on FDI. Privatisation programs,
especially of large state monopolies, which Greece has undertaken in the last
decade or two (OECD 1994, 2007), should presumably have constituted an-
other relatively positive influence on FDI inflows into Greece in recent years. 

In any case, since Greece’s attractiveness with respect to categories (1)
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and (2) would hardly seem to have diminished over time, these categories
seem unlikely factors to explain the downward trend in the size of Greece’s
FDI inflows relative to those of other countries. More likely, the factors that
help explain both the explosive growth of FDI globally and Greece’s disap-
pointing performance in this respect, would therefore seem to be factors (3)
– (5) above. Each of these is examined, in turn, at least briefly, and, in each
case where there seems to be, at least, a prima facie basis for considering it
of potential importance, we attempt to identify relevant measures. 

With respect to (3), as in the gravity model, FDI is generally thought to be
attracted by large market size. This is because large market size allows any
new investment to be able to take advantage of scale economies. Since an
economy open to the outside world caters to a market that is, in effect, much
larger than a similarly sized economy closed to the outside world, openness
to trade and capital flows should, also, put a country in a better position to
attract FDI from abroad. Even when the country is open, however, exchange
risk can constitute an important barrier to investment. For this reason, any
country participating in a common currency union should be in a more ad-
vantageous position for attracting FDI than one which is not, ceteris paribus. 

How does Greece rate in each of these respects in recent years? As a com-
paratively small country with a population of less than 11 million, one might
think that Greece would be relatively disadvantaged in terms of market size.
But, with a comparatively high per capita income, Greece’s market size can
hardly be said to be a disadvantage relative to its neighbours in the SCENAWA
region. This is reflected in the figures presented in the fourth row of Table 1,
showing that Greece’s GDP is about 75 percent larger than the average GDP
for the remaining countries of the region. With respect to Openness, Greece
is certainly quite open to capital flows and, as a member of the EU, it implies
that it has essentially free trade with respect to countries that are EU mem-
bers and association partners which includes several countries of the SCE-
NAWA region. As noted in the row labeled BMP, Greece, also, benefits from
a much lower black market premium than other countries in the SCENAWA re-
gion.2 Finally, as a member of the European Monetary Union, FDI flows into
Greece from a number of very important investing countries are free of the

2 The black market premium is an important component of the commonly used Sachs-Warner

       



exchange risk that acts as a constraint on FDI in many other countries, in-
cluding several of the SCENAWA region that have relatively volatile exchange
rates. The one criterion in category (3) which is not so favourable for Greek
FDI inflows is tariff rates on countries outside the EU. Even though the com-
mon external tariff rates of the EU are not especially high, as noted in the
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Variable Data Source Greece
24 Other 

Countries in the
SCENAWA Region

T Value of 
Statistical 
Difference

FDI/GDP 
2001-8 Average

World Investment Report (UNCTAD)
and World Bank WDI

0.009 0.055 -7.4

TECH CERT Enterprise Surveys (World Bank) 11.72 22.4 -6.1

R&D as % of GDP World Bank (WDI) 0.60 0.98 -2.4

GDP 2008 ($ billions) World Bank WDI) 357 201 3.2

DURTIC
Djankov et al (2003) and World Bank
Doing Business in 2004 

315.0 405.9 -1.55

EDUC Barro and Lee Data Set 8.51 7.70 1.85

AV. TAR Econ. Freedom of the World 9.2 7.05 3.54

FDEV Econ. Freedom of the World 0.473 0.489 -0.18

REG Enterprise Surveys (World Bank) 8115 967.5 29.49

RISK International Country Risk Guide 73.3 68.05 2.61

EXPGIFTS Enterprise Surveys (World Bank) 55.9 13.34 9.07

LEGSYS Econ. Freedom of the World 5.70 6.43 -3.18

BMP
Sachs and Warner (1995), Rodrik and
Rodriguez (2001)

1.24 12.88 4.24

DEMOC POLITY IV 10.0 7.41 2.93

RIGEMPI (2007) World Bank Doing Business in 2007 58 40.9 3.5

FIRINGC (2007) World Bank Doing Business in 2007 69 41.8 2.9

PROCCOMP World Bank Doing Business in 2004 64 50.5 1.86

CPI (2009) Transparency International 71 71 0.0

Table 1: Descriptive Statistics on Relevant Variables for Greece and Other Countries of
Southern Europe, Central and Eastern Europe, North Africa and Western Asia (SCENAWA) 

index of trade openness (Sachs and Warner, 1995) , which Rodrik and Rodriguez (2001) have
shown to exert an especially strong effect not only on the overall index of openness but also
on the rate of economic growth. 
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row AV. TAR of Table 1, relative to its fellow members of the SCENAWA re-
gion, many of which have undertaken substantial tariff reductions in the last
decade, Greece’s tariff rates are now significantly above the mean (9.2 versus
7.05). AV.TAR is, therefore, a factor that will be retained for further investiga-
tion below.3

With respect to labour endowments and, hence, factor (4) above, it is
clear that Greece is not a country well endowed with cheap low- skilled labour
but seems willing to allow quite a bit of such labour to be imported. Immi-
grant labour is estimated to constitute approximately 20 percent of the total
labour force. As easily seen in the EDUC row in Table 1, with respect to edu-
cation, the Greek labour force is comparatively well endowed (8.51 years on
average compared to an average of 7.7 in the other 24 SCENAWA countries).
Notably, also, based on his own firm survey, Souitaris (2002) demonstrates
that much of Greece’s limited R&D and adoption of modern managerial tech-
niques is limited to those firms with relatively large numbers of highly edu-
cated workers. Something which could be of concern, however, is the
efficiency of the Greek educational system, due to the fact that on a quality-
adjusted basis the skill level of Greek workers (and students) may not be as
high as the country’s expenditures on education would seem to justify. It has
been claimed that the Greek educational system may be excessively domi-
nated by the public sector and characterised by a relatively weak incentive
system (Tsipouri, 1991; Souitaris, 2002; OECD, 2007). Greek university pro-
fessors and scientists, moreover, are reported to lag behind those in some
other SCENAWA countries in a number of respects.

That leaves us with factor (5) and, hence, the role of institutions and poli-
cies in explaining what would seem to be the decline in Greece’s relative abil-
ity to attract FDI inflows. Among the relevant institutions and policies that
have, at least, been mentioned in the literature are regulations on the labour
market, product markets and prices, business start-ups, dispute settlement,
the tertiary educational system and weaknesses in macroeconomic and tax
policy.

3 One other factor which in relative terms may have contributed to Greece’s loss in compar-
ative ability to attract FDI flows is the greater number of reductions in restrictions on FDI in
other SCENAWA countries than in Greece (UNCTAD, each year 2000-2009). 

       



We begin with labour market rigidity. Allard (2005) provides the most con-
sistent time series of comparable indices of Employment Law Protection (EPL)
for 21 OECD countries for the period 1950-2003. These indices were con-
structed on the basis of scores on 36 sub-indicators, each aiming to capture
a certain aspect of restrictiveness in the labour market regulations. While
most OECD countries have, until recently, at least, increased their EPL scores
over time as a result of increasing concern for social protection as their
economies have become more productive and wealthier, Greece has gone
further in this direction than any other OECD country in Allard’s study.
Greece’s score rose from 0.8 in 1950 to 1.7 in 1955, 3.7 in 1983 and 3.8 be-
tween 1988 and 2003. Its 3.8 score was the highest among all 21 of these
OECD countries. This was a major change since, as recently as 1982, Greece’s
EPL index score of 1.7 was lower than 12 of the 21 countries. Campos and
Nugent (2009) have put together various over time estimates of the labour
market rigidities (LAMRIG). 

Higher scores on this index imply greater rigidity or lack of flexibility in
labour markets, more difficult and more expensive to lay off workers and,
therefore, higher expected costs in hiring new workers. While controversial,
much of the literature making use of this or similar but less complete and
comparable indices, have demonstrated that higher EPL indices are associ-
ated with higher youth unemployment rates, lower labour force participa-
tion rates of females and higher degrees of informality among firms and their
workers. As in most countries where this index is high, enforcement of the
restrictive laws is often not very stringent, particularly among small enter-
prises and their workers and especially foreign workers. This, no doubt, ex-
plains why some 20 percent of the Greek labour force is foreign and, mainly,
working in low wage jobs in small enterprises.  

The relevance of this to FDI and Greece is that large and foreign-owned
enterprises are less likely to chance being caught violating the laws and more
likely to (and probably correct in doing so) anticipate that the laws would be
more vigorously enforced with respect to them than to small private, do-
mestically-owned enterprises. As a result, any country like Greece with an es-
pecially high EPL score on LAMRIG should be expected to discourage foreign
firms from making large investments and hiring many workers. For cross sec-
tion analysis, as in the present study, however, there are two alternative
measures from a single source analysis that might be more appropriate. The
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source is the World Bank’s Doing Business Surveys which presents data on
two indices for a large number of countries including all 25 SCENAWA coun-
tries. One of these is an index very similar to the EPL in what it tries to cover.
This we call the Rigidity of Employment Index (RIGEMPI). The other is the fir-
ing cost (FIRINGC measured in weeks of salary that must be paid for the dis-
missal of a regular employee). As shown by the corresponding entries for
these variables in Table 1, on both these indices Greece’s index is significantly
above the average of the remaining 24 SCENAWA countries. Indeed, for
RIGEMPI, Greece is second highest [and, indeed, only very slightly below the
highest (Spain)]. Still another feature of Greek regulations of relevance to the
labour market are those concerning retirement. Notably, the incentives for
early retirement are said to be among the strongest among OECD countries
(OECD, 2007). 

Given the aforementioned characterisations concerning labour market
regulations, it is not surprising that even in the very prosperous year 2005,
when the employment rate among prime age males was second highest
among the 12 countries of the European Monetary Union, Greece’s employ-
ment rates among older workers, young workers and women were 7th, 7th

and 11th highest, respectively, among the same set of countries (OECD 2007).4

Given the strength of the evidence backing up these concerns for the effect
of labour market and pension rigidity on FDI attraction, we shall make use of
the RIGEMPI and FIRINGC indices in our subsequent quantitative analysis of
Section III. 

A second important set of regulations that is thought to impede compe-
tition and, thereby, both the incentive for technological change and FDI in-
flows, refers to product markets. Several measures of this type allow
comparisons between Greece and other countries. One of these is the cost of
starting a new business (based on legal fees to register a new firm) and,
thereby, of complying with the requirements of the Corporate Law, Com-
mercial Code or other specific regulations. The World Bank’s Doing Business

4 OECD (2007, p. 6) attributes the disincentive to continue working at older ages to “high
statutory replacement rates, with tenuous links between contributions and benefits and a
range of special provisions that allow early retirement before the normal retirement age of
65”. Apparently, these special provisions apply to 40 percent of all male retirees, and in gen-
eral are more favourable to those workers who are least in need of support. 
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Survey 2004 presented estimates of these costs for a large number of coun-
tries including those of the SCENAWA region. The estimate of this measure
(labeled REG) for Greece in Table 1 is, by far, the highest in the SCENAWA re-
gion and, indeed, was second only to Senegal out of the 117 countries eval-
uated in this respect. Since new firms are often a source of technological
change and new products, not surprisingly, a consequence of this high cost of
firm start-up can be observed by comparing the average age of randomly se-
lected firms in the World Bank’s Enterprise Surveys, which show that Greek
firms are, on average, some 5 years older than those of other SCENAWA coun-
tries surveyed. 

According to OECD (2007) product market regulation and price regula-
tions including licensing requirements are especially damaging to competi-
tion in retail industries, professional services of various sorts and to the ability
of foreign firms to compete in tourist resorts and network industries, includ-
ing public utilities, and broadband communications. 

Another area in which institutions can hurt the competitiveness of busi-
nesses and serve as a deterrent to foreign investors is the time and other
costs of resolving disputes with customers through the courts. Two relevant
indicators are the number of days it takes, on average, to collect on a bad
check (DURTIC) and an index of procedural complexity concerning such cases
(PROCCOM). Estimates of the former were obtained for a large sample of
countries by Djankov et al (2003) and have been extended to additional coun-
tries in the World Bank’s Doing business Surveys for 2004-2009. Djankov et al.
(2003) showed that the time it takes to settle a dispute over payment of a
bad check was closely related to the number of mandatory procedures in-
volved and their degree of complexity. They also showed that these proce-
dural complexities were often related to the particular legal system upon
which the country’s laws and legal system were based. In particular, they
showed that the French Civil Law system led to the mandating of more pro-
cedures and ones of greater complexity and difficulty of fulfillment than Ger-
man or Scandinavian Civil Law and, especially, English Common Law systems.
They also showed how these same characteristics applied to a wide variety of
institutions relavant to investment, such as the degree of development of fi-
nancial markets, labour regulations, entry regulations, and so on. (La Porta et
al., 2008). For present purposes, because of their availability across a large
number of countries and because they are likely to be correlated with other
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somewhat relevant indicators, in Table 1 we present the means for Greece
and the other 24 SCENAWA countries of both DURTIC and PROCCOM. Since
both Greece and the vast majority of other countries in the SCENAWA region
are French Civil Law countries, one might not expect so much of a difference
between them, but, perhaps, a larger difference with respect to countries
with English Common Law traditions. As shown in Table 1, Greece had a lower
score on DURTIC than the average of the other 24 SCENAWA countries but a
higher one on PROCCOM. In both cases, these differences were not statisti-
cally significant at the 5 percent level. Yet, since the region as a whole was rel-
atively high on both these indicators, these variables will also be retained for
further use in the analysis below. 

Another institutional indicator which is deemed to both add to the cost of
investment and serve as a deterrent to FDI, is corruption. One commonly used
index is the Corruption Perception Index (CPI), a ranking of countries put to-
gether by Transparency International based on a number of different indica-
tors. The CPI is actually an inverse measure of corruption, a high score on the
index representing freedom from corruption. Again, as can be seen from Table
1, on this index, despite its relatively high per capita income, Greece is ranked
no higher than the SCENAWA mean of 71st. The other index we used is one
based strictly on the report of firms operating in the country coming from
the World Bank’s Enterprise Surveys. While not available for as many coun-
tries as the CPI, this index (labeled EXPGIFTS in Table 1) is one of particular rel-
evance to firm costs since it represents the percent of firms which indicate
that one is expected to provide gifts to officials in order to obtain needed
government services. With respect to this indicator, Greece ranks extremely
high, with 55.9 percent of the surveyed firms indicating that such gifts are
expected compared to only 13.4 percent, the average for the other SCENAWA
countries. In this case, the difference between Greece and the 15 country
sample of the remaining countries in the region, is highly significant. 

As noted above, the legal system origins have been found to be related to
the degree of development of various financial markets (La Porta et al., 1998).
Because many foreign firms prefer to finance some of their FDI in domestic
credit markets of the FDI host countries, the magnitude and character of fi-
nancial market development is thought to be very relevant to FDI. In Table 1
we present two measures, one FDEV representing the degree of develop-
ment of financial markets, and the other RISK, indicating the degree of risk
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represented by investing in the host country. In both respects, Greece’s scores
seem to be less favourable than in the average of the remaining SCENAWA
countries. In the case of FDEV, Greece’s index is below the average of the
other countries in SCENAWA, but not significantly so. With respect to the RISK
indicator, Greece’s score indicates that investments in Greece represent sig-
nificantly greater financial risk than the remaining countries in SCENAWA. 

Finally, to represent another institutional measure that has been fre-
quently cited as being favourable to FDI and investment in general and, there-
fore, to long-term growth, we present an index for the strength of property
rights (LEGSYS) taken from the World Business Environment Survey. This index
is based on a ten-point scale with Greece having a score of 5.7, which is sig-
nificantly below the average of remaining SCENAWA countries of 6.43 and
the world-wide average of 6.2. 

ΙΙΙ Comparative Analysis 

The purpose of this section is to extend our exploration of the factors that
might be considered as contributors to Greece’s lagging ability to attract FDI
in a somewhat more quantitative direction. Specifically, we make use of a
number of the aforementioned cross country indices presented for Greece
and other countries in the SCENAWA region as explanatory variables in ex-
plaining the observed differences in average FDI-GDP ratios for 2001-2008
via regression analysis. The basic results are in Table 3. Since, there are only
25 countries in the sample and, in some cases, only 15 or 16 because of miss-
ing data in one or more of the included indices or average FDI-GDP ratios,
and the fairly high correlations among some of these explanatory variables as
shown in the correlation matrix presented in Table 2, the results must be con-
sidered extremely tentative and exploratory. 

Our basic estimating equation is:

FDI-GDP Ratio = b0 + b1(DURTIC) + b2(GERM) + b3(EDU) + b4(AV.TAR) +
b5(FDEV) + b6(REG) +b7 (RISK) (1)

where, as indicated above, DURTIC represents the number of days it takes on
average to collect on a bad check, GERM is a dummy variable for having a
legal system of German Civil Law origin, EDUC is the average years of educa-
tion of members of the labour force, AV.TAR is the average tariff rate on im-
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ports, FDEV is the degree of development of financial markets, REG is the cost
of registering a new firm, and RISK is the degree of risk represented by in-
vesting in the host country. For robustness tests, we also experimented by
adding combinations of the remaining explanatory variables, namely, the
index of strength of property rights (LEGSYS), the percentage of firms saying
that they are expected to provide gifts to officials in order to obtain needed
government services (EXPGIFTS) and an index of the rigidity of labour laws
(RIGEMPI).

In Table 3 we present only three of the many possible combinations of ex-
planatory variables. The selection was largely based on ex ante judgments
about the relative importance of the various determinants of FDI-GDP ratios,
from inspection of the correlation matrix in Table 2, and the desire to reduce
the collinearity problem to the extent possible. In the latter respect, we
looked for combinations of explanatory variables for which the results
seemed to be at least somewhat robust to changes in specifications. DURTIC,
GERM, EDUC and AV.TAR were included in all specifications because of the
consistency and statistical significance of their effects across different speci-
fications. While, in principle, we should have included dummy variables for
each of the other legal origins in addition to GERM, since almost all the re-
maining countries in SCENAWA were French Civil Law countries, the effect of
GERM represents the effect of that legal origin relative essentially to the ex-
cluded French Civil Law countries. Another reason for including EDUC, AV.
TAR and FDEV in all specifications presented is that each of these variables
represents a quite different type of FDI determinant. 

Table 2: Correlation Matrix Based on the SCENAWA Sample

DURTIC DURTICPR EDUC FDEV AV.TAR RIGEMPL FIRINGC

DURTIC 1.0000 .6930 .2888 -.2032 .0316 .4027 .0064

DURTICPR .6930 1.0000 .6245 -.2467 .1905 .2056 -.2890

EDUC .2888 .6245 1.0000 -.4107 .0855 -.4042 -.5759

FDEV -.2032 -.2467 -.4107 1.0000 .4645 .2867 .4082

AV.TAR .0316 .1905 .0855 .4645 1.0000 .1093 .0203

RIDEMPI .4027 .2056 -.4042 .2867 .1093 1.0000 .6731

FIRINGC .0064 -.2890 -.5759 .4082 .0203 .6731 1.0000

       



Two different estimation techniques are employed, OLS and 2SLS. In the
latter case DURTIC is treated as a potentially endogenous variable estimated
in a first stage equation with a number of variables shown to serve as good
instruments in Nugent and Glezakos (2008) based in large part on the analy-
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OLS 2SLS OLS 2SLS OLS 2SLS

Variable

Constant
0.1148**
(.0505)

0.0707
(.0540)

0.1052*
(.0556)

0.0512
(.0582)

0.1687**
(.0712)

0.1748**
(.0556)

DURTIC
-0.00007** 

(.00003) 
-0.0002**

(.00007)
-0.00007**

(.00003)
-0.0002**

(.00007)
-.00007***
(.00003)

-.0002***
(.00005)

GERM
0.0448**
(.0175)

0.0457**
(.0179)

0.0420*
(.0189)

0.0426**
(.0183)

0.0498**
(.0180)

.0647***
(.0151)

EDUC
0.0077* 
(.0040)

0.0141**
(.0049)

0.0077*
(.0042)

0.0144**
(.0050)

0.0092*
(.0042)

.0197***
(.0043)

AV. TAR
-0.0163**

(.0070)
-0.0134*

(.0072)
-0.0145

(.0080)
-0.0100

(.0081)
-0.0170**

(.0069)
-.0138**
(.0054)

FDEV
0.0337
(.0271)

0.0381
(.0281)

0.0300
(.0290)

0.0327
(.0289)

0.0386
(.0273)

.0529**
(.022)

REG
-0.00002

(.00004)
-0.00003

(.00004)

RISK
-0.0010

(.0009)
-.0021**
(.00075)

R2 0.654 0.673 0.664 0.705 0.693 0.833

ehat t-value .563 t-value .608 t-value 1.418

Table 3: OLS and 2SLS Estimates of Equation (1) for FDI/GDP

Notes: *, ** and *** represent significance at the 10, 5 and 1 percent levels respectively. The numbers in
parentheses indicate the standard errors of the coefficients immediately above them. 

FDI/GDP: Average FDI/GDP ratio (2001-8)
DURTIC: Number of days it takes on average to collect on a bad check.
GERM: Dummy variable for countries with German civil law origin.
EDUC: Average level of work force education.
AV. TAR: External tariff rate (Average 1990-99)
FDEV: Index representing the degree of financial markets development. 
REG:  Index for the cost of registering new business.
RISK:  Index of a country’s economic security.

       



sis of Djankov et al. (2003). However, as shown by the t-values of the ehat
variable from the first stage equation for DURTIC for each specification pair
the outcome of the Hausman test for endogeneity of DURTIC rejects endo-
geneity. Therefore the OLS estimates are satisfactory, explaining, also, the
similarity between the OLS and 2SLS estimates.5

All the results in Table 3 indicate significance levels (with stars) and the
standard errors immediately below the parameter estimates. As expected,
DURTIC has a significant negative impact on FDI/GDP in each column of the
table. The German legal system dummy and EDUC have the expected positive
effects on the FDI-GDP ratios in each of these regressions. In most of the
columns AV. TAR, also, has the expected negative effect on the dependent
variable. While FDEV has the expected sign of positive effect in each of the
columns, only in the last column of the table (with the other dimension of
the financial environment RISK also included) is the effect of FDEV positive
and significant. REG and, alternatively RISK, are added, one at a time, in the
results presented in the remaining columns of Table 3 (columns 3-6). The in-
dicator for the cost of registering a new business (REG), an indicator on which
Greece was way above the SCENAWA average, had the expected negative
sign in both columns 3 and 4 but was not statistically significant. As noted
above, RISK has a negative and significant influence only in the 2SLS esti-
mates. 

As a further check on the robustness to the use of alternative specifica-
tions, we have also experimented with the addition of various other measures
to the specification in the first column of Table 3. Among these were the prop-
erty rights indicator LEGSYS, the mild corruption index EXPGIFTS and the
labour market rigidity index RIGEMPI. Yet, since in no case, were these vari-
ables found to be significant and, in no case, were the other effects reported
in Table 3 affected, these results are not reported here but are available on
request. 
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5 Due to the single period cross-section nature of the data, especially that on DURTIC, it is not
possible to introduce lags and thereby use GMM estimation techniques.

       



IV Conclusions and Suggestions for Policy and Further Research

The data on FDI-GDP ratios for the 2001-2008 period presented in Table
1 showed that Greece has indeed lagged significantly behind the countries
in the region of South, Central and East Europe, North Africa and Western
Asia (SCENAWA), which we believe constitutes a relevant comparison group
for Greece. Greece, also, was found to have both a significantly smaller per-
centage of firms in its Enterprise Survey of 2005 indicate that they had an in-
ternationally recognized technology certification and a lower percentage of
R&D expenditures in GDP than the other SCENAWA counties.

Then, based on the review of the literature on the determinants of FDI in
Section II, we identified measures for most of the factors considered in that
literature as potentially important determinants of FDI-GDP ratios. In order to
help direct attention to factors which may have contributed to the lagging
ability of Greece to attract FDI from abroad, we first compared the means of
these measures for Greece over the period under consideration (2001-2008)
with those for the remaining countries of the SCENAWA region. Comparisons
of some of these factors, especially market size (GDP), DEMOC, the black mar-
ket premium (BMP) and the average level of education of its workforce
(EDUC), showed Greece to be in a relatively favorable situation for attracting
FDI. Quite a few of the other measures, however, revealed Greece to be in a
disadvantageous position relative to the other countries in this region in this
same respect. Among these were the Average Tariff rate (an inverse meas-
ure of openness), the cost of registering a new business (REG), the measure
of financial risk (RISK), the mild corruption measure (EXPGIFTS), the strength
of property rights (LEGSYS), one measure of complexity of legal procedures to
collect on a bad check (PROCCOM) and the two indicators of labour market
rigidity, FIRINGC and RIGEMPI. On each of these measures the score for
Greece was significantly less favorable than for the corresponding average
for the other SCENAWA countries. 

Finally in Table 3 we present the results of an additional step taken in the
direction of demonstrating some factors that could well underlie the Greek
other SCENAWA comparisons. This was a series of cross-country regressions
for FDI-GDP ratios. On the basis of the OLS and 2SLS estimates presented in
this table, the positive effects of the favorable EDUC are supported. At the
same time, the hypothesized negative effects of AV.TAR and DURTIC are, also,
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quite strongly supported. Since most of the countries in the SCENAWA re-
gion, like Greece, were of the French Civil Law tradition, the significance of the
dummy variable GERM is, also, confirmation of the negative influence of
French Civil Law tradition on FDI-GDP ratios. 

Because of the extremely small size of the sample and, of course, the fact
that omitted variables could be correlated with some of the included ex-
planatory variables, both these results and the conclusions which follow
should be treated with considerable caution and regarded as extremely pre-
liminary. 

Nevertheless, together with evidence from a number of studies in the lit-
erature, as well as some policy evaluations from international agencies, our
analysis points to several potential factors contributing to the relatively weak
inward FDI performance of Greece and, at the same time, to policy changes
that might improve Greece’s future competitiveness in this and other re-
spects. 
(1) Since trade openness has been found to be a positive determinant of ex-

port-oriented FDI, Greece’s average tariff rates (the EU common external
tariffs), are now high relative to many of its competitor countries in the
SCENAWA region. This is, despite the fact, that they are not high relative
to the world in general. While by itself, Greece may be unable to reduce
its external tariff rates, it may be able to offer incentives for exports that
would tend to offset this relatively recent disadvantage. 

(2) Although again not anything that Greece may be able to do much about
directly, Greece’s French Civil Law tradition seems to exert a significant
negative effect [via the positive coefficient for (GERM) on FDI/GDP and
indirectly through its positive influence on DURTIC]. This unfavorable her-
itage of history may also be related to the relatively high values for Greece
on REG, FIRINGC, and RIGEMPI, all of which seem to have negative effects
(even if not statistically significant ones) on the FDI-GDP ratios. 

(3) Nevertheless, even if the French legal origin of its legal system cannot be
changed, as Nugent and Glezakos (2008) have shown, there are many
ways in which a country’s values of unfavorable legal procedures indica-
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6 In particular, these authors showed several administrative reforms that countries made

       



tors like DURTIC, REG, and PROCCOM can be reduced.6

(4) The absence of exchange rate risk derived from Greece’s membership in
the European Monetary Union is, no doubt, an important contributor
both to overall openness of the country and financial risk reduction.
Thereby, these characteristics should be expected to exert positive in-
fluences on Greece’s ability to attract FDI. Nevertheless, despite this,
Greece’s score on the Financial Risk indicator (RISK) is significantly higher
than the mean of other SCENAWA countries. This may well be due to the
country’s increasingly large fiscal deficits ( which for several years now
have already been well beyond EMU rules). These deficits have also
raised Greece’s foreign debt, which, at present, is expected to rise to over
125 per cent of GDP (Economist 2009). Combined with the fixed Euro ex-
change rate relative to both the US dollar and, especially, the currencies
of the other SCENAWA countries, these deficits may have contributed
both to the higher rates of inflation and higher nominal interest rates ex-
perienced by Greece relative to its other Euro members. Both of these in-
fluences have, no doubt, helped to undermine Greece’s competitiveness
in trade and FDI. These same considerations may, also, have been re-
sponsible for Greece’s somewhat unfavorable score on the Financial De-
velopment index (FDEV). 

(5) As emphasized in OECD (2007) and by the significantly higher scores of
Greece on RIGEMPI and FIRINGC, Greece’s labour market and pension
system regulations seem badly in need of reform if the potentially nega-
tive influences of these indicators on Greece’s ability to attract FDI are to
be overcome. As indicated above and, especially, in OECD (2007),
Greece’s pension system rules need to be purged of the many distortions
with respect to special rules for those in specific occupations that make
early retirement possible and financially attractive to adult workers. Sim-
ilarly, its rules for compensation on dismissal need to be adjusted so that
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which dramatically reduced the time and other costs of enforcing contracts, such as allow-
ing reduction in the number of procedures required and assuring that they can all be ac-
complished in a single court. When Tunisia did this in the late 1990s it became one of the
countries with the fastest and less costly legal procedures in the world. 

       



the compensation required better matches with length of experience
and reasonable needs of workers. So, too, its relatively high minimum
wage requirements which have, also, increased with inflation should be
revised for new entrants and female re-entrants to the labour force so as
to reduce the disincentive for firms to hire such workers. This could go a
long way to reduce the growing informality of the labour force, which
may be unfavorable for both employers and workers. These factors may
be especially important for FDI attraction given the likely greater propen-
sity of foreign firms to abide by regulations than small domestically
owned private firms.

(6) Although not something explicitly analysed in this paper, considering
Greece’s apparent advantage on the EDUC index and the evidence pre-
sented here that EDUC seems to have, at best, only a rather marginally
significant positive influence on FDI/GDP in the SCENAWA sample, it
might be worthwhile giving serious consideration to the recommenda-
tion of OECD (2007) to reform the allegedly overly centralised rules of
Greece’s higher educational system. In particular, it would seem desir-
able both to strengthen the relation between the skills needed by
Greece’s private sector and those provided by the country’s universities,
and to increase the efficiency of the system. 

(7) Finally, as noted above, Greece has a no worse than average score among
SCENAWA countries on the more serious inverse measure of corruption
(CPI), and the EXPGIFTS index was not found to have a significant nega-
tive influence on FDI/GDP in Table 3. Yet, the fact that several times as
high a percentage of firms in the Greek Enterprise Survey of 2005 said
that they were expected to make gifts to officials for services received
(EXPGIFTS) than the average of other SCENAWA firms in comparable sur-
veys, is certainly a worrisome statistic. The Greek administrative service
could do well to carefully examine what can be done to reduce this im-
pression on the part of firms, whatever the cause. 
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Interweaving between Politics and the Media:
A Note1

Maria Constantopoulou
Athens University of Economics and Business

Abstract

The entanglement between Politics and Business is a well researched phe-
nomenon in social science. More specifically, rent seeking has been studied in
Public Choice Theory. The Political-Military Nexus has also been denounced
in the press and studied in the literature. The ability of elites of wealth to in-
fluence politics in capitalist countries – the propaganda model – has been an
object of study, although no tools of economic analysis have been applied. In
this note we are interested in the phenomenon of entanglement between Pol-
itics and the Media, termed “Interweaving”, which lies at the center of public
interest in Greece. In this note we attempt to study some of the causes and im-
plications of interweaving by applying elementary tools of economic analysis
and concepts of social psychology.

The findings in this note have not been mentioned before, although they
are derived by use of simple economic tools. Yet their implications deliver a
strong blow to the ability of the press to perform its role in the checks and
balances that form part of a modern democracy. What is more, it leads to the
spread of corruption in other parts of the economy through the role of media
in influencing values in the society. This negative influence might be counter-
acted through the creation of an Independent Authority to fight interweaving
or corruption in general. Its task will be assisted by the transparency of busi-
ness dealings offered by the Internet.  

       



1 The Media Industry

The media industry has traditionally been the object of study of disciplines
other than economics. This is partly due to the importance of its products in
helping us to understand our societies and our value systems. It is also due to
the fact that the Press, usually called “Fourth Estate”, is expected to play an
important role in contemporary democracies since “public enlightenment is
the forerunner of justice and the foundation of democracy.”2 The disciplines
interested in the media industry, politics, sociology, psychology and ethics are
not famed for their use of analytical and mathematical techniques.

On the other hand, some of the main characteristics of the media indus-
try violate the broad assumptions of conventional economic theory. This pre-
vents its immediate application to the behavior of media organisations. 
� The industry produces and sells two kinds of goods: content (information

and entertainment) and access to audiences3 which is usually sold to ad-
vertisers. The production of these two goods is interrelated and dual pro-
duction is not the standard case in economic analysis4 of production. 

� Several media organisations offer content for free: it is done traditionally
by state run firms in the audiovisual and broadcasting sector and, more
recently, by firms freely distributing their newspapers. Free distribution of
goods is not the behaviour of firms assumed in the usual analysis where
the conditions for the best allocation of resources are derived. 

� Large number of products of media organisations exhibit public good char-
acteristics: listening to a radio programme or watching a TV show does not
consume it nor does it prevent other people from doing the same. Thus,
the production of the industry’s products is subject to economies of scale:
the marginal cost of production is lower than average cost. 

� Finally, media organisations enjoy the so-called “economies of scope”: syn-
ergies in production reduce the costs of parallel production of several
products making diversification a profitable strategy. 
These are the main peculiarities hindering the application of standard eco-
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2 Excerpt from the Preamble of the Code of Ethics of the American Society of Professional
Journalists, http://www.spj.org/ethicscode.asp.
3 Gillian Doyle (2002), Chapter 1. 
4 Picard, Robert (1989), Chapter 1. 
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nomic theory to the study of media organizations.
The Press is a branch of the industry which suffers losses most of the

time.5 The situation in Greece is even grimmer. The following table contains
data drawn from all (52) firms of the sector publishing their balance sheets.
They appear in the relevant Branch Study of ICAP S.A.6 As one can see net
pre-tax profit as a percentage of sales, as well as the ratio of pretax profits as
a percentage of the total liabilities side of balance sheets is negative through-
out the five year period. Surprisingly, the number of titles circulating nation-
ally does not fall – it actually registers a slight increase!

Persistent losses in all media existed before 2003 as mentioned in the
chapter on Greece included in Kelly (2004). 

“In effect, all television stations face severe financial problems – in fact
most of the media are in the red. This has made analysts wonder about the
real intentions of their owners. It seems that Greece has entered a new era
of ‘interplay’ between media owners and politicians. In the new game each
party tries to gain tactical advantages because each needs the other. The
entry of business interests on to the media scene is an important way in which
these interests try to influence public opinion and to exert pressure in the
political arena for their business interests.”7

Index 2003 2004 2005 2006 2007 Five-year average

Net pre-tax profit (% over sales) -2.08 -3.37 -0.67 -3.28 -3.67 -2.62

Rate of return of total engaged capital (%
of total liabilities)

-5.86 -12.73 -3.83 -5.05 -2.2 -5.93

Number of newspaper titles circulating
nationally (in parentheses sports newspa-
pers are excluded)

79 (61) 82 (64) 86 (66) 90 (68) 99 (66)

Table 1: Profitability of the Press (newspapers) in Greece

Source: Published balance sheets, ICAP S.A. 2008, pp. 90-91.

5 The phenomenon is usual in European countries, as mentioned in the relevant country
chapters of Kelly (2004). The opposite is true in the US where each newspaper functions as
a monopoly in its own market. See Picard R. in Alexander (2003) p. 110.
6 See ICAP (2008).
7 Ibid., p. 99.

       



Losses continue to persist since all but one Greek media firms listed in the
stock exchange registered losses during the first semester of the 2010.8

2 Definition of Interweaving

In the New Greek Language Dictionary compiled by G. Babiniotis we find
the following comment attached to the explanation of the meaning of the
verb «διαπλέκω» which literally means “interweave”:9

Τhe term interwoven interests or simply “the interwoven” was
coined during the decade of the 80’s (by the prime minister K. Mitso-
takis) and its adoption spread gradually. The term refers to the illegiti-
mately entangled interests that develop backstage between politicians
and businessmen, who engage in the field of information (as editors of
newspapers or as owners of radio or TV stations) so as to mutually ac-
commodate their political and business goals (promotion and propa-
ganda on the part of politicians and pecuniary benefits on the part of
businessmen).

According to the above excerpt we could define “interweaving” as the
phenomenon of clandestine offer of the services of a firm or of a group of
firms to the ruling officials (or contestants of power) in exchange for
favourable behaviour to the firm. In essence, what we have here is an illegit-
imate surrender of (or promise to surrender) part of some power of a politi-
cal body to a firm in exchange for its services to acquire power.

3 Analysis of Political Behaviour

The main trait of democratic regimes is that power is granted or removed
by decision of the majority of voters (citizens). The ability to influence the
opinion of voters is therefore, of the utmost importance to the suitors of
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8 Oikonomiki Kathimerini, Sunday 5 September 2010, p. 7.
9 G. Babinioti (1998), p. 497. We translate here the verb «διαπλέκω» as “interweave”, which
is its literal meaning. However, the verb entangle is used in places where the syntax is bet-
ter served by it.  
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power.10 How, then, is the opinion of voters formed? If the voter behaves ra-
tionally he will vote for the party, or the representative of the party, able to
persuade him that it/he will use its/his power in order to maximise the voter’s
benefit. He expects to promote this way the interests that he, as citizen, con-
siders as more important. This may lead to the deplored “customer” relations
of voters with their representatives, personally or as a group, where they ex-
pect to draw significant benefits from the party they vote for,11 a phenome-
non called rent seeking. 

However, rent seeking is not always feasible, especially on a national scale.
In a world of rapidly increasing complexity, where citizens see the opportu-
nities of pleasurable use of their time expanding in number and diversity,12

they form their judgment relying on limited information and on rules of
thumb. Consequently, the most important issue for the suitors of power is
to secure the collaboration of those individuals or firms who are able to ex-
ploit this kind of behaviour on the part of the citizens in order to create the
appropriate impressions and to help them influence public opinion in their
favour. 

Economists who insist that voters behave rationally would argue that rules
of thumb leading to wrong decisions will be abandoned. What is being over-
looked, though, is that, when voting is not obligatory, as is the case in con-
temporary democracies, rational behaviour may dictate dropping the whole
process of decision making altogether! In view of the substantial cost (rather,
in view of the impossibility) of judging the effects of different policies on his
own welfare and in view of the minimal value and weight of his vote on the
outcome of the election, a rational voter may not show up at the polls. This
may explain the phenomenon of rising abstention from voting observed in
all democratic countries.

10 The analysis follows the model of political behaviour of parties and voters introduced by
Anthony Downs (1957). 
11This sort of behaviour, called rent seeking, is the main object of study in the second gen-
eration of research in the field of Public Choice. See Mueller (1997) Ch. 1.
12 Almost all households possess radio and TV sets, through which they can connect with a
large variety of emitting stations, a vast number newspapers and magazines and books can
be bought or read in public libraries, not to mention CD’s and DVD’s and other entertaining
material, freely distributed or downloaded.

       



In his celebrated book “The Psychology of Persuasion” Robert Cialdini
(1973), Professor of Social Psychology, world acclaimed guru of Persuasion,
mentions six rules that influence the judgment of people and persuade them
to comply with requests. These rules are:

1. Reciprocation: we tend to respond favorably to requests of individuals
who have treated us favorably. 

2. Consistency in commitment: we tend to behave consistently to com-
mitments that we have undertaken.

3. Social Proof: we tend to adapt our behavior to that of other persons
belonging to our social environment, especially in conditions of uncertainty.

4. Authority: we tend to obey those who seem to have knowledge and
prestige.

5. Liking: we tend to agree with people we like.
6. Scarcity: we tend to appreciate more the things we are afraid we might

lose.
In the words of the author,13

“…some of these principles possess a tremendous ability to direct
human action. ….. (Furthermore,) they manipulate human action with-
out the appearance of manipulation. Even the victims themselves tend
to see their compliance as determined by the action of natural forces
rather than by the designs of the persons who benefit from that com-
pliance.”

To these principles we must add the context within which decisions are
made, since experiments have proven that the context can considerably af-
fect our judgment. There is proof that our judgment is not objective and in-
alterable: it depends on the events that have immediately preceded14 and on
circumstances, irrelevant at first sight,15 which prevail at the moment the de-
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13 See Cialdini (1973) pp. 9, 11.
14 A feature of human perception, called the contrast principle, is that it tends to overstate
the difference between two things that are presented one after the other. If we enter a dark
room leaving a well lit room we will feel that it is much darker than if we enter the dark room
leaving a totally lightless one. 
15 Experiments have shown that individuals do not always make the same decisions under dif-
ferent, but at first sight irrelevant, conditions. For instance, in several experiments most of
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cision is made. 
Applying these principles in matters of political decisions, we may con-

clude that:
• According to the rule of authority, voters will be persuaded by those who

are deemed knowledgeable in assessing public policy; 
• Reciprocation will influence more particularly – but not exclusively – rent-

seekers. 
• The influence of social proof will depend on the principles of the social

group16 to which the individual belongs. It is assumed that such influence is
reduced, due to spread of liberal mentalities in families and other social
groups of advanced countries in our time. 

• The rule of consistency influences mostly those who had actively partici-
pated in a political group in the past and explains the behaviour of voters
who vote consistently for the same political party. 

• The rule of liking forecasts that voters will be influenced by the physical at-
tractiveness, similarity, professional success, eloquence, humor, contact and
past cooperation, association with positive experiences, fame, affluence,
and other social values characterising the candidate requesting their vote.

• The rule of scarcity is most potent in a negative way – citizens will vote
against parties who threaten to abolish their established interests.17

Media organisations produce and transmit messages. The content of the
messages may be:
• Information 
• Stimulation of emotions and of imagination
• Persuasion, and

the individuals who admit that they would be ready to travel a certain distance in order to
save 10 out of the price of 40 Euros that a watch they intend to buy costs, they declare that
they would not travel the same distance in order to pay 490 Euros for a video camera cost-
ing 500 Euros. This means that although the absolute amount saved and the sacrifice re-
quired are exactly the same in both cases, their decision is different. 
16 The family and the regional tradition influence the political affiliation of individuals. 
17 Cialdini, op.cit., pp. 257-261. The abolition of newly established rights or benefits is consid-
ered by social scientists as a primary cause of political turmoil and violence. J.C. Davies (1969)
gathered persuasive evidence supporting this view and explains a large range of revolutions,
revolts and internal wars with its application.

       



• The execution of rituals.
Firms engaged in the production and transmission of continuous and up

to date messages can influence public opinion swiftly. Consequently, media
of mass communications and persuasion organisations present the greatest
interest and can offer most valuable18 services to the contestants of power.

As we already have mentioned, except for firms whose business is com-
munication, isolated individuals can also influence public opinion. Especially
able to influence public opinion are individuals who substantiate one or more
social values and can exploit the rules of authority, liking and reciprocation
cited above. 

4 Use of Opinion Leaders by the Contestants of Power

Enterprises engaged in the production and transmission of messages offer
their services at a price. This reduces the persuasive power of the messages
transmitted since the firms producing them have an interest in supporting
these opinions. When voters realize that the senders of the messages are not
impartial they dispute the objectivity of their messages.19 It is easier to per-
suade the public through messages transmitted by objective sources than by
sources having vested interests in the point of view they support. This is one
reason why contestants of power are reluctant to use overtly firms produc-
ing and transmitting messages. Another reason emanates from the restric-
tion of expenditure instituted in most advanced democracies limiting the
amount of resources that can be allocated for this purpose. These restrictions
do not permit power contestants to buy services to the extent they would
like to from mass media.

As far as individuals are concerned, these are exploited by the suitors of
power directly and indirectly. Drafting individuals who embody social values and
their impressive electoral success is a widespread phenomenon. It concerns:
• Professional distinction in areas with public recognition, like for instance by

athletes, actors, musicians, journalists, lawyers, doctors, university profes-
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18 Of course, in the longer run, artists, individuals or firms involved in art, can influence po-
litical developments.
19 Aristotle, in his «Rhetoric», includes impartiality among the qualities that an orator must
have in order to be persuasive.
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sors, 
• Physical attractiveness, eloquence, wit, and other characteristic of actors,

models, journalists, lawyers, etc. 
Individuals belonging to these categories are drafted, all the more in our

days, without any proof of long service and commitment to party commit-
tees and other bodies, for the simple reason that they can influence posi-
tively public opinion. The decline of ideologies helps in this direction, since it
allows the employment of individuals who do not subscribe to the stated ide-
ology of political parties, at least in its detail. The main explanation for the de-
cline of ideologies is the tendency of parties of power to converge to the
center of the preferences of the voting body, as they try to maximize voter
support.20 It is also due to the impossibility of drawing up a detailed program
of action that will attract large numbers of voters. Anyway, the employment
of ideologically neutral candidates leads to a further decline of political ide-
ologies. 

5 Economic Analysis of Interweaving

According to neoclassical theory of competitive markets, equilibrium in a
competitive market is achieved when the profit of firms operating in it is equal
the level of ‘normal profit’ i.e. the minimum profit required by entrepreneurs
in order to continue investing their funds in this market. A change in the de-
mand for the good or service produced by some sector, i.e. an increase in de-
mand, will upset this equilibrium, increasing the profits of enterprises
operating in it above their normal level. The result will be an inflow of new en-
terprises in the sector, so that the number of firms rises and the demand for
the good each enterprise produces falls and profits return to their normal
level. If the form of the market is monopolistic competition then the return
of profits to their normal level can be partly achieved through a rise in the re-
muneration of factors of production to which particular firms owe their
greater success in the market. 

In general, “normal” profit should be the same in all branches of the econ-
omy. Some branches, though, have characteristics influencing positively or

20 Downs, op.cit., p. 297.
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negatively the desire of investors to invest funds in them. For instance, the
production and or the demand in some branches may depend on unforeseen
factors, in which case profits will exhibit large fluctuations in time; firms op-
erating in such a branch risk failure unless they are supported by the banking
system or by the wealth of their owners. Other branches imply publicity and
social prestige for firm owners. This may explain why investors might be will-
ing to invest funds in these branches even if the profit rate is lower than what
they could get elsewhere.

Let us assume that branch ‘i’, the branch of mass media, has the power to
influence public opinion. In order to facilitate analysis, let us assume that this
power of the branch’s firms can be estimated as a percentage of invested cap-
ital.21 If the ability to influence public opinion is desirable, then it represents
a moral (non pecuniary) benefit to the managers/owners of firms in branch
‘i’. In this case the equilibrium profit rate in branch ‘i’, will be smaller than
the normal profit rate prevailing in the economy. Let us denote by ‘n’ the nor-
mal rate of profit in the economy that we are examining, with ‘ξi’ the mone-
tary valuation of the ability to influence public opinion as percentage of
invested capital and with ‘μi’ the equilibrium rate of profit of invested capi-
tal in branch ‘i’. Then ‘μi’ will be equal to:

μi = n – ξi

The size of ξi will depend on several factors:
1. On the power of branch ‘i’ to influence public opinion
2. On the willingness of carriers or suitors of power to employ the firms in

branch ‘i’ in order to influence covertly public opinion
3. On the monetary resources that carriers of power have at their disposal to

spend in order to compensate firms of branch ‘i’ for their services
4. On the wealth of firm owners and/or on their willingness to get involved in

21 This is an acceptable hypothesis since a firm with large invested capital, will normally have
a larger audience and, consequently, a greater possibility of influencing public opinion than
a smaller firm. 
22 Sometimes firms influencing public opinion blackmail the carriers of power, warning them
of their power to influence public opinion adversely, if they do not come to terms with them
on their own accord. 
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clandestine undertakings with carriers or contestants of power22

5. On the restrictions set by the institutional framework upon the realization
of such clandestine undertakings.

Factors 2-5 relate to almost all branches of the economy. The first factor,
however, depends on the characteristics of the branch, so that ‘ξi’ and con-
sequently ‘μi’ will differ from branch to branch. Let us note that in branches
with strong ability to influence public opinion when other factors are favor-
able, ‘ξi’ can be so high that the equilibrium profit rate in the branch may be
negative. 

The striking conclusion here is that even firms that do not wish to partici-
pate in illegitimate transactions will be obliged to suffer losses, if they insist on
operating in branches with high ‘ξi’. Of course no firm can go on operating in the
long run if it is unable to cover its costs unless the owner is willing to compen-
sate for the losses with own funds. This means that the owner is sufficiently
wealthy and/or that he has the ability of drawing funds from other sources. 

A legal source of funds would be the profits of other profitable undertak-
ings of the owner. In order to facilitate the flow of funds between firms con-
glomerates might be formed. Both predictions match reality since owners of
mass media are in general members of wealthy families while firms in the in-
formation and entertainment sector (which are profitable) tend to merge and
form huge conglomerates.23

Another totally illegal source is extortion through which the owners of
some firms in sector ‘i’ can extract funds from the carriers or contestants of
power. 

A third source of funds comes from the profits of firms belonging to the
same owner working in sectors producing public goods by subcontract from
the government. If they get ex gratia favorable contracts, the excess profits
constitute an indirect way to cover the losses of firms in branch ‘i’. It repre-
sents indirect payment for the services they provide to the government. It is
then expected that the owners of mass media firms will find it expedient to
include in their conglomerates firms producing public goods, the profits of
which may cover the losses of mass information firms. This particular cycle lies

23 See Herman & Chomsky (2002) Introduction to the updated version of the Propaganda
Model, pp. xi-xix.
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in the basis of modern thoughts concerning interweaving. 
Analysis of interweaving led us to the following striking conclusion, which

has not been noted before: it drives out of the branches that influence pub-
lic opinion law abiding firms, that is, those not willing to offer covert services
to the contestants of power! In a sense, that is, the system threatens to cor-
rupt honest investors. This happens because a company not willing to exploit
its ability to draw funds covertly, will have to suffer lower profit (possibly at
loss) compared to what it could earn in other branches, that do not posses the
power to influence public opinion. 

According to the analysis above we would expect low24 profits to charac-
terise the information providers, mainly the press – maybe even losses. Of
course in the real world it is possible that some firms in the branch may still
enjoy profits, because they possess a comparative advantage: in manage-
ment, in the access to information, in synergy with other media, in the em-
ployment of high quality personnel, etc. Competition among firms in the
branch will see to it that the factor responsible for the comparative advantage
gets the surplus. It is only when the comparative advantage cannot be ac-
quired or copied by competitors that the successful firm may be able to sur-
vive without sacrificing its honesty. The successful firm may still leave the
branch if its advantage is not exclusive to branch ‘i’, but of a general25 nature:
if its comparative advantage can be applied in other sectors as well, then the
successful firm is punished by operating in the branch of mass media, since
in some other branch of the economy it would be able to reap higher profits. 

It is reasonable to think that honest owners of firms who influence pub-
lic opinion can draw personal satisfaction from the social prestige attached to
their power to do so, and that they might be willing to pay the price of the
‘fourth estate’. Of course, if the branch shows a continuous deficit, they must
be very wealthy in order to be able to hold on to their firms for long periods
despite unfavorable conditions. 

6 The Recent Exacerbation of the Phenomenon

Interweaving is expected to appear in market economies. As we have

24 Low in comparison with the profits observed in other branches.
25 If they, for instance, have better management.
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mentioned above (factors 1-5), its extent depends on the mentality of those
in positions of power and those contesting these positions and on the men-
tality of the entrepreneurs, on the obstacles that the institutional framework
sets on clandestine dealings and on the extent of the resources disposable for
this end.

What we now wish to examine is the reason why this phenomenon has
spread significantly during the recent decades. 

From the factors referred to above (1-5), the third has changed signifi-
cantly during the last decades: i.e. governments have now at their disposal
many more funds in order to finance the private production of public goods
and services. This is due to the following reasons:
1. Up to the decade of the 70’s it was considered self-evident that public

goods should be produced in the public sector. The disillusionment con-
cerning the efficiency of public services and firms led to, among other
things, the separation of financing and production of public goods. Thus,
while the designation of a good as public good destines it for public fi-
nancing, it is not necessary that it must be produced in the public sector,
which is deemed to operate under conditions limiting its efficiency. Thus
governments started outsourcing the production of public goods to private
firms while at the same time public firms were privatized. This means that
the resources flowing from the public sector towards private firms have in-
creased significantly during the last decades in all market economies.

2. The preferences in modern advanced societies tend to favour goods of pub-
lic or semi-public character: health, education, better environment, etc.
This tendency may be due to the characteristics of these goods, i.e. they
have a “luxury” character and the proportion of income spent on them
rises with income. Another reason might be the bias of technological
progress that took place during the second half of the 20th century: the in-
troduction of new private consumption goods slowed down after the Sec-
ond World War. Cars, aeroplanes, domestic appliances, even colour
televisions had been invented before 1940. Since then, most progress has
centred on computers, which are to a great extent production rather than
private goods. Thus the expansion of the range of goods available to con-
sumers in modern societies is biased towards goods of public or semi-pub-
lic character.

3. The branches presenting the greatest development due to the rapid tech-

       



nological progress, i.e. communications and transport, require large in-
vestments in infrastructure, which have, in general, semi-public character.

We can conclude therefore that the preferences of modern societies, the
nature of technological progress and the dominant opinions concerning the
efficiency of the private sector inflated the flow of resources from the gov-
ernment toward the private sector. The existence of increased resources at
the disposal of current and potential governments which could be channeled
toward the private sector promotes – ceteris paribus – interweaving. In order
to keep the level of interweaving constant both the legal framework must be
instituted and implemented or the behavior of the parties involved must
change.

7 The Situation in Greece

Interweaving may emerge when the rate of profit in the sector is very low
or even negative and the level of corruption is high. Control of the phenom-
enon is extremely difficult because those who should denounce it and/or
eliminate it are those who profit from it.26 Consequently, even if laws are in-
stituted in order to fight interweaving their enforcement will be problematic.

Titles of print media circulating in Greece,27 including local and national
newspapers and magazines, are around 6.000, a number extremely large in
comparison with the size of the population. Furthermore, the average prof-
itability of newspapers, at least during the last six years, was negative, as ev-
idenced by their balance sheets.28 Despite the fact that total circulation is
falling new titles are introduced in the market. In fact most media in Greece,
including broadcast and TV are in the red.29

As far as corruption is concerned our country fares unfortunately very
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26 This would be equivalent to entrusting smokers and cigarette producers to eliminate smok-
ing! 
27 Data for Greece are drawn from the branch study of ICAP (2008) and from the relevant
chapter of Kelly and Ass. (2004). 
28 ICAP, p. 44. The data are set out in Table 1 above.
29 Kelly, ibid., p. 99.
30 See the tables drawn up by Transparency International concerning corruption perception
indices http://www.transparency.org/policy_research/surveys_indices/cpi/2009/cpi_2009_
table

       



badly in the list drawn by Transparency International,30 and the phenomenon
seems to worsen in time.

Wealthy families own the five largest publishing firms and their involve-
ment in broadcasting is important. As noted in Kelly (2004),

“The entry of businessmen and shipping owners and other business in-
terests on to the media scene is an important way in which these interests
try to influence public opinion and to exert pressure in the political arena
for their business interests”.

The legal framework ruling media in Greece is rather strict and covers al-
most all aspects mentioned, but it is not consistently implemented. A detailed
account of the relevant laws and ministerial decisions is set out in the branch
study of ICAP pp. 9-11. The law allows courts to scrutinize the finances of the
press, but no action has ever been taken.31 The law limits the number of
newspapers that a publisher can own, and forbids owners of firms engaging
in public works to own more than 5% of the shares of a media company.
These laws do not seem to have been implemented either.

The importance of the finding that interweaving drives honest firms out
of the market cannot be overestimated. As already stated, the press and other
information media play a significant role as watchdogs of the public interest.
On the other hand, media influence in large part the values in our society.
Corruption in a competitive media sector is therefore the worst form of cor-
ruption, since it will spread and worsen the phenomenon everywhere else. 

We have argued that media themselves and politicians cannot be relied
upon to eliminate interweaving. Can we imagine a fifth estate? May the cre-
ation of an Independent Authority to prevent Interweaving succeed in limit-
ing or even eliminating the phenomenon? An Independent Authority assigned
with the task of preventing corruption in general might possibly help with in-
terweaving as well. Independent authorities have not been particularly suc-
cessful in Greece, but their failure is attributed to their inappropriate staffing.
One of the main innovations of the constitutional review of 2001 (article
101A) was the establishment of Independent Authorities.32 Furthermore, the
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31 Kelly, ibid., p. 98.
32 Chryssogonos (2006).

       



Internet, with its ability to increase the transparency of the developments in
the economy, could help in limiting the phenomenon, provided this new tech-
nological medium is not dominated by corrupt business interests striving to
promote their views. 

7 Conclusion

The above analysis shows that:
1. Most citizens nowadays surrender their vote to politicians on the basis of

superficial impressions created mostly through the mass media. Due to
the complexity of the issues involved, rationality does not lead them to
abandon the rules of thumb used in decision making, when choices are
proven unsatisfactory. They go on using rules of thumb or they are driven
away from the polls altogether.

2. The power of mass media to influence public opinion is almost irresistible
and it increases the willingness of politicians to exploit it in order to attract
citizen votes. Clandestine payment for this help is realized through as-
signment of public contracts ex gratia to firms related to media organisa-
tions.

3. Interweaving can be strongly suspected when companies in the mass
media sector, and, specifically, in the press, exhibit low profits – compared
to the normal level for the relevant economy - or even suffer losses, es-
pecially when new firms enter the sector despite negative returns.

4. The result of interweaving is to drive law abiding firms away from the
media sector. Thus interweaving delivers a serious blow to the ability of
the press to play its role in democratic societies.   

5. Interweaving is a phenomenon that will tend to appear in market
economies depending positively on the extent of corruption. The ap-
pearance of interweaving worsens corruption, on the one hand, since it
erodes the credibility of the press which is supposed to be the guardian
of the public interest and watchdog of the activities of the government,
and, on the other, since the media industry is the sector influencing val-
ues in society. 

6. Interweaving represents shifting the attraction of citizen votes, tradition-
ally earned through offering employment in the public sector, to earning
it through mass persuasion with the help of the media.
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7. Interweaving is exacerbated –ceteris paribus– by the increasing out-
sourcing, the production of public goods by the private sector,

8. Controlling the phenomenon is extremely difficult because it should be
carried out by those who profit from its existence or have no interest in
denouncing or constraining it. Thus, the legal framework in Greece is suf-
ficient to prevent interweaving but it is not implemented.

9. The creation of an Independent Authority to prevent Interweaving, or cor-
ruption in general,  might be a solution, although independent authorities
did not have an impressive record in Greece. 

10. Attempts must be made to exploit the increase in transparency offered by
the Internet in order to limit the phenomenon, either independently or in
assisting the Independent Authority, if and when one such is created.
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Abstract

The purpose of this paper is to examine the transmission mechanism of
crude oil prices to retail gasoline prices in Greece and selected Eurozone mem-
ber-states, namely Germany, France, Italy and Spain. We examine whether
crude oil prices are transmitted in the long run to retail gasoline prices and test
the symmetry hypothesis. A decomposed general-to-specific model is applied
for the estimation of the oil price pass-through effectiveness and asymmetric
behaviour in these economies. Our results show that rigidities in the trans-
mission process are present but variations exist across the selected Eurozone
member-states. The retail gasoline prices’ speed of upward/downward ad-
justment behaviour is considered as symmetric in most of the economies
analysed. We believe that our results can be useful for the Greek and EU en-
ergy authorities, as well as antitrust policy-makers in their attempt to moni-
tor the competitiveness of their energy sectors.

1 Introduction 

Standard macroeconomic texts ascertain that there are both aggregate
demand and aggregate supply transmission effects from oil prices to eco-

       



nomic activity. First, a change in oil prices affects the after-tax income of
households and thus aggregate consumption, as well as investment by in-
creasing companies’ costs. Secondly, oil—as an important raw material in the
production process—affects the cost of production and, consequently, the
aggregate supply of goods. For more than a decade, the world’s crude oil
prices, even when adjusted for inflation, have been almost steadily rising on
an annual basis. These increases have significantly affected the price that con-
sumers pay for gasoline. Since the demand for transport fuels is very inelas-
tic, owing to the absence of direct substitutes, households across the world
have experienced reductions in their disposable incomes. This phenomenon
has triggered wide media attention and sparked many researchers to observe,
analyse and interpret the effects of oil prices. 

The adjustment of retail gasoline prices, that is, diesel (DSL hereafter) and
unleaded gasoline (UNL hereafter) in response to changes in wholesale
prices—that is, crude oil prices—is a fundamental element of the oil price
transmission mechanism. Wholesale prices are exogenous to retailers located
in the domestic economy (if it is not an oil producing country). If the oil price
transmission mechanism is efficient, any change in crude oil prices will be
transmitted to retail gasoline prices, ultimately influencing both aggregate
domestic demand (through the after-tax income of households and the ag-
gregate consumption) and output produced. On the one hand, if retail gaso-
line prices are rigid upward, this would imply that they adjust rapidly to
declining crude oil prices but are slow to adjust in response to increasing
crude oil prices. On the other hand, if retail gasoline prices are rigid down-
wards, this would imply that they adjust rapidly to increasing crude oil prices
but are slow to adjust in response to declining crude oil prices. For these rea-
sons, the regular monitoring and assessment of the oil price pass-through is
critical for energy authorities and antitrust policy-makers in their attempt to
monitor the competitiveness of their energy sectors. 

In this paper, we focus on whether responses to upward and downward
crude oil price changes are symmetric or asymmetric in Greece, Germany,
France, Italy and Spain. Symmetry hypothesis tests the magnitude of the neg-
ative and positive adjustment of the retail gasoline prices in response to
changes in crude oil prices. In conjunction with this issue, we analyse how ef-
fectively the wholesale process is transmitted to the retail oil prices. We em-
ploy the disaggregated general-to-specific (hereafter GETS) methodology to
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examine the long-run rigidities (elasticities) between crude oil prices and DSL,
as well as crude oil prices and UNL regarding the symmetric or asymmetric be-
haviour in the economies selected. To the best of our knowledge, this study
is the first to assess the impact of crude oil price changes on the level of re-
tail oil prices by using GETS econometric methodology. The empirical results
are mixed regarding both the price transmission process and the Pass Through
(hereafter PT) completeness. It is evident from our results that rigidities in
the transmission process, variations across the countries analysed and non-
completeness, at least in some cases, are present. The retail gasoline prices’
speed of upward/downward adjustment behaviour is considered as sym-
metric in most of the economies analysed. 

Studies of crude oil price PT to retail gasoline prices, along with the ad-
justment process, have been conducted by a number of scholars—mostly ex-
amining the US retail gasoline market. Such studies include Radchenko (2005),
Bettendorf, Van der Geest and Varkevisser (2003), Borenstein and Shepard
(2002), Godby, Stengos, Lintner and Wandschneider (2000), Balke, Brown and
Yücel (1998), Borenstein, Cameron and Gilbert (1997), Shin (1994), Karren-
brock (1991) and Bacon (1991), Rasche and Tatom (1981), Darby (1982),
Hamilton (1983), Gisser and Goodwin (1986), Mork (1989), Hamilton (1996),
Hooker (1996), Hamilton (2003) and Kilian (2007, 2008a). Other studies fo-
cused on non-US economies include Burbidge and Harrison (1984), Mork
(1994), Jiménez-Rodríguez and Sánchez (2005) and Kilian (2008b). For exam-
ple, Galeotti, Lanza and Manera (2003) focus on the issue of presumed asym-
metries in the transmission of shocks to crude oil prices onto retail prices of
gasoline in Germany, France, UK, Italy and Spain from 1985 to 2000 by using
monthly data. They argue that, in most countries examined, different opera-
tors exist in the distribution sector that increase upward rigidity. Results from
different studies in the literature are mixed since findings depend mainly on
the country/regions examined, the time period analysed, the frequency of
data used and the econometric methodology applied. Overall, there is no
consensus in the empirical literature to ascertain whether retail gasoline
prices increase faster than they decrease.

A number of empirical studies have focused on the Greek oil market.
Kalantzis (2007) empirically identifies the factors that affect retail diesel and
unleaded gasoline prices during the 1979–2005 period. He employs a VAR
model and co-integration methodology and concludes that there is a long-

       



run relationship between the retail prices of diesel and unleaded gasoline
with the price of crude oil (Brent). In the same study, he also applies an ARDL
model to determine the demand for oil products in different sectors of the
economy by using a number of macroeconomic variables as explanatory vari-
ables. According to his results, there is a positive relationship between con-
sumption, price of oil products and income. In a more recent study, Revelos
(2009) applies an ECM model to examine the pass-through of Brent oil prices
to the unleaded gasoline prices by using weekly data for the period 2002–
2009. He finds that a long-run relationship between Brent and unleaded gaso-
line prices exists. He also tests for the existence of asymmetries in the Greek
oil market by employing an ECM-GARCH model and he finds that asymmetries
are present. Finally, Gkagka and Zarotiadis (2008) focus on the regional dif-
ferentiation of gasoline prices in Greece. They apply cross sectional data from
52 major Greek cities, using retail prices for five different gasoline types. They
argue that transportation costs, together with economic and geopolitical
characteristics of the different areas/cities examined, are a crucial input for
regional price determination. Also, they find that oil prices are higher in re-
mote areas, which has a negative effect on economic growth.

A number of explanations regarding the symmetric/asymmetric adjust-
ment (that is, gasoline prices respond more quickly when crude oil prices rise
than when they fall) of retail gasoline prices to crude oil prices, are presented
in the relevant literature. Bacon (1991) provides two explanations regarding
the slow response of gasoline prices to crude oil price changes, namely rela-
tive demand and exchange rate explanation. The former states that asym-
metric adjustments occur owing to exogenous changes in demand; the latter,
that gasoline retail prices do not fully adjust to exchange rate changes. Boren-
stein, Cameron and Gilbert (1997) argue that market power and oligopolistic
coordination (when a few dominant firms in the industry are engaged in un-
spoken collusion to maintain higher profit margins) can explain price rigidities
in the market for gasoline. Balke, Brown and Yucel (1998) discuss the cus-
tomer reaction explanation— that is, customers react strongly to gasoline
price increases if they have the bargaining power to do so. They also argue
that asymmetric reaction in the gasoline price changes might occur due to
differences in accounting methods in estimating the value of the oil stocks
that refiners possess. According to the costly adjustment hypothesis (Boren-
stein and Shepard 2002), levels of production and inventories are costly to
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alter and thus firms tend to spread the adjustment costs over time. Regard-
ing the search cost hypothesis (Johnson 2002), price differentiation among
gasoline retailers could differ owing to their spatial distribution and the dif-
ferent products and services they offer. Finally, Davis and Hamilton (2004)
argue that asymmetric adjustment of gasoline prices could be partly attrib-
uted to the menu costs hypothesis—that is, costs related to obtain informa-
tion regarding the optimum price, as well as other administrative costs. 

The paper is structured as follows. Section 2 discusses recent develop-
ments in international oil prices and presents the market structure for gaso-
line products in Greece and the EU countries under analysis. In Section 3 the
theoretical framework and econometric methodology of crude oil price trans-
mission channel to retail oil prices are presented. The empirical results are
given in Section 4 and Section 5 concludes the paper.

2 Recent Developments in the EU and the Greek Retail Market for Gasoline

The short and long-run demand for oil products are influenced by a com-
bination of economic and other factors such as income, prices and the struc-
ture of the economy (Portney et al. 2003, Jorgenson and Wilcoxen 1993).
Retail gasoline prices have been characterised by high volatility, especially
during the oil market crises in 2008. As is evident from Figure 1, international
crude oil prices rose by almost 105% between January 2007 and the middle
of 2008. 

Such increases in crude oil prices were transferred to the retail gasoline
prices in Greece and the other selected EU member states. In Tables 1A and
1B (available in Appendix A), we present the descriptive statistics for both
DSL and UNL prices for the selected economies from 2000:1 to 2008:12, while
Figures 1–5 present the evolution of the gasoline retail prices. As shown in
Table 1A, Germany has the highest average diesel and unleaded prices.
Greece has the lowest compared with the rest of the economies, which is in
line with Kalantzis (2007). He attributes this to the fact that taxation on the
Greek gasoline products is among the lowest in the EU region. The demand
for such products is influenced by different taxes imposed by the authorities
in order to generate revenues for the state and to manage the negative ex-
ternalities to the environment caused by oil usage. The retail prices of gaso-
line products are partially determined by direct and indirect taxes. Two types
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Figure 1: Monthly Crude Oil Prices*, euro/litre (2000–2008)

* Crude oil prices refer to average prices from all major markets.
Source: International Financial Statistics, IMF and authors’ calculations.

of taxes are imposed on the retail prices of gasoline—that is, direct taxes (VAT)
and indirect taxes (see Table 1 below). 

Direct taxes (VAT) Indirect taxes (€/1000 litres) 

UNL DSL UNL DSL 

France 19.6% 19.6% 606.2 427.90 

Germany 19% 19% 654.5 470.40 

Greece 19% 19% 418.521 309.992

Italy 20% 20% 564.0 423.00 

Spain 20% 20% 436.53 340.38 

Table 1: Direct and Indirect Taxes for Gasoline Products (2009:Q2)

Source: Directory for Energy, European Commission (2009)
1 According to Greek Law 3775/2009.
2 According to Greek Law 3483/2006.

       



Figure 2 and 3 below present the percentage share of taxation in the re-
tail DSL and UNL prices in Greece, Germany, France, Italy and Spain.   
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Figure 2: Unleaded gasoline prices and taxes in EU member-states (2009:Q1)

Source: International Energy Agency and authors’ calculations.

Figure 3: Diesel prices and taxes in EU member-states (2009:Q1)

Source: International Energy Agency and authors’ calculations.

2.1 The Greek Oil Market

The Greek oil industry has a number of characteristics regarding its whole-
sale and retail market. We can distinguish three levels of activities in the
Greek oil industry—refineries, wholesale and retail markets. The refineries

       



sub-market is dominated by a partially state -owned company (Hellenic Gaso-
line), which controls approximately 79% of the market. The rest of the mar-
ket supply is satisfied by the production of the privately owned company,
Motor Oil Hellas (IEA, 2006b). The wholesale sector of the Greek oil market
is serviced by a number of domestic and multinational oil corporations, in-
cluding among others Hellenic Gasoline, BP and Shell. Retail outlets in Greece
consist of 7,500 gasoline stations which serve on average roughly 1,500 per-
sons and 800 vehicles.1 This distribution is driven by the geographical nature
of the country, with its dispersed island settlements. In Table 2 we present the
corresponding distribution in the other two southern European countries
(Italy and Spain). 
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1 Law 3054/2002 retains the right to introduce price ceiling in case competition is distorted
by monopolistic tactics. In addition, Laws 3775/2009 and 3483/2006 exogenously set the tax
rates on unleaded and diesel gasoline for household consumption. 

Number of gasoline 
stations

Number of persons served
per station

Number of vehicles served
per station

Greece 7500 1500 800

Italy 26000 2600 1600

Spain 8700 4700 2600

Table 2: Number of Gasoline Stations, Persons and Vehicles Served (2006)

According to the Greek Competition Committee (GCC, 2008) there are a
number of rigidities that prevent competition in this particular industry. First,
there is no transparency in the procedure followed by wholesale suppliers
for the discounts offered to retailers. This creates inequalities, favouring re-
tailers who have high turnover and thus distorts competition. Secondly, the
average duty in the distribution of oil products from wholesalers to retailers
is considered to be high. Thirdly, the Greek Competition Committee believes
that there is a lack of transparency in the contracts between retailers and dis-
tribution companies, owing to subjective criteria regarding retail price deter-

Source: International Energy Agency (2002 and 2006).

       



mination and favouritism among members of the retail network. Overall, the
Competition Committee argues that lack of storage infrastructure creates
fraud in the oil industry in Greece. According to the International Energy
Agency (IEA, 2006) the Greek government should monitor the refinery mar-
ket to prevent potential abuse of market power. 

2.2 The Spanish Oil Market

The Spanish oil market is in a transition phase from a fully regulated to a
fully liberalised system (IEA, 2007). Spanish energy supply is provided by the
private sector in all areas of the oil market, where the government (namely
the National Energy Commission) regulates the natural monopoly aspects of
the energy system to ensure, for example, third-party access and trans-
parency by private companies. The distribution network of Spain can be char-
acterised as a quasi-monopoly, as it is owned by the major oil companies
operating in the country. The Hydrocarbon Logistics Company has a domi-
nant role in the distribution network, as it possesses around 255 outlets in the
market. Spain is well served with refineries, with a total capacity that is close
to covering Spanish demand levels for oil products overall. Around 90% of
the refining capacity is in the hands of the two successor companies that were
established when the market was liberalised in 1992 (namely, RepsolYPF and
Cepsa). The Spanish retailing market for oil products can be divided into di-
rect sales and sales through filling stations (36% and 64% of the market re-
spectively). According to IEA (2007b), the profit margins for the dealers
regarding sales of diesel in the filling station market is considered to be high,
compared to other European countries. One reason for this could be that
Spain has a relatively low density of filling stations (because of local planning
restrictions) compared to some other countries in Europe. The retail market
is dominated by RepsolYPF (3,616 stations, 41.6%) and Cepsa (1,550 stations,
17.8%). IEA (2008b) has characterised the Spanish oil sector as heavily con-
centrated, despite the possibility of relatively open access. In addition, the
organisation argues that “…there is a lack of new entrants into the oil market,
while it is uncertain how much this affects competition across the value chain”.
Finally, IEA (2008) recommends the close monitoring of the market and pro-
motion of further competition by encouraging new entrants (such as hyper-
markets) and removing planning obstacles.
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2.3 The Italian Oil Market

The Italian oil market is fully liberalised as imports, exports, trade and
prices are set without constraints (ΙΕΑ, 2009). The government intervenes
only to protect competition and to avoid abuse of dominant position. Distri-
bution in the market is principally undertaken by integrated oil companies.
The former state oil company, Eni, maintains a dominant position in the Ital-
ian refining oil sector. Currently the company has the largest share of the mar-
ket (30%). In addition, there are three foreign companies operating in Italy
(Tamoil, Kuwait Gasoline and Lukoil), where their combined market share of
the Italian retail distribution is around 18% and approximately 17% of the
wholesale market. In the distribution market for oil products, competition is
hampered to some extent by the State. According to IEA (2004b and 2009)
there are persistent restrictions on entry conditions into the market for com-
panies that are not vertically integrated. This has led to an unsatisfactory de-
gree of modernisation of the distribution network, high prices and more
generally an insufficient degree of competition in the market at the expense
of consumers.

According to the Italian competition authority (Autorità Garante Della
Concorrenza E Del Mercato, 2009), barriers to the opening of new retail out-
lets exist because of a number of legal definitions (i.e. mandatory minimum
distances between pumps and minimum areas designated for commercial ac-
tivities). According to the latest report of IEA (2009), although liberalisation
and market reform have had a visible impact on the wholesale markets for oil
products, work remains in the reform of the distribution and retail sectors.
The organisation argues that the sale of gasoline and diesel on the retail fore-
court is still governed by outdated legislation, which has a negative impact on
retail prices and is hampering competition. Finally, the organisation recom-
mends the development of a strategy for oil supply infrastructure for the
medium to long-term, including a commitment to continue to improve the in-
frastructure planning and permitting process.

2.4 The German Oil Market

Germany’s oil market is fully liberalised and characterised by a relatively
large number of market participants. It should also be noted that no govern-
ment ownership exists in any sector of the country’s oil market—that is, re-
fineries, the distribution network and retailing. Nine companies are active in
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the oil refining market, with three holding nearly 65% of the capacity share
(Shell Deutschland Oil, Deutsche BP and Total Deutschland). In the retail oil
market, the German government promotes the use of diesel in passenger ve-
hicles. As IEA (2007a, 2008a) notes, competition is active in all sectors of the
German oil market. 

2.5 The French Oil Market

The French market for oil products has a number of characteristic fea-
tures. First, with respect to the refinery market, 13 plants operate in metro-
politan France plus several overseas. According to IEA (2006a), there are
significant discrepancies between refining capabilities and demand, when
considered on a product-by-product basis. In other words, there is mismatch
in refining capacity versus demands for products in the French market for oil
products. The present discrepancy between refining capacity and domestic
consumption results in middle distillate imports and gasoline exports. Sec-
ondly, the French retail market for gasoline consists of retail outlets (owned
by oil companies) and hypermarkets. At the end of 2007 their market share
was around 44% for the retail outlets and 56% hypermarkets. In general, the
retail market for gasoline products is considered to be highly competitive. Ac-
cording to IEA (2006a, 2004a) competition in the retail market and the re-
sulting decrease in retail price margins have forced the closure of numerous
gasoline outlets.

3 Econometric Methodology and Data 

The PT literature is mainly related to the way crude oil price changes are
transmitted to DSL and UNL prices. Such PT equations usually take the fol-
lowing simple algebraic long run form:  

(1a)

and 

(1b)

where, UNLt stands for the premium unleaded gasoline price, 
DSLt stands for the diesel gasoline price,
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Oilt stands for the crude oil prices expressed in Euros,
and ψ1 are the two long-run elasticities and

et and ut are the two error terms.
Additionally, the two simple Error Correction Models (hereafter ECM) are

given by equations (2a) and (2b), respectively:

(2a) 

and

(2b)

where, Δ stands for first difference operator,
ρi γi, λi and ηi are the short-run elasticities,
θ1 and θ2, are the coefficients of the error correction terms (et–1 and
ut–1 respectively) and
ξt and νt are the two error terms.

There are two main theoretical issues which are worth examining. First
are the long-run and short-run rigidities (the and ψ1 coefficients in eqs. 1a
and 1b and the ρi γi, λi and ηi coefficients and eqs. 2a and 2b, respectively)
from the crude oil price to UNL and DSL prices. Secondly, note the speed of
price adjustment initiated from the crude oil price changes ( coefficients
of the error correction term in eqs. 2a and 2b). The empirical literature on PT
transmission models2 concentrates mostly on the simple ECM model. How-
ever, in the simple ECM (eqs. 2a and 2b) DSL and UNL price changes—as well
as the speed of adjustment coefficients (θ1 and θ2)—cannot be analysed sep-
arately when the crude oil price changes are increasing or decreasing. Bach-
meier and Griffin (2003) and Rao and Rao (2009, 2008) present an alternative
dynamic approach originating from the LSE-Hendry GETS methodology which
tackles the above issues. The disaggregated GETS model3 could be presented
in the following form: 
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(3)

where, and are the speed of adjustment coefficients in the positive and
negative cases, respectively, and T is the time trend. The same GETS method-
ology is applied between oil price changes and DSL price change.

As Rao and Rao (2008) point out, the (+)/(–) superscript on the coeffi-
cients indicate a positive/negative change in the variables included in the
model. For any positive change in the independent variable (ΔOilt>0), a cor-
responding response of all positive coefficients (β+, θ+

1 ) is expected. On the
other hand, the corresponding negative coefficients (β–, θ–

1 ) will respond in
any negative change of the dependent variable (ΔOilt<0).4 The disaggregated
GETS methodology used has two main advantages: a) it can jointly and si-
multaneously test the short-run and long-run stickiness/rigidities within the
same PT dynamic model (Rao and Singh, 2006); and b) it can be used to test
the existence of symmetric or asymmetric transmission behaviour (disaggre-
gated GETS) between the examined variables.

Data used for crude oil prices refer to average prices of Brent offered by
all major markets and they are collected from the International Financial Sta-
tistics, produced by the International Monetary Fund. Retail unleaded (Euro
95) and diesel prices are collected from Eurostat.5 All product prices are trans-
formed into euro/litre, using the US dollar/euro exchange rates provided by
the International Financial Statistics. We use monthly data for the five exam-
ined economies and the time period ranges from 2000:1 to 2008:12. 

4 Empirical Results

Before we proceed to the disaggregated GETS model implementation, we
discuss whether it is necessary to test for the number of co-integrated vectors
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between the dependent and the independent variables. Hendry6 has re-
peatedly stated that if the underlying economic theory is correct, then the
variables in the levels must be co-integrated and, therefore, a linear combi-
nation of the I(1) levels of the variables must be I(0). As this approach holds
for the GETS model, it does not need to be pre-tested for cointegration. It
can be said that the relationship between the dependent variable (UNL and
DSL) and explanatory variable (crude oil prices) in their levels, are a linear
combination of the I(1) levels of the variables and, thus, must be I(0). Re-
garding the unit root tests, we apply the augmented Dickey and Fuller (1979)
procedure for our data series. Prior expectation that crude oil and retail gaso-
line prices should be I(1) in their levels is confirmed.7 We test for the optimal
lag length of all variables in the model. Five different lag selection criteria are
implemented. These include the modified Likelihood Ratio test statistic (LR),
the Final Prediction Error test (FPE), the Akaike Information Criterion (AIC), the
Schwarz Information Criterion (SC) and finally the Hannan-Quinn information
criterion (HQ). In most of the examined cases, the aforementioned selection
criteria do not all agree about the optimal lag length. In such a case, the ma-
jority rule is applied as a sub-optimal solution.8

4.1 Speed of Adjustment Estimates and the Degree of Pass Through Com-
pleteness

We estimate the disaggregated GETS model for the two types of gasoline
products (UNL and DSL) in five countries. For Greece, the coefficients of the
two error correction terms θ+ and θ– are statistically significant when either
UNL or DSL is used as the dependent variable (Table 1A, columns 1 and 2 in Ap-
pendix B). This means that crude oil price increases and decreases are both
transmitted to UNL and DSL prices in the long run. We continue our analysis by
examining the degree of PT completeness between crude oil prices and UNL
and DSL in Greece. The sum of the coefficients and (in equation 3) meas-
ures the degree of PT in the long-run. Complete PT exists when + =1,
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which implies that all changes in crude oil prices will be transmitted to retail
prices of the two gasoline products in the long run. The crude oil PT is in-
complete in the long run ( + = 0.64) and is statistically significant when
UNL retail prices are used (Table 1A, column 3). In addition, when the DSL is
the retail price, the long run elasticity is 0.76, which indicates high but not
complete PT (Table 1A, column 3). In other words, most of the change in the
crude oil price is transmitted to the DSL retail prices.

In France the coefficients of the two error correction terms are statisti-
cally significant when either UNL or DSL is used as the dependent variable
(Table 2A, columns 1 and 2). This means that crude oil price increases and
decreases are both transmitted to UNL and DSL prices. We continue our
analysis by examining the degree of PT completeness between crude oil prices
and UNL and DSL in France. The oil PT is almost complete in the long run (
+ = 0.89) and is statistically significant when UNL retail prices are used
(Table 2A, column 3). In addition, when the DSL is the retail price, the long run
elasticity is 0.83, indicating again an almost complete PT (Table 2A, column 3).
Thus, most of the change in crude oil prices is transmitted to the DSL retail
prices. 

As far as Italy is concerned, we also estimate the disaggregated GETS
model for the two types of gasoline products. According to Table 3A (column
2), the coefficient of the error correction term θ– is statistically significant
when either UNL or DSL is used as the dependent variable. This implies that
crude oil price decreases are transmitted to the UNL and DSL prices. Regard-
ing the degree of PT completeness between the two types of gasoline prod-
ucts in Italy, the long run crude oil elasticity is rather complete (0.73) when
UNL retail prices are used (Table 3A, column 3). Furthermore, when DSL is
the retail price, the long run elasticity is 0.81, which indicates high but in-
complete PT (Table 3A, column 3). 

We continue our analysis with Spain. The coefficients of the two error cor-
rection terms θ+ and θ–, are statistically significant when UNL is used as the
dependent variable (Table 4A, columns 1 and 2). Once again this means that
crude oil price increases and decreases are transmitted to UNL prices. In con-
trast, when DSL is used as the dependent variable, only the coefficient of the
error correction term θ– is statistically significant (Table 4A, column 2). As far
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as the degree of PT completeness is concerned between the two types of
gasoline products in Spain, the oil PT is incomplete in the long-run (0.55)
when UNL retail prices are used (Table 4A, column 3). On the contrary, when
DSL is the retail price, the long run elasticity is 0.80, indicating a very high
level of PT completeness (Table 4A, column 3). 

Finally, our estimations for Germany reveal that the coefficients of the
two error correction terms θ+ and θ–, are statistically significant when either
UNL or DSL is used as the dependent variable (Table 5A, columns 1 and 2).
This means that crude oil price increases and decreases are both transmit-
ted to UNL and DSL prices. We continue our analysis by examining the de-
gree of PT completeness between crude oil prices and UNL and DSL in
Germany. The oil PT is incomplete in the long run when either UNL or DSL re-
tail prices are used ( + = 0.44 and 0.51, respectively) (Table 5A, column
3). 

4.2 Testing the Symmetry Hypothesis

We now ask what is the effect of an upward or downward change in crude
oil prices on retail prices in the EU countries analysed. In other words, we test
the symmetry hypothesis that θ+= θ–. The existence of a symmetric speed of
adjustment is tested by using the Wald x2-test. For Greece (Table 1B) our em-
pirical tests show that when either UNL or DSL are used as retail gasoline
prices there is symmetry, which means that crude oil price increases and de-
creases are equally passed on UNL and DSL prices in the long run. The mag-
nitude of the increase/decrease of the UNL (DSL) prices is given by the long
run elasticity which, according to Table 1A, is 0.64 (0.76). Thus, for a 1% in-
crease/decrease in the crude oil price, 0.64% and 0.76% of that increase/de-
crease is passed on to the end user of UNL and DSL gasoline products in the
long run, respectively. 

The symmetry hypothesis in France (Table 2B) shows that when either
UNL or DSL are used as the retail oil prices there is symmetry, which means
that crude oil price increases and decreases are equally passed on to UNL and
DSL prices. According to the long-run elasticity (Table 2A), for a 1% in-
crease/decrease in the crude oil price, 0.89% and 0.83% of that increase/de-
crease is passed on to the end user of UNL and DSL products, respectively. The
same symmetry results apply to the German oil market (Table 5B). Given the
long-run elasticities (Table 5A), we can infer that for a 1% increase/decrease
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in the crude oil price, 0.44% and 0.51% of that increase/decrease is passed on
to the end user of UNL and DSL products, respectively.

Continuing with Italy (Table 3B) our empirical tests regarding the symme-
try hypothesis show that when either UNL or DSL are used as retail gasoline
prices there is a negative asymmetry. This means that only crude oil price de-
creases are transmitted to UNL and DSL prices. The magnitude of the de-
crease of UNL (DSL) prices in this case is given by the long-run elasticity which,
as we see in Table 3A, is 0.73 (0.81). Thus, for a 1% decrease in crude oil price,
0.73% (0.81%) of that decrease is transmitted to the end user of UNL (DSL) oil
products. 

Finally, the results for Spain are presented in Table 4B. Our empirical tests
show that when either UNL or DSL is used as retail oil price there is asym-
metry, which means that crude oil price increases and decreases are equally
transmitted to UNL prices. The magnitude of the increase/decrease of UNL
price is 0.55 (see Table 4A). In contrast, when DSL is used, there is a negative
symmetry. This means that only crude oil price decreases are transmitted to
DSL prices. The magnitude of the decrease of DSL price in this case is given by
the long run elasticity which, as we saw in Table 4A, is 0.80.

5 Conclusions

This study focuses on how the long run transmission process works be-
tween crude oil and retail gasoline prices, the likely PT completeness and the
effect of an upward or downward change in crude oil prices to unleaded gaso-
line and diesel prices in Greece and four other European countries. The em-
pirical results are mixed regarding the price transmission process and the PT
completeness. More analytically, we show that rigidities in the long run trans-
mission process are present and significant variations across the five countries
exist as well as non-completeness, at least in some cases. Our results for
Greece confirm previous findings by Revelos (2009) regarding the positive
long-run relationship between crude oil price changes and the two retail gaso-
line prices. Additionally, symmetry seems to prevail in both oil markets, which
imply that the customer reaction hypothesis is satisfied in the long-run
(Brown and Yucel 1998). Concerning the other European member states, our
findings are consistent with the results of Galeotti, Lanza and Manera (2003),
although they examine a different time period. Also, our results are in line
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with the analysis offered by IEA (2008a, 2006, 2008) regarding the increased
levels of competition in the retail oil markets for Germany and France and, to
a lesser extent, for Spain. Once more, the symmetric behaviour that these
economies present in their oil market is theoretically consistent with the cus-
tomer reaction hypothesis. An exception to the above findings are the em-
pirical results estimated for Italy, where the negative asymmetry for both oil
retail markets prevails. This result is in line with the analysis regarding the
Italian market structure provided by IEA (2009), where the retail oil sector
suffers from outdated legislation, which has a negative impact on retail prices
and hampers competition. Nevertheless, as Peltzman (2000) argues, asym-
metry (or symmetry) itself is not indicative of a monopolised (competitive)
market. In the case of Italy, any market power that might exist at the retail
level appears to be related to the cost of product differentiation—mostly in
the form of locational differences. 

Concluding, we believe that our results can be useful for the regulatory en-
ergy authorities and antitrust policy-makers in their attempt to monitor the
competitiveness of the domestic oil markets analysed. 
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Appendices

Appendix A. Crude oil prices, Diesel prices and Unleaded prices, 2001:1-
2008:12 (in euros)
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Figure 1: France Figure 2: Germany

Figure 3: Italy Figure 4: Spain
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Figure 5: Greece

mean st. dev. min max

France 0.95 0.17 0.73 1.44

Germany 0.99 0.17 0.70 1.48

Greece 0.81 0.20 0.59 1.38

Italy 1.02 0.17 0.74 1.51

Spain 0.83 0.16 0.62 1.31

Table 1A: Descriptive statistics for Diesel prices, 2001:1-2008:12 (in euros) 

mean st. dev. min max

France 1.13 0.13 0.94 1.48

Germany 1.17 0.14 0.93 1.51

Greece 0.86 0.14 0.66 1.26

Italy 1.17 0.13 0.98 1.53

Spain 0.92 0.12 0.73 1.26

Table 1B: Descriptive statistics for Unleaded prices, 2001:1-2008:12 (in euros)

       



Appendix B. Empirical Results
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Model Time Period Hypothesis H0: θ+ = θ- Result

LOILt vs. LUNLt 2000 - 2008 1.49 Symmetry

LOILt vs. LDESt 2000 - 2008 0.08 Symmetry

Table 1B: Long-Run Asymmetry Results, Greece 

Independent variable ΔLOILt

(1) (2) (3)

Positive Speed of 
Adjustment (θ+)

Negative Speed of 
Adjustment (θ–)

Long-Run 
Elasticity (φ0+φ1)

Dependent variable: Unleaded (ΣΔLUNLt)

2000-2008
-0.43

(-4.60)
-0.45

(-4.91)
0.64

Dependent variable: Gasoline (ΣΔLDESt)

2000-2008
-0.12

(-1.92)
-0.12

(-1.96)
0.76

Table 1A: Long-Run Estimates for Speed of Adjustment and Elasticity, Greece

Note: Independent Variable: Crude OIL Prices (ΣΔLOILt-1). t-ratios are reported in parentheses.

Note: We test the symmetry hypothesis by applying the Wald (x2) test. The critical value of x2 statistic with
one degree of freedom is 3.84 (5% conf. interval) and 5.02 (2.5% conf. interval).
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Model Time Period Hypothesis H0: θ
+ = θ– Result

LOILt vs. LUNLt 2000-2008 0.72 Symmetry

LOILt vs. LDESt 2000-2008 0.83 Symmetry

Table 2B: Long-Run Asymmetry Results, France

Independent variable ΔLOIL t

(1) (2) (3)

Positive Speed of 
Adjustment (θ+)

Negative Speed of 
Adjustment (θ–)

Long-Run 
Elasticity (φ0+φ1)

Dependent variable: Unleaded (ΣΔLUNLt)

2000-2008
-0.52

(-4.15)
-0.35

(-2.40)
0.89

Dependent variable: Gasoline (ΣΔLDESt)

2000-2008
-0.36

(-3.11)
-0.28

(-2.28)
0.83

Table 2A: Long-Run Estimates for Speed of Adjustment and Elasticity, France

Note: Independent Variable: Crude OIL Prices (ΣΔLOILt-1). t-ratios are reported in parentheses.

Note: We test the symmetry hypothesis by applying the Wald (x2) test. The critical value of x2 statistic with
one degree of freedom is 3.84 (5% conf. interval) and 5.02 (2.5% conf. interval).
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Model Time Period Hypothesis H0: θ
+ = θ– Result

LOILt vs. LUNLt 2000-2008
Only the negative change (θ+)

is statistically significant
Negative asymmetry

LOILt vs. LDESt 2000-2008
Only the negative change (θ–)

is statistically significant
Negative asymmetry

Table 3B: Long-Run Asymmetry Results, Italy 

Independent variable ΔLOILt ΔLOILt ΔLOILt

(1) (2) (3)

Positive Speed of Adjust-
ment (θ+)

Negative Speed of 
Adjustment (θ–)

Long-Run 
Elasticity (φ0+φ1)

Dependent variable: Unleaded (ΣΔLUNLt)

2000-2008
-0.38

(-1.81)
-0.54

(-4.12)
0.73

Dependent variable: Gasoline (ΣΔLDESt)

2000-2008
-0.04

(-0.48)
-0.51

(-4.48)
0.81

Table 3A: Long-Run Estimates for Speed of Adjustment and Elasticity, Italy

Notes: We test the symmetry hypothesis by applying the Wald (x2) test. The critical value of x2 statistic
with one degree of freedom is 3.84 (5% conf. interval) and 5.02 (2.5% conf. interval).

Notes: Independent Variable: Crude OIL Prices (ΣΔLOILt-1). t-ratios are reported in parentheses. 
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Model Time Period Hypothesis H0: θ
+ = θ– Result

LOILt vs. LUNLt 2000-2008 2.08 Symmetry

LOILt vs. LDESt 2000-2008
Only the negative change (θ–)

is statistically significant
Negative asymmetry

Table 4B: Long-Run Asymmetry Results, Spain

Independent variable ΔLOILt

(1) (2) (3)

Positive Speed of 
Adjustment (θ+)

Negative Speed of 
Adjustment (θ–)

Long-Run 
Elasticity (φ0+φ1)

Dependent variable: Unleaded (ΣΔLUNLt)

2000-2008
-0.44

(-3.72)
-0.71

(-5.14)
0.55

Dependent variable: Gasoline (ΣΔLDESt)

2000-2008
-0.11

(-1.34)
-0.46

(-3.67)
0.80

Table 4A: Long-Run Estimates for Speed of Adjustment and Elasticity, Spain 

Note: Independent Variable: Crude OIL Prices (ΣΔLOILt-1). t-ratios are reported in parentheses. 

Note: We test the symmetry hypothesis by applying the Wald (x2) test. The critical value of x2 statistic with
one degree of freedom is 3.84 (5% conf. interval) and 5.02 (2.5% conf. interval).
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Model Time Period Hypothesis H0: θ
+ = θ– Result

LOILt vs. LUNLt 2000-2008 0.08 Symmetry

LOILt vs. LDESt 2000-2008 0.12 Symmetry

Table 5B: Long-Run Asymmetry Results, Germany

Independent variable ΔLOIL t

(1) (2) (3)

Positive Speed of Adjust-
ment (θ+)

Negative Speed of 
Adjustment (θ–)

Long-Run 
Elasticity (φ0+φ1)

Dependent variable: Unleaded (ΣΔLUNLt)

2000-2008
-0.38

(-3.39)
-0.44

(-2.86)
0.44

Dependent variable: Gasoline (ΣΔLDESt)

2000-2008
-0.21

(-2.00)
-0.27

(-2.19)
0.51

Table 5A: Long-Run Estimates for Speed of Adjustment and Elasticity, Germany

Note: Independent Variable: Crude OIL Prices (ΣΔLOILt-1). t-ratios are reported in parentheses. 

Note: We test the symmetry hypothesis by applying the Wald (x2) test. The critical value of x2 statistic with
one degree of freedom is 3.84 (5% conf. interval) and 5.02 (2.5% conf. interval). 
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Abstract

In Aristotle’s Politics, particularly Book VII, one can find the elements for
the construction of a macroeconomic model of the economy of the city-state.
The elements with which this model can be constructed are the following: the
territorial size of the city, the division of the land between public and private,
the size of the population, and the desired per capita product which is deter-
mined on the basis of the concept of good life. The model describes the long-
run equilibrium position of the economy of the city-state, which is reached
and sustained through changes in population. The equilibrium position is not
a result of individual actions based on maximising behaviour and technolog-
ical parameters but a result of population changes which occur by means of
birth controls.

1 Introduction

Hidden in Aristotle’s Politics there is a macroeconomic model of the econ-
omy of the city-state. The elements of which this model is constructed are
the following: the territorial size of the city, the division of the land between
public and private, the size of the population, and the Aristotelian notion of
good life. The model describes the long-run equilibrium position of the econ-
omy of the city-state, which is reached through changes in population. The
equilibrium position is not a result of individual actions based on maximising
behaviour and technological parameters but a result of population changes
and implicit technological parameters. Population changes occur by means
of birth control policies. 

Aristotle’s ideas on population in relation to the welfare of the city have

       



received much less attention than the other parts of his economic thinking.
Although reference is often given to his suggestion for birth controls (e.g.
Spengler and Allen, 1960) this part of economics is largely neglected. Malthus,
in the first edition of his Essay on the Principle of Population which appeared
anonymously in 1798, does not even mention Aristotle, despite the close sim-
ilarity of some of his arguments to those of Aristotle. However, in the next
editions of the Essay, Malthus gives credit to Aristotle for seeing the rela-
tionship between population increases and poverty and for suggesting birth
controls. It is very likely that Malthus felt that he needed the intellectual sup-
port of Aristotle and other classical writers in the controversy that followed
the publication of the Essay. As it has been recently noted, in Politics, popu-
lation is a recurring topic, extensively discussed and integral to the overall ar-
gument” (Kreager, 2008). The present paper makes explicit the central role of
population changes to the economy of the city-state.

The model presented here is not to be found in Aristotle’s writing in the
form in which it appears. It is constructed on the basis of his thoughts that ap-
pear in various places in his Politics. In this sense, this model logically com-
bines the various components of a macroeconomic system which are implicit
in Politics. Also, it does not contain the usual variables one can find in the
usual Keynesian macroeconomic models, but those that are relevant in Aris-
totle’s analysis, namely population, land, division of land into public and pri-
vate, and the notion of good life.

2 The Size of the City-state

The territory of the city should be within a lower and an upper limit. The
lower limit is determined by the need of autarky, a situation in which the city
can produce everything and in which the citizens need nothing more. The
upper limit is that territory where the city can easily defend against invaders.
The idea that there is a maximum size beyond which the city cannot be eas-
ily defended probably has to do with size of the population, the ways of or-
ganising the army, the technology of war, the speed with which armies can
move, the transportation system etc.

In Aristotle’s words

“Very much the same holds good about its territory. As to the ques-
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tion what particular kind of land it ought to have, it is clear that every-
body would command that which is most self-sufficing (and such is nec-
essarily that which bears every sort of produce, for self-sufficiency
means having a supply of everything and lacking nothing). In extent and
magnitude the land ought to be of a size that will enable the inhabi-
tants to live a life of liberal and at the same time temperate leisure”
(1326b, 28-34)

“the same thing holds good of the territory that we said about the
size of the population – it must be well able to be taken in at one view,
and that means being a country easy for military defense.” (1327a, 2-4)

The definition of self-sufficiency given in the above quotation refers to a
state of affairs where the state is fully realised, “… and in principle a state is
fully realised only when it comes to pass that the community of numbers is
self-sufficing” (1261b, 13-14). However, Aristotle recognises that there are
degrees of self-sufficiency: “if therefore the more self-sufficient a community
is the more desirable is its condition, then a less degree of unity is more de-
sirable than a greater” (1261b, 14-15). These quotes are part of Aristotle’s
discussion and criticisms of Plato’s Republic. 

The land is divided into public and private land. Aristotle favours private
ownership on the grounds that common ownership discourages work and in-
terest in the property items and reduces responsibility. Private property is
under the management of the household and the produce belongs to the
owner but it can be taxed. The produce of the public land or, in general, the
revenues from it can be used for two purposes. First, to finance a system of
common tables, through which subsistence to all citizens in ensured. Second,
to finance religious ceremonies and worship of gods.

“As to common meals, all agree that this is an institution advanta-
geous for well-organised states to possess; … But the common meals
must be shared by all its citizens, and it is not easy for the poor to con-
tribute their assessed share from their private means and also to main-
tain their household as well. And moreover the expenses connected with
religion are the common concern of the whole state. It is necessary
therefore for the land to be divided into two parts, of which one must be
common and the other the private property of individuals; of the com-

       



1 Aristotle’s discussion of the composition of the population may be a reaction to Xenophon’s
suggestion to provide various incentives to metics that would result in higher revenues for
the city (On Revenues, II). Xenophon was writing On Revenues probably in 365 B.C. and Pol-
itics was written in 350 B.C.

mon land one portion should be assigned to the services of religion, and
the other to defray the cost of the common meals”. (1330a, 3-14)

3 The Size of Population

The size of the population of the city should be within limits. The lower
limit is that below which the autarky of the city is lost and thus the reason for
its creation and development is negated. The upper limit of the population
size is determined by considerations related to the effective administration of
the city. If the size of population is too big, it is difficult to run the city effec-
tively and to enforce the law. For example, it would be difficult to find a town
crier with a stentorian voice. Also if the population is too big, it would be dif-
ficult to make the correct decisions regarding the distribution of public of-
fices according to merit, because this requires adequate knowledge of
individuals, something difficult in a overcrowded city.

The composition of the population is also important. Slaves and metics
may be necessary for the economy of the city, but their participation in the
political life of the city is a danger to the political system. In an overcrowded
city it is possible that aliens, metics and slaves can pass as citizens and this is
another reason for which the population should not exceed a certain limit.1

In Aristotle’s words,

“Similarly a state consisting of too few people will not be self-suf-
ficing (which is an essential quality of the state), and one consisting of
too many though self-sufficing in the mere necessaries, will be so in the
way in which a nation is, and not as a state, since it will not be easy for
it to possess constitutional government – for who will command its
over-swollen multitude in war? or who will serve as its herald, unless he
who have the lungs of Stentor? It follows that the lowest limit for the
existence of a state is when it consists of a population that reaches a
minimum number that is self-sufficient for the purpose of living the
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good life after the manner of a political community. It is possible also for
one that exceeds this one in number to be a greater state, but, as we
said, this possibility of increase is not without limit, and what the limit
of the state’s expansion is can easily be seen from practical considera-
tions.” (1326b, 2-13)

“All the same, even if it is right to judge the state by the test if its
multitude, this ought not to be done with regard to the multitude of
any and every class (for states are doubtless bound to contain a large
number of slaves and resident aliens and foreigners), but the test
should be the number of those who are a portion of the state – the spe-
cial parts of which a state consists.” (1326a, 17-22)

“but in order to decide questions of justice and in order to distrib-
ute the offices according to merit it is necessary for the citizens to know
each other’s personal characters, since where this does not happen to
be the case the business of electing officials and trying law-suits is
bound to go badly; haphazard decision is unjust in both matters and
this must obviously prevail in an excessively numerous community. Also
in such a community it is easy for foreigners and resident aliens to usurp
the rights of citizenship, for the excessive number of population makes
it not difficult to escape detection.” (1326b, 14-24)

Clearly, Aristotle suggests that increasing population up to a certain size
goes along with increasing capability of the state to perform its function ef-
ficiently but after a certain size strong diseconomies appear. Therefore, be-
tween the two extremes there is an optimal population size. The actual
optimal size is related to the territory of the city and notion of good life.

4 Property and Population

In criticising Plato and the Chalcedonian Phaleas, Aristotle makes two im-
portant points. First, it is not sufficient, as Plato says (Laws), for each citizen
to have property of a size that would provide him the means for a wise life.
A wise life may at the same time be a miserable life. According to Aristotle the
size of property that every citizen should have should be of a size sufficient
to provide the means of a life that would be wise and generous, i.e. that
would allow the citizen to live a comfortable life but not a luxurious and
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wasteful one. Second, it is not sufficient to determine the size of property, be
that small or big, of each citizen. In addition, it is necessary to determine the
number of children per family because otherwise the laws concerning prop-
erty would be inactive and citizens would fall in poverty.

“But those who bring in legislation of this sort must also not over-
look this point, which is overlooked at present, that when regulating
the amount of property legislators ought also to regulate the size of the
family; for if the number of children becomes too large for the total
property, the law is quite sure to be repealed, and apart from the repeal
it is a bad thing that many citizens who were rich should become poor.”
(1266b, 8-14)

“And it is also strange that although equalising properties the writer
(i.e. Plato) does not regulate the number of the citizens, but leaves the
birth-rate uncontrolled.” (1265a, 39-41)

“And one might think that restriction ought to be put on the birth-
rate rather than on property, so as not to allow more than a certain
number of children to be produced, and that in fixing their number con-
sideration should be paid to the chances of its happening that some of
the children born may die, and to the absence of children in the other
marriages; but for the matter to be left alone, as it is in most states, is
bound to lead to poverty among citizens, and poverty produces sedition
and crime.” (1265b, 8-13)

Property, for Aristotle, is important for the well-being of citizens, not as a
collection of material goods of certain quantity but as a means to a virtuous
life. It is the use of property that gives value to it, not the quantity. And he crit-
icizes Plato (Laws) for not defining the amount of property clearly.

“Also the amount of property requires consideration … The writer
(i.e. Plato) says that it ought to be sufficiently large for the citizens ‘to
live a temperate life’ – as if one were to say ‘to live a good life’; but re-
ally that phrase is too general, since it is possible to live temperately
yet miserably. But a better definition would be ‘to live temperately and
liberally’ (for if the two are separated a liberal mode of life is liable to
slip into luxury and a temperate one into a life of hardship), since surely
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these are the only desirable qualities relating to the use of wealth – for
instance you cannot use wealth gently or bravely, but you can use it
temperately and liberally.” (1265a, 29-38).

The condition of a temperate and liberal (or wise and generous) life is not
an average that should hold for the city as a whole. It is a condition that
should hold for every citizen individually. According to Aristotle, the eudai-
monia of the city depends on the eudaimonia of the citizens, if not all, of the
biggest possible number. You cannot have a happy city with unhappy citizens:
“But it is not possible for the whole to be happy unless most or all of its parts,
or some of them, possess happiness” (1264b, 18-20). Happiness, says Aris-
totle, is not like an even number that may belong to a whole but not to either
of the two odd numbers of which it is the sum.

The possession of property and wealth is important for a happy life. Aris-
totle makes that very clear in the beginning of Book VII when he classifies
goods in three categories, namely in external goods (wealth, riches), goods of
the soul, and goods of the body, and states that “assuredly nobody would
deny that the ideally happy are bound to possess all three” (1333a, 24-27).
After a brief discussion of the priorities of the three groups of goods for the
best life, Aristotle concludes: “For the present let us take it as established that
the best life, whether separately for an individual or collectively for states, is
the life conjoined with virtue furnished with sufficient means for taking part
in virtuous actions” (1323b, 40-1324a, 2).

The “sufficient means” in the above quotation is equivalent to the amount
of wealth that is sufficient for a temperate and liberal life. Thus, for Aristotle,
the critical magnitude which is basic for the happiness of the citizens and
therefore for the happiness of the city is the property per capita, or equiva-
lently the land-population ratio, that produces enough material goods so that
the citizens can live a wise and generous life, comfortable but not wasteful nor
luxurious. This is the optimal land-population ratio. The specific land-popu-
lation ratio that is proper for a city would depend on the fertility of land and
the technology of production. If the existing ratio deviates from the optimal,
the size of the city or the population, or both, must change. Aristotle does
not mention changes in the size of the city probably because this may involve
wars. Also, he does not mention the establishment of new colonies as a way
for returning to the optimal land-population ratio, although the major Greek
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city-states had long histories of establishing colonies in the Adriatic, in South-
ern Italy, in Ionia, etc. The reason for not mentioning colonies probably is that
colonies would be temporary solutions, and without birth controls the devi-
ation from the optimal will reappear after some time.

5 Aristotle’s Macroeconomic Model: Graphical Exposition

The above elements can be combined in a simple diagram. The vertical
axis of Diagram 1 shows the size of land. The beginning of the axis at point 0
corresponds to the minimum population size required for autarky and point
L1 corresponds to the maximum size so that the city can be defended effec-
tively. The horizontal axis measures the size of population. The beginning of
the axis at point 0 corresponds to the minimum size required for autarky and
point P1 corresponds to a population size beyond which serious diseconomies
become effective. The doted line L2L3 divides the land in private and public.
When the size of population is at the beginning of the axis, the public land
which is needed to finance common tables and religious worship is L1L2 and
the remaining OL2 is private land. When population increases to P2, the
needed public land also increases to ab. In other words, as the size of popu-
lation increases, more public land is required. 
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Every point in the area 0L2L3P1 represents a feasible combination of private
land and population. But the actual combination should be on the L2L3 line be-
cause otherwise parts of private land would be unutilised. The point actually
chosen would depend on the combination of the land-population that pro-
duces output per citizen sufficient for a wise and generous life. If such a com-
bination is, for example, the one corresponding to b, then the size of the
population would be P2, the size of private land would be OL4 and the rest of
land of a size L4L1 or ab would be public land the proceeds from which would
cover the expenses for common tables and religious worship and ceremonies.
The land-population ratio is equal to the slope of the line going through the
origin and point b.

From this graph it becomes obvious that as soon as the limits of land and
population are determined, the critical factor for the determination of the
actual land-population ratio are two: (a) the division of land between private
and public and (b) the optimal per capita output. It should be noted that the
optimal per capita output is not the maximum average product of labour ex-
cept by chance. In Aristotle’s thinking, the biggest size or the maximum quan-
tity is not necessarily optimal. Optimality is defined in terms of what
constitutes the best life.
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6 Population Changes

Suppose that because of loose birth controls, the population of the city in-
creases from P2 to P3 in Diagram 2. In this case, public land must increase by
cd because greater population implies greater needs for common tables and
religious worships. Thus, private land will decrease and the optimal land-pop-
ulation ratio will not hold. The actual ratio will be dP3 divided by 0P3 which is
less than the previous one which was bP2 divided by 0P2. Even if it is decided,
by the rulers of the city, that the private land be left unchanged, i.e. cP3 which
is equal to bP2, the optimal land-population ratio will be disturbed. It will now
be cP3 divided by 0P3, which is lower than the optimal. In either case, popula-
tion will have to be reduced by stricter birth controls, until the land-population
combination corresponds to point b on the diagram. Similar reasoning applies
to the case where population declines because of aging, wars, famines, etc.

7 Population and Poverty

Aristotle recognises that in every society there will always be rich and poor
people. What stabilises the social system is a large class of people that pos -
seses the means for a comfortable life: 

“But surely the ideal of the state is to consist as much as possible of
persons that are equal and alike, and that similarity is most found in
the middle class.” (1295b, 26-27)

“It is clear therefore also that the political community administered
by the middle class is the best, and that it is possible for those states to
be well governed that are of the kind in which the middle class is nu-
merous.” (1295b, 35-38).

Poverty is a danger to the city, and there are two ways to deal with poverty.
One is the welfare system. Aristotle believes that the welfare system can offer
temporary relief but does not solve the problem “because this way of helping
the poor is the legendary jar with a hole in it” ( 1320a, 32-33). On the contrary,
it perpetuates the problem. However, common tables as part of a welfare sys-
tem is accepted and recommended. The other way to reduce poverty is through
substantial financial aid to the poor citizens in order to buy property and start
some productive activity or allow them to use land for the same purpose:
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“Measures must therefore be contrived that may bring about last-
ing prosperity. And since this is advantageous also for the well-to-do,
the proper course is to collect all the proceeds of the revenues into a
fund and distribute this in lump sums to the needy, best of all, if one
can, in sums large enough for acquiring a small estate, or, failing this, to
serve as capital for trade or husbandry…” (1320a, 35-40)

In Aristotle’s analysis, social stability depends on the existence of a large
middle class of citizens that can live a comfortable life. Crucial to the achieve-
ment of this, is a proper relation between land and population. Overpopula-
tion will lead to poverty and this involves dangers for the stability of the city.

8 Comments

The model presented above has a long-run equilibrium position which is
reached through birth rate controls. Citizens can support a life that is wise
and generous, comfortable but not wasteful nor luxurious, and thus social
stability is achieved. The political and ethical views of Aristotle included in
this analysis, perhaps explains his neglect of what today is called economic
growth theory. Although he seems to recognise the distinction between con-
sumer goods and capital goods (Rhetoric 1361a, 16-18), he does not explore
the consequences of the nature of capital goods. At the long-run equilibrium
the political and moral requirements for a good life are satisfied and growth
beyond that is meaningless. In this context, capital accumulation is not an
issue for analysis. Perhaps, this explains Aristotle’s views on the rate of inter-
est, namely that it should be zero. Indeed, if capital accumulation is zero, the
need for a money market at the macroeconomic level disappears, and thus
the payment of interest is not justified. In that sense money is sterile. 

Aristotle is credited with the development of some fundamental eco-
nomic ideas such as the theory of money, the theory of exchange, and the dis-
tinction between use value and exchange value of commodities. Although
reference is sometimes given to his emphasis on the need for birth control so
that the population is restricted to proper level, the central role of the land-
population ratio for the stability and the welfare of the city-state has not been
acknowledged so far.
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9 Summary

The above exposition can be summarised in a simple model like the one
below

L = L
– size of the city-state

L = L1 + L2 L1 = public land, L2 = private land
L2 = β – λΡ P = population

Q = production

the desired optimal product per capita

This simple system can be solved in terms of the desired optimal produc-
tion per capita Q* that is sufficient for a wise and generous life, the parame-
ter β which is the size of private land when public land is at the minimum
(distance 0L2 in the diagrams), i.e. when population has the minimum size
required for autarky, the parameter λ which shows how private land declines
as population increases, and the technology parameter α in the production
function. For this specific system the solution for the values of the endoge-
nous variables are

and

The solution is possible not because of some automatic economic mech-
anism, as for example a maximising principle, but because of the given value
of Q* which is predetermined on the basis of ethical considerations of what
constitutes a good life.
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