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1. Introduction

The banking sector is the dominant segment of a
country’s financial system. In Greece for instance,
bank assets represent around 80% of the financial
system’s total assets. Moreover, it is generally
accepted that efficient bank operation, which is
linked to financial stability, allows enterprises and
households to enjoy higher-quality services at
lower costs. Thus, measuring the efficiency of a
banking system' and analysing the factors that
explain it is very important for the supervisory
authorities to design the regulatory framework
and for bank managements to draw their business

plans.

Studying the efficiency of the Greek banking sys-
tem has become increasingly important over
time, especially after the major reforms it has
undergone in the last two decades.? These
reforms have improved competitive conditions in
the banking sector (see Hardy and Simigiannis,
1998, Hondroyiannis et al., 1999, Gibson and
Demenagas, 2002, Gibson, 2005), while the
structural changes in the late 1990s, mainly
through mergers and acquisitions, seem to have
helped improve the efficiency of this sector also

(see Athanasoglou and Brissimis, 2004).

* The views expressed in the article do not necessarily reflect
those of the Bank of Greece. The authors would like to thank
loannis Papadakis, Heather Gibson, Panayiotis Athanasoglou,
Thomas Vlassopoulos, loannis Philippakis, Nikolaos Stavrianou,
and all participants in a seminar organised at the Bank of Greece,
for their helpful comments, as well as to Petroula Karagianni, for
her research assistance.

1 It should be recalled that studies analysing the efficiency of a
banking system effectively examine the banks’ efficiency relative
to that of the best performing bank.

2 For developments in the Greek banking system see Bryant et al.
(2001), Kamberoglou et al. (2004), and Mylonidis and Kelnikola
(2005).



Moreover, Greek banks have considerably
increased the range of products and services they
offer to customers, investing heavily in spe-
cialised personnel and technology, while they
have also been continuously expanding their

activities in markets abroad.

Admittedly, differences observed among banks as
regards average operating cost have led to a large
number of studies that examine economies of
scale and scope. Yet, the existence of banks of a
similar size with diverging average operating costs
has caused a shift of focus towards a more accu-

rate evaluation of the cost efficiency of banks.

This study analyses developments in the cost effi-
ciency of the Greek banking system, and also
examines the contribution of its components, i.e.
technical and allocative efficiency.> Compared
with earlier studies on the Greek banking system,*

the present one differs in the following respects:

First, it reviews a relatively long period, in which
the Greek banking system has undergone signifi-
cant institutional and structural changes, whereas
the majority of relevant studies that use Greek

data cover periods before 2000.

Second, it examines banking group data,® so as to
account for total bank activity in Greece and
abroad where Greek banks have been continu-

ously expanding in recent years.

Third, it examines differences in efficiency
between acquired and acquiring banks or banks

not involved in any merger or acquisition.

Fourth, it estimates efficiency by applying the
“Data Envelopment Analysis” (DEA) method,

but with a different approach from the one
adopted in previous studies using this method-
ology on Greek data. In particular, it follows the
approach of Drake et al. (2006), who employ
banks’ profit and loss data rather than balance
sheet data as most relevant studies have done.®
Moreover, in the context of the DEA method, in
addition to total efficiency this study also exam-
ines its components, i.e. technical and allocative

efficiency.

Fifth, it investigates the determinants of efficiency,
including capital adequacy, profitability, liquidity
risk, market power, credit risk,” the regulatory

framework and the macroeconomic environment.

The study is structured as follows: the second sec-
tion analyses the notion of efficiency and the alter-
native methods for its measurement, the third sec-
tion reviews the relevant literature, the fourth sec-
tion presents the methodology used, the fifth sec-

3 It should be noted that total efficiency is calculated as the prod-
uct of these two components (technical and allocative efficiency).
The notion of efficiency is discussed in further detail below, in
Section 2.

4 A review of these studies can be found in Section 3.

5 All relevant studies on the Greek banking system —except the
one by Christopoulos et al. (2002) — use bank and not banking
group data. For exposition purposes, in the present study the term
“banks” is used to signify banking groups.

6 Compared with the two main methodological approaches in
the banking literature that use balance sheet data, namely the
production approach and the intermediation approach, this
approach offers the advantage that profit and loss data record
banks’ total activity in terms of expenditure (input) and revenue
(output) during a financial year, whereas balance sheet data
depict the financial situation at a particular moment in time.
Moreover, profit and loss data reflect better not only the cost and
the proper pricing of products and services, but also their accep-
tance by bank customers.

7 This determinant, although particularly important in the bank-
ing sector —given that a bank, attempting to maximise profits,
may possibly undertake excessive risk by granting loans to bor-
rowers of a relatively low credit rating — has not been thoroughly
studied in the relevant literature (see, indicatively, Drake et al.,
2006 and, for Greek banks, Pasiouras, 2008).
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tion discusses the empirical results, and finally, the

sixth section summarises the conclusions.

2. The notion of efficiency and methods for
its measurement

2.1 Basic concepts

Efficiency constitutes a basic concept in studies of
banking systems and is distinguished into cost
and profit efficiency, with the former being most

commonly used in the study of efficiency.

Cost efficiency refers to the difference between
the minimum production cost a bank may achieve
for a given level of output and actual cost. It has
two components: technical efficiency and alloca-
tive efficiency. Technical efficiency is defined as
the highest possible output level that can be pro-

duced for a given quantity of inputs, or, alterna-

Chart 1
Efficiency and its components

tively, as the minimised use of inputs for the pro-
duction of a given quantity of outputs.? Allocative
efficiency refers to the ability to optimally use
inputs, given their user cost as measured by their

prices.?

The above become clearer using Farrell’s (1957)
analysis, shown in Chart 1. Let us assume that a
bank uses two inputs (x1, x2) for the production

of one output (q),"° while at the same time the

8 This concept is not differentiated from that of X-efficiency, as
first analysed by Leibenstein (1966).

9 From a stricter economic view, allocative efficiency refers to the
social welfare gains derived when an output is produced in a per-
fectly competitive market in which input prices reflect marginal
cost in long-run equilibrium. Consequently, allocative inefficiency
exists when less quantity of output is produced while at the same
time prices are higher than long-run marginal cost.

10 For the sake of simplicity the present analysis assumes the
existence of constant economies of scale and deals with the opti-
misation of inputs for the production of a given output (input-ori-
ented approach). The reader may extend the discussion to the
case of variable scale economies or to output optimisation with a
given input quantity (output-oriented approach). An extensive
analysis is provided in Farrell (1957) and Cooper et al. (2007).

X2/q1\
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Source: Farrell (1957).
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efficiency frontier (SS’) —which depicts the input
combinations that a perfectly efficient bank would
use for the production of one unit of output— is

known."

A perfectly efficient bank that produces at point Q
is technically more efficient than another that pro-
duces at point P, given that it produces the same
quantity of output using the smallest possible
quantity of each input. The technical inefficiency
of the bank that produces at point P is reflected in
the distance QP, which represents the amount by
which the two inputs could be proportionately
reduced without lowering the output. In percent-
age terms, this could be expressed as the QP/OP
ratio; hence, technical efficiency can be defined as
the 0Q/OP ratio, which is equal to 1-(QP/OP). This
takes values between 0 and 1 and constitutes an
index of the bank’s inefficiency. A value of the
ratio equal to 1 denotes perfect technical effi-

ciency.

At this point, input prices are introduced into the
analysis. Let the slope of the line AA’” be the ratio
of the two inputs’ prices. The bank that produces
at point Q —although 100% efficient as regards
technical efficiency, since it lies on the efficiency
frontier SS’ — is not perfectly efficient as regards
allocative efficiency, since it could be producing at
point Q. The allocative efficiency of the bank that
produces at point P is defined as the OR/0Q ratio.

2.2 Efficiency measurement methods

In the international literature, bank efficiency is
measured either by using indices (see e.g.
Rhoades, 1986, Srinivasan, 1992, Athanasoglou
and Brissimis, 2004), or by applying parametric or

even nonparametric methods (see e.g. Berger and

10

Humphrey, 1997, Goddard et al.,, 2001, Drake
and Hall, 2003).

Each of the above methodological approaches has
its specific advantages and disadvantages. For
instance, the study of simple indices offers the
advantage that the necessary calculations are
easy, but its main weakness is that it confines
analysis to the use of only one input and one out-
put, something particularly restrictive in the bank-
ing sector, which is characterised by multiple
inputs and outputs that are interrelated.' This dis-
advantage of using indices is overcome by apply-
ing parametric and/or nonparametric methods,
which can include more than one inputs and/or

outputs.

Parametric methods include: (i) the “stochastic
frontier approach”, where a bank’s cost may
diverge from the efficiency frontier due to either
random effects or inefficiency; (ii) the “thick fron-
tier approach”, where differences in the estimated
cost between banks classified at the lowest cost
quartile are due to random effects while respec-
tive differences between low-cost and high-cost
banks are due to inefficiency; and (iii) the “distri-
bution free approach”, where no hypothesis is
required regarding the distribution of the ineffi-

ciency term.”> A key feature of the above three

11 In reality, this frontier is not known a priori, but estimated
with the alternative methods discussed in Section 2.2.

12 It should be noted, however, that some disadvantages of the
simple indices are overcome by using composite indices, such as
e.g. the Fisher index or the Tornqyvist index. For the application of
these indices to the Greek banking system see Athanasoglou et al.
(2008).

13 The measurement of efficiency depends on the estimation
methodology adopted, given that in the case of fixed effects effi-
ciency is measured by the fixed term in each bank’s equation,
while in the case of random effects efficiency is measured through
the residuals.
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approaches is the econometric estimation of the
efficiency frontier, and, therefore, as with every
econometric model, their main disadvantage is

the model’s potentially incorrect functional form.

In contrast, nonparametric methods —most
known among which is the DEA adopted in this
study' — are typically used to construct an effi-
ciency frontier with no need of a statistical or
econometric approach, and thus are free of the
main drawback observed in parametric methods
of efficiency estimation. However, it should be
stressed that the absence of the random effects
factor —present in parametric methods — consti-

tutes the major weakness of the DEA method.

3. Literature review

Measuring the efficiency of banking systems has
been the subject of a large number of studies in
the last 20 years, originally with an emphasis on
the US market, and then gradually, especially in
recent years, on other markets of Europe and
Asia.’> Most of these studies investigate the exis-
tence of economies of scale and scope, examining
Cobb-Douglas production functions (see e.g.
Gilligan et al., 1984, Berger et al., 1987) or apply-
ing translog functions (see e.g. Molyneux et al.,
1996, Altunbas et al., 2000). An alternative
approach to the estimation of efficiency is to
examine the components of total efficiency, i.e.
technical and allocative efficiency (see Vassiloglou
and Giokas, 1990, Maudos et al., 2002, Brissimis
et al., 2006), while more recent studies examine
the potential effect of macroeconomic and institu-
tional factors on the efficiency of banking systems
(see e.g. Berger and Mester, 2003, Lozano-Vivas
et al., 2002, Drake et al., 2006).

ECONOMIC BULLETIN, 30 5/08

Findings regarding the Greek banking market are
rather limited, and refer either to the efficiency of
bank branches in the period before full liberalisa-
tion of the Greek banking system (see Vassiloglou
and Giokas, 1990, Giokas, 1991, Donatos and
Giokas, 1995, 1997,
Athanassopoulos and Giokas, 2000, Donatos et
al., 2002), or to the efficiency of banks, based
however on data that mostly cover the period up
to 2000 (see Karafolas and Mandakas, 1996,
Noulas, 1997, Christopoulos and Tsionas, 2001,
Christopoulos et al., 2002, Tsionas et al., 2003,
Halkos and Salamouris, 2004, Apergis and Rezitis,
2004, Rezitis, 2006)."® Thus, the recent period
—marked by significant changes in the structure

Athanassopoulos,

and operation of the Greek banking system, the
country’s entry into EMU, the expansion of the
Greek banks’ activities abroad, and changes in the
regulatory framework that governs their opera-

tion — is not examined.

The above studies focus on the Greek banks’
cost efficiency and in very few cases also on total
productivity, while their methodological
approaches involve mainly the use of translog
cost functions, Malmquist productivity indices,
and DEA. Overall, their empirical findings indi-
cate the existence of scale economies, mostly

after 1990, and of cost inefficiency, which

14 The methodology of the envelopment analysis was developed
by Charnes et al. (1978).

15 For a comprehensive summary of a considerable number of
studies on the measurement of efficiency in various banking sys-
tems, see Berger and Humphrey (1997) and Goddard et al. (2001).
16 For instance, Karafolas and Mantakas (1996) use a sample of
11 banks for the period 1980-1989, Noulas (1997) a sample of 20
banks for the years 1991 and 1992, Christopoulos and Tsionas
(2001), Christopoulos et al. (2002) and Tsionas et al. (2003) the
total of Greek commercial banks for the period 1992-1998,
Halkos and Salamouris (2004) a sample of 15 to 18 banks for the
period 1997-1999, and finally Apergis and Rezitis (2004) and
Rezitis (2006) a sample of 6 banks for the period 1982-1997.

11



depends on the banks’ size — but not unambigu-
ously, as size and efficiency appear to be posi-
tively related in some cases (see e.g. Rezitis,
2006) and negatively in others (see e.g. Tsionas
et al., 2003). Also limited are the findings on the
components of efficiency. The only two studies
looking into this subject (Christopoulos and
Tsionas, 2001, and Tsionas et al., 2003) con-
clude that allocative efficiency has a larger

weight than technical efficiency.

Empirical findings related to Greek banks’ effi-
ciency in the period after 1999 can only be found
in the studies by Athanasoglou and Brissimis
(2004) on the relationship between efficiency and
mergers/acquisitions, and by Pasiouras (2008) on

the cost efficiency of Greek commercial banks.

The former authors analyse eight cases of mergers
and acquisitions and the effect these had on bank
efficiency in the period 1997-2002, and conclude
that mostly profit efficiency and to a lesser extent
cost efficiency seem to improve in the period after

the mergers and acquisitions.'”

The study by Pasiouras (2008) —the one most
directly comparable to the present one— uses
the DEA method to examine technical efficiency
and scale efficiency in the period 2000-2004.
Besides traditional variables used in similar stud-
ies, it also analyses the effects on efficiency of
banks’ exposure to credit risk and to off-balance
sheet items risk. According to its findings, taking
account of credit risk increases Greek banks’ effi-
ciency, while banks with activities abroad record
higher efficiency. Moreover, technical efficiency
appears to be more important than scale effi-
ciency, although only slightly more so. Finally,

Greek banks’ efficiency seems to depend posi-

12

tively on each bank’s capitalisation, the level of

loans and market share.

4. Methodological approach and data
4.1 Data Envelopment Analysis'®

The present study applies the DEA technique, a
nonparametric method based on the use of linear
programming,’® which calculates a bank’s effi-
ciency relative to that of the best performing bank.
More specifically, as regards technical efficiency, it
calculates for each year and for each bank the dis-
tance from the efficiency frontier that reflects the
optimum combination of inputs with which a
given level of output can be produced. Efficiency is
equal to 1 for banks operating on the efficiency
frontier, and less than 1 for all other banks. The
formulation of the linear programming problem is
based on the hypothesis that variable economies
of scale prevail — the commonest hypothesis in
bank efficiency studies.?® When input price data
are also available, as in this study, the above opti-
misation problem can be extended so as to min-
imise the objective cost function that also includes
input prices. The ratio of this minimum cost to the
observed actual cost gives total cost efficiency,
while allocative efficiency is derived as the ratio of

total efficiency to technical efficiency.

17 It should be noted that one of the methods of this study
involves comparing the efficiency of individual banks with that of
the best performing bank, and consequently has some similarity
with the DEA method.

18 For a detailed presentation of Data Envelopment Analysis see
Cooper et al. (2007) and Zhu (2003).

19 The relevant calculations have been carried out using Zhu’s
(2003) specialised software.

20 Particularly for the Greek banking system, the findings by
Athanasoglou and Brissimis (2004) support the hypothesis of vari-
able economies of scale.
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4.2 Inputs and outputs

The analysis in the previous section shows that a
basic requirement for the calculation of efficiency
is the selection of the inputs/outputs combination.
The relevant literature has extensively dealt with
this issue, as banks constitute a special type of
enterprise that uses multiple inputs and at the
same time produces multiple outputs, not always
having a physical form as for example the products
of an industrial enterprise. Moreover, the activities
banks undertake are more complex than those
described in their traditional definition, according
to which they mainly engage in intermediation, i.e.
collecting savings and granting loans. For this rea-
son, several views have been expressed in banking
theory with respect to a bank’s core functions,
which include e.g. provision of payment services,
transformation of assets, and processing of bor-
rowers’ credit rating data (see Freixas and Rochet,
1997, Allen and Santomero, 1998, Bhattacharya
and Thakor, 1993).

Overall, the literature reveals that the two most
prevalent approaches to proxying the inputs and
outputs of a banking enterprise are the production
approach and the intermediation approach.
According to the former, banks use labour and cap-
ital to produce loan and deposit accounts, while
the latter holds that they operate as intermediaries
between depositors and borrowers, and thus use
labour, capital and deposits to produce mainly
loans and investments, usually in financial assets.
Therefore, according to the former approach, out-
put is best measured on the basis of the number of
transactions and accounts a bank creates, while
according to the latter, output is measured in value
terms, i.e. as the total amount of loans granted or

investments made.?'

ECONOMIC BULLETIN, 30 5/08

Despite their conceptual dissimilarities, the above
two approaches converge on some common con-
clusions. For instance, both loans and invest-
ments in other financial assets, regardless of how
they are measured (i.e. in volume or value terms),
are considered as bank outputs. By contrast,
some problems arise with the classification of
deposits, given that these may clearly appear as
an input for a bank, since they are used e.g. for
the “production” of loans, but in essence they
create a relationship between the customer and
the bank, by way of which the bank offers the cus-
tomer additional services, other than a simple
deposit facility.

In fact, both approaches fail to accurately mea-
sure a bank’s multifaceted activity, which includes
both an intermediating role between depositors
and borrowers, and services related to custody,
data processing, fund management, consulting,
etc.”? An alternative approach, adopted in this
study, is the one by Drake et al. (2006), which
considers all cost factors of a bank —i.e. all

expenses incurred due to its operation— as

21 The literature also mentions the value-added approach (see
Berger and Humphrey, 1990) and the user cost approach (see
Hancock, 1985) as — less widely used— alternative approaches
to proxying bank inputs and outputs. The former considers a bank
asset (liability) as an input (output) depending on its impairment
(creation) of value added, while the latter records as outputs
assets (liabilities) with a yield (cost) higher (lower) than the oppor-
tunity cost of using the funds.

22 Nevertheless, depending on its nature and aim, each study
opts for one of these two approaches. For example, the produc-
tion approach is considered to be more suitable for measuring
efficiency at bank branch level, since this is where the primary
processing and recording of the customers’ transaction data is
carried out, while the policy related to the cost of money is
decided and managed at a central level and each branch has little
contribution to such decisions. By contrast, a study aimed at eval-
uating a bank’s efficiency as regards all its activities usually adopts
the intermediation approach, so as to also take into account fac-
tors such as the cost of money, which represents a significant part
of total cost. In addition, the data required for applying each of
these approaches are more readily available in the second case.

13



inputs, and all its net income from its various

activities as outputs.

In this study, input and output data are drawn
from the banks’ profit and loss accounts, using
personnel outlays and fixed capital expenditure as
inputs, and net interest income, net commission
income, and other income as outputs. Moreover,
as the study also looks at allocative efficiency,
input prices are calculated as well. For this pur-
pose, labour costs are proxied by the ratio of per-
sonnel wages to the total number of employees,
and the user cost of capital by the ratio of depre-
ciation to the value of fixed assets net of depreci-

ation.
4.3 The determinants of efficiency

In addition to estimating efficiency itself, the pre-
sent study also examines its determinants,

through the estimation of model (1):23
Z?t = B’Xit + & (1)

where Z; is the efficiency (total, technical or
allocative, as per case) of bank i at time t, 8’ is the
vector of coefficients, X, is the matrix of the
explanatory variables, and ¢; the disturbance
term. The model is estimated using Khan and
Lewbel’s (2007) two-stage least squares method,
so as to take into account not only the limited
range of values of the dependent variable and
some explanatory variables (e.g. market share),
but also the potential endogeneity of specific

determinants (e.g. profitability).
As regards the determinants of efficiency, the

study examines the effects of factors related both

to specific characteristics of banking groups and to

14

the economic environment in which such groups

operate. Specifically, it examines the following:

® Capital adequacy: The equity to assets ratio is
used, and a positive relation between capital ade-
quacy and efficiency is expected, as banks with a
strong capital base are more able to expand their
activities safely, avoiding excessive risks, and to
face potential adverse developments. In addition,
high equity levels can also be seen (Mester, 1996)
as a way for a bank’s shareholders to control its

management by reducing moral hazard.

e Profitability: This variable, proxied by the ratio
of pre-tax profits to assets (ROA), is expected to
be positively related to efficiency, as high prof-
itability allows banks to invest in skilled personnel
with higher wages, and in improved technology,
expecting that this increased cost will bring in

much higher output gains.

® liquidity risk: This is an important risk for
banks, as those with high liquidity are able to
expand and/or face potential adverse develop-
ments in the economic environment better than
those that need to resort to stock markets to raise
funds, especially at times of bad conditions in
money markets. Although liquidity risk can be
measured in different ways, this study uses the
loans to assets ratio following the approach by
Altunbas et al. (2000), since the higher this ratio
the greater the banks’ need to raise finance.
Therefore, a negative relation is expected between

efficiency and liquidity risk.

23 Estimating this model in order to examine the effect of certain
determinants of bank efficiency constitutes usual practice in the
relevant literature (see e.g. Simar and Wilson, 2007, Girardone et
al., 2004, Sathye, 2001).
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® Market power and concentration: The relation-
ship between market power, concentration and
efficiency can be indirectly examined through the
structure-conduct-performance (SCP) hypothesis
and the efficient structure hypothesis.?* In fact,
banks may operate more efficiently either
because they take advantage of synergies made
available due to market concentration, or because
they develop their own market power through
their operation, regardless of market concentra-
tion. Thus, if the variable that measures market
power has a statistically significant effect on effi-
ciency while market concentration does not, evi-
dence is provided in support of the efficient struc-
ture hypothesis. Here, market power is proxied by
the ratio of each bank’s assets to the total assets
of all banks, while market concentration is mea-

sured by the Herfindahl-Hirshman index.

® Credit risk: As this is the major risk banks face,
its sound management is expected to be posi-
tively related to bank efficiency. A bank’s flow of
provisions to total loans ratio provides a proxy of
the credit risk it assumes,?> as well as an indica-
tion of the quality of its credit risk management,
given that high values of this ratio are associated
with a less efficient functioning of lending proce-
dures (Berger and De Young, 1997). However,
such a high value may sometimes be the result of
a bank’s intended assumption of increased risk in
expectation of higher yields, or of adverse eco-
nomic conditions that affect the borrowers’ ability
to meet their obligations, and not attributable to
poor management and/or application of less rig-
orous credit standards. Moreover, it is possible
that a bank may choose not to increase the costs
of granting, monitoring and managing its loans,
and thus may appear relatively cost efficient at

least in the short run, whereas in the long run its

ECONOMIC BULLETIN, 30 5/08

credit risk may be increasing. The credit risk vari-
able is expected to be negatively related to effi-

ciency.

® Personnel: Overall, personnel outlays consti-
tute a bank’s major category of expenses.
Excessive personnel increases expenses without
creating the required outputs, while conversely,
personnel shortages increase the probability of
errors during the production process, and thus a
bank’s risk, while the optimum level of offered
products and services is not achieved. For this
variable the present study uses the number of

bank employees to assets ratio.?

® Macroeconomic conditions: In addition to
purely banking variables, the overall macroeco-
nomic conditions may also affect the efficiency of
a banking system. As a proxy of these conditions
this study uses the rate of change in GDP per

capita.
4.4 Data

The sample in this study includes all banks operat-
ing in Greece in the years 1994 to 2006. This
period covers the years after the full liberalisation

of the Greek banking market, while its early part

24 For an extensive analysis of the empirical results associated
with these hypotheses internationally see Goddard et al. (2001),
while in relation to the Greek banking system see Athanasoglou et
al. (2008) and Gibson (2005).

25 It should be noted that this ratio is also affected by the com-
position of the banks’ loan portfolio. For instance, a bank with a
loan portfolio consisting mainly of consumer loans makes higher
provisions than a bank with a loan portfolio consisting mainly of
housing loans.

26 The present study uses the number of employees —and not
personnel outlays, as other studies usually do— for two reasons:
because it uses personnel outlays as an input in estimating effi-
ciency and because, unlike other respective studies, it has these
data available.
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coincides with the onset of Stage Il of EMU and a
significant improvement in accounting standards
through the adoption of consolidated balance
sheets. Moreover, as already mentioned, the sam-
ple’s time coverage is much greater than that of
earlier studies on the Greek banking industry. A
total of 34 banks are examined, but the number of
banks varies across years as this period has seen a

considerable number of mergers and acquisitions.

All relevant data are drawn from the annual finan-
cial statements of Greek banking groups, whereas
bank data are only used in very few cases, where
banking group data were not available. In addi-
tion, the study uses certain macroeconomic vari-
ables of the Greek economy to examine possible
effects of the economic environment on the bank-

ing system'’s efficiency.

Table 1 presents some key descriptive statistics of

our sample where, except for the number of

Chart 2

Evolution of efficiency and its components over time
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banks which slightly declined between 1994 and
2006, all other variables had an upward trend.
Worth noting is also the increase in the standard
deviation of the variables, which is due to the con-
siderable rise in the activity of relatively larger
banks and the entry of new small-sized banks into
the Greek market.

5. Empirical results
5.1 Efficiency

Chart 2 displays developments in the average val-
ues of total efficiency and its components in the
period 1994-2006.%” In general, the first sub-
period (1994-1999) is characterised by moderate

changes in efficiency, while the second sub-period

27 It should be recalled that efficiency constitutes a relative vari-
able; see sections 2.1 and 4.1.
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(2000-2006) features stronger fluctuations. These
fluctuations are attributable to the mergers and
acquisitions that took place in the Greek banking
system and the different extent of banks’ adjust-
ment to the economic and institutional changes in
this period, such as the country’s entry into EMU,
stock market developments, full liberalisation of
consumer credit, and the adoption of the interna-

tional accounting standards.

As can be seen in Chart 2, the average value of
efficiency shows an improvement over time, and
rises to 0.82 in 2006 from 0.74 in 1994. Thus,
between the start and the end of the period exam-
ined, banks improved their efficiency by 8% on
average, while on the basis of 2006 data they
could improve it further by as much as 18%. The
gradual improvement in total efficiency is attribut-
able to the considerable rise in allocative effi-
ciency, especially between 2000 and 2006, a
period in which its average value rose to 0.90
(1994-1999: 0.80), more than offsetting the slight
decrease in technical efficiency (2000-2006: 0.90,
1994-1999: 0.92). In fact, from 2001 onwards,
allocative and technical efficiency stand roughly at

the same levels.

The improvement in allocative efficiency, which
demonstrates the importance of relative input
prices, is in line with the economic and institu-
tional changes that took place in this period, such
as the adoption of the euro, the reduction of the
Greek government'’s participation in the banking
system’s total share capital, the liberalisation of
consumer credit, and the narrowing of the inter-
est rate spread. These developments, combined
with the gradual expansion of the banks’ activities
in the domestic market and markets abroad, led

to intensified competition and as a result banks

18

placed emphasis on better managing the user cost
of their inputs. At the same time, the conditions of
relative price stability that prevailed, particularly
after the country’s entry into EMU, contributed to
lower uncertainty and the more efficient selection
of input prices. Moreover, the overall improve-
ment in the efficiency of the Greek banking sys-
tem was accompanied by a reduction in its distri-
bution, as measured by the standard deviation of

efficiency in each year.

As the data of Table 1 reveal, the banks’ size dif-
ferential widened in the period under study. To
examine the relationship between efficiency and
size, banks are classified in four quartiles based
on their assets each year. The first quartile com-
prises the banks with the highest assets, the
fourth those with the lowest, and the other two

quartiles include banks of medium size.

According to the findings presented in Table 2,
larger banks (1st quartile) show higher efficiency,
followed by smaller banks (4th quartile). However,
after 2002 the latter perform better than the for-
mer in allocative efficiency. As regards the other
two categories, medium-sized banks in the 2nd
quartile, although ranking in third place overall for
the entire period, were outperformed in the last

years by banks in the 3rd quartile.

The above differences in the efficiency of banks of
unequal size are also confirmed by the findings of
the Kruskal-Wallis nonparametric statistical test
that appear in Table 3. The results of the Z statis-
tic that measures the statistical significance of the
distance of bank efficiency in each quartile from
total efficiency reveal a positive deviation for the
1st and the 4th quartiles and a negative deviation

for the other two quartiles, while statistically sig-
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Table 3
Kruskal-Wallis test

Z statistic
Size Total Technical Allocative
quartile efficiency efficiency efficiency
1 3.8%* 2.8* 2o
2 -1.4 1.2 -1.06
3 —3.5* -2.9* —2.67*
4 1.2 1.8 1.00
H statistic 23.1* 15.4* 12.48*
H statistic by size pairs
Size Total Technical Allocative
quartile efficiency efficiency efficiency
2 3 4 2 3 4 2 3 4
1 9.8* 20.7* 2.7** 6.3* 183 1.1 B3 10.8* 0.9
2 1.5 2.7%* 1.0 AOES 0.9 1.4
3 8.7* 6.7* B

* Denotes statistical significance at the 5% level.
** Denotes statistical significance at the 10% level.

nificant are the deviations in the 1st and 3rd quar-
tiles. Furthermore, the H statistic that tests the
sample’s overall homogeneity suggests the exis-
tence of at least one statistically significant differ-
ence between the individual quartiles, both for

total efficiency and for its components.

For this purpose, the same statistical test is
applied to each size pair and results at a statistical
significance level of 5% show significant differ-
ences in most cases. An exception is the compar-
ison between the 1st and the 4th quartiles, where
the difference is marginally significant at the 10%
level, and only as regards total efficiency.?
Statistically non significant differences are
detected between the 2nd and the 3rd quartiles in
all cases, and between the 2nd and the 4th quar-

tiles in the case of allocative efficiency.
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The above results can partly be explained by the
fact that large-sized banks have the infrastructure
and ability to manage their inputs better, taking
advantage of scale economies as well, while banks
of a very small size are able to achieve relatively
good performance due to specialisation and better
control of their inputs as a result of size. In con-
trast, as Drake et al. (2006) also observe, an envi-
ronment characterised by intense competition
influences more banks of a relatively medium
size, since these lack the appropriate size to fully
take advantage of scale and scope economies,
while at the same time are not flexible enough to

specialise in specific markets or products.

28 Using the t statistic there is no statistical significance even at
the 10% level. In all other cases, the results are identical with
those of the Kruskal-Wallis statistic.
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As can be observed in Table 2, which depicts
developments in efficiency over time, in the two-
year period 1998-1999 efficiency edged down for
banks in the 1st quartile and improved for those
in all other quartiles. This is associated with the
fact that several mergers and acquisitions took
place during that time, and acquiring banks were
larger and more efficient than the acquired.
However, in the period immediately afterwards,
the efficiency of larger banks improved again — an
observation that confirms the conclusion reached
with a different methodology by Athanasoglou
and Brissimis (2004), namely that the efficiency of
Greek banks involved in mergers and acquisitions

improved.

More generally, as regards total mergers and
acquisitions in the whole period under study, as
Chart 3 shows, the average efficiency of acquired
banks has been lower than that of other banks, a
finding also in line with the literature (see e.g. De

Chart 3
Average efficiency by bank category

I Acquired banks

09 I Acquiring and other banks

0,8
0,7
0,6
0,5
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Technical

Young, 1997). In fact, based on the Kruskal-Wallis
test, the relevant differences were statistically sig-

nificant.2®

5.2 Explaining efficiency

Table 4 presents the results of the estimation of
model (1), which point to three basic conclusions:
first, they confirm the importance of allocative
efficiency in the Greek banking system;* second,
they provide evidence that credit risk and the rel-
evant supervisory interventions play a major role
in determining efficiency; and third, they show

that the macroeconomic environment appears to

29 The value of the relevant statistical criterion was 23.9 for total
efficiency, and 19.3 and 16.7 for technical and allocative effi-
ciency, respectively.

30 The greater importance of allocative efficiency compared with
technical efficiency is implied by comparing the magnitude of esti-
mated coefficients, as well as by the non-significance of the fixed
term and the higher value of the Wald statistic in the case of
allocative efficiency.

Allocative

21



Table 4
Determinants of efficiency

Efficiency

Total Technical Allocative
Constant term 0.3888 1.3479* 0.0247
Capital adequacy 0.4947* 0.3493* 0.2101*
Profitability 2.1031* 0.9629* 1.3171*
Liquidity risk -0.2524* -0.1234* -0.1328*
Market power 0.0081* 0.0039* 0.0048*
Market concentration 0.0003 —-0.0002 0.0005
Credit risk —1.0443* -1.7335* 0.4347
Regulatory framework 0.1025* -0.0354 0.1376*
Personnel —0.8324* -0.2197* -0.7318*
Macroeconomic conditions 0.0050 0.0017 0.0042
Wald statistic 198.35*% 86.51* 139.69*

*  Denotes statistical significance at the 5% level. The Wald statistic tests the overall significance of the regression.
Note: Capital adequacy: equity to assets ratio. Profitability: ratio of pre-tax profits to assets (ROA). Liquidity risk: loans to assets ratio. Market power: ratio of each
bank’s assets to total assets of all banks. Market concentration: Herfindahl-Hirshman index. Credit risk: flow of provisions to total loans ratio. Personnel: num-
ber of bank employees to assets ratio. Macroeconomic conditions: rate of change in GDP per capita. Institutional framework dummy variable: 0 for the years up

to and including 2002 and 1 for the years from 2003 onwards.

have no significant effect on the efficiency of the
Greek banking system, at least not in the period of
this study.*’

In particular, capital adequacy, as previous studies
have shown (Casu and Girardone, 2004, Mester,
1996), has a positive effect on efficiency, and thus
banks with high adequacy of equity capital are
more efficient. A positive effect on efficiency is
also attributable to profitability —a finding in line
with those by Christopoulos et al. (2002) and
Altunbas et al. (2000) — while the effect of liquid-

ity risk is negative.
Moreover, each bank’s market share has a posi-

tive effect on efficiency. Similar findings are pre-

sented in this respect by Pasiouras (2008) and

22

Rezitis (2006), but not by Christopoulos et al.
(2002) and Girardone et al. (2004). The effect of
market share becomes even more significant
when combined with the insignificant effect of
market concentration, as measured by the
Herfindahl-Hirshman index, since it provides an
indirect indication in support of the efficient struc-
ture hypothesis. Therefore, banks with a consid-
erable market share are more efficient, thanks to
their better management of inputs, exploitation of
scale economies, offer of differentiated outputs,

and technological superiority — and not due to

31 It should be noted that, in addition to the rate of change in
GDP per resident, the study also examines a number of other
macroeconomic variables, such as inflation, public and private
consumption, and the balance of payments, none of which was
found to have a statistically significant effect on efficiency.
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market concentration. Thus, the efficiency of
Greek banks does not appear to stem from any
collusion strategies, a finding in agreement with
that of Athanasoglou et al. (2008).

The provisions to loans ratio has a negative
effect on efficiency, a finding in agreement with
those of Altunbas et al. (2000), Casu and
Giradone (2004) and Giradone et al. (2004).
Consequently, banks with a loan portfolio of rel-
atively higher risk seem to be less efficient, a
fact that underscores the importance of better
provisioning. In addition, to better estimate the
effect of credit risk on efficiency, this study uses
a dummy variable that takes the value of 0 for
the period up to 2002 and the value of 1 from
2003 onwards, due to the full liberalisation of
consumer credit and the strengthening of the
regulatory framework related to the measure-
ment of credit risk.3? This variable is significant,
providing evidence of the banks’ sounder credit
risk management in these last years. The effect
of the ratio of the number of employees to
assets appears to be negative (i.e. the decrease
of this ratio has a positive effect on efficiency) —
a finding in line with the voluntary retirement
schemes implemented by some banks in recent
years. Finally, macroeconomic conditions
appear to have no effect on the efficiency of
Greek banks, a fact possibly associated with the
sample’s relatively short time span, including

only one cyclical upturn.

ECONOMIC BULLETIN, 30 5/08

6. Conclusions

By applying the DEA method the present study
examined developments in the efficiency of the
Greek banking system in the period 1994-2006.
Overall, efficiency —a relative variable— shows an
improvement over time, attributable mainly to the
rise in allocative efficiency. Larger and smaller
banks appear to be more efficient than medium-
sized banks, and also, on average, banks targeted
for acquisition exhibit lower efficiency than the
rest. In general, the improvement of Greek banks’
efficiency seems to be explained by their better
management of inputs, due also to the stability
conditions that prevailed in the period under study,
and not by the exploitation of collusion strategies.
Moreover, a positive relation with efficiency was
found for determinants such as the banks’ capital
adequacy, profitability, and loan portfolio quality.
Also positive appears to be the role of the supervi-
sory interventions related to banks’ sounder credit
risk management, especially in the period after the
full liberalisation of consumer credit. Finally, a neg-
ative relation was found for the ratio of the number
of bank employees to the bank’s size, while the
macroeconomic environment appears to have no

statistically significant effect.

32 Besides the improvement in the regulatory framework (see
Bank of Greece Governor’s Act 2513/15 January 2003), these last
years banks have started making the necessary adjustments in
view of the implementation of the new framework “Basel 11”.
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1. Introduction and motivation

Financial market integration is a multifaceted and
consequential subject, which has long attracted
the attention of policy makers and academics
alike. At a microeconomic level, enhanced capital
market integration implies the opportunity for
individual investors to access new markets and to
further diversify the risk of their total investment
portfolio or, equivalently, to reduce the levels of
risk they have to accept in order to obtain a given
return. From a macroeconomic point of view,
economic theory suggests that the integration and
development of financial markets and the removal
of frictions and barriers to exchange contribute to
a more efficient allocation of capital and hence to
stronger economic growth. The main academic
underpinnings of research on financial integration

are therefore solidly founded in economic theory.

While a topic of interest in its own right, financial
integration has become increasingly relevant as
the globalisation of international financial markets
has progressed. Indeed, many barriers to cross-
border movement of capital have been dismantled
over the last few decades. On a global scale,
increasing economic and political cooperation
within smaller or larger groups of countries, such
as the EU, the NAFTA and the ASEAN, have led to
a higher propensity to assess the economic and
financial underpinnings of existing ties. At the
European level in particular, the creation of the EU
and the adoption of a single currency have implied

dramatic changes in the European financial land-

1 The views expressed in this article are those of the author and
do not necessarily reflect those of the Bank of Greece. The author
would like to thank Heather Gibson for her valuable comments.
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scape, resulting in a need to analyse and monitor

financial integration much more systematically.

Within the idiomatic context of a monetary union,
financial integration acquires an additional dimen-
sion, stemming directly from the role of financial
markets as the medium via which monetary policy
is implemented and transmitted. From the per-
spective of a monetary policy authority in a mone-
tary union, financial integration is of immediate
interest as it critically influences the effectiveness
of the monetary policy transmission mechanism in
practice. Financial integration is inextricably related
to the structure of the financial system; it is also
pivotal with respect to the financial stability of a
monetary union. Monitoring and assessing the
degree of financial integration within the European
Union and especially within the euro area is clearly
within the mandate of European financial institu-
tions, including the ECB, which has repeatedly and
explicitly expressed interest in financial integration
in its broad sense and has been monitoring its
progress all the more closely, as evidenced by a
series of publications, of which notable is the most

recent Financial Integration Monitor (2007).

As a result of the aforementioned rapidly evolving
international circumstances, a growing body of lit-
erature has addressed the topic of financial integra-
tion in considerable depth and from a variety of
angles. Theoretical asset pricing models can be clas-
sified, in respect of their treatment of financial inte-
gration, into three broad categories: those which
assume fully integrated financial markets; others
which, conversely, assume completely segmented
markets; and, lastly, those starting from the premise
that international financial markets are integrated,
but not fully so. The underlying premise of much of

the first body of work is that assets in international
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financial markets are priced on the basis of a com-
mon underlying stochastic discount factor. Typical
examples of this strand of literature include theoret-
ical or empirical studies of the international Capital
Asset Pricing Model (I-CAPM) (see e.g. Harvey,
1991, Thomas and Wickens, 1993 and Ng, 2004).
At the opposite end, an analogy can be drawn to
works which study and test the validity of the stan-
dard CAPM of Sharpe (1964) and Lintner (1965), or
of the general equilibrium consumption-CAPM for a
single market in isolation, ignoring developments in
the rest of the world and their dynamic influence on
the domestic market. However, much of the litera-
ture falls in between complete segmentation and
perfect integration, implicitly viewing the two afore-
mentioned extremes as overly abstracted depictions
of reality. It is this latter body of work that we are

more interested in.

This more limited literature on cross-country
equity linkages can itself be broadly grouped into
two areas, at the level of empirics: on the one
hand investigations for common factors that may,
to some extent, be driving cross-country stock
returns and variances (see for example Chiang
and Jeon, 1991, Kasa, 1992 and Campbell and
Hamao, 1992), i.e. research focusing on the
underlying fundamentals, and, on the other hand,
examinations of co-movements between national
stock returns, return covariances and volatility
dynamics, and spillover effects (see Hamao,
Masulis and Ng, 1990, Theodossiou and Lee,
1995, Asimakopoulos, Goddard and Siriopoulos,
2000 and Martens and Poon, 2001), in other
words approaches which emphasise the underly-

ing dynamics of asset prices themselves.

As its underlying principle, our analysis of Athens

Exchange returns assumes integration to be an

ECONOMIC BULLETIN, 30 5/08



Stock market integration: the Athens Exchange in the European financial market

existing, albeit incomplete and time-varying, char-
acteristic of today’s financial markets, falling in
line with the second of the two aforementioned
empirical strands in terms of its empirical
methodology. The main goal of this paper is to
contribute to the literature examining financial
market integration at the European level by inves-
tigating whether the degree of integration
between the Athex and major European stock
markets has varied over our sample period. An
obvious motivation for such an undertaking stems
from the relevance of integration to the imple-
mentation and transmission mechanism of the
single monetary policy, as well as to the Bank of
Greece in its role as the authority responsible for
banking supervision. However, such a study is
also in many ways relevant and of more general
interest. Financial liberalisation came to Greece
later than to many other EU countries, as did the
euro itself, resulting in slower progress with finan-
cial integration.? Moreover, given that Greece is a
small open economy, which (same as the Greek
stock exchange) is recipient rather than driver of
international fluctuations, the need to assess the
country’s success in following international finan-
cial developments is a further reason to focus on
financial integration. As macroeconomic dynam-
ics have fallen into step with EU-wide ones and
several important institutional changes aimed at
promoting financial integration have had some
time to mature, an assessment of how far liberal-

isation has led to integration is now appropriate.

To this end, we first consider the evolution of
pairwise correlations in Section 2 as a descriptive
indication of financial market linkages. In Section
3 we proceed to a more formal assessment of
financial market integration between the Athex

and the selected stock markets, estimating a bat-
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tery of alternative GARCH specifications over
rolling windows of our sample, in an effort to
ascertain whether the degree of integration
between the markets in question has varied over
time. Section 4 discusses the econometric results,
and in Section 5 we offer some concluding

remarks.

2. Correlation analysis

The correlation coefficient is a readily available
measure of co-movement between different
financial markets. The underlying idea is simple:
integrated markets respond to common shocks;
hence, returns on different markets will exhibit a
higher co-movement the more integrated these
markets are. Conversely, if a market is isolated
from the rest of the world, its covariance with a
common world factor may have little or no ability

to explain its expected return.

In order to explore possible time-variation in the
degree of co-movement between the Greek
stock exchange and major euro area stock mar-
kets, we examine correlations between the main

composite index for the Athens Exchange

2 While the removal of investment restrictions does not directly
imply higher integration but merely an improved potential for it,
some restrictions are of varying importance across different coun-
tries and others are, in practice, non-binding. International evi-
dence does nonetheless indicate that increases in alternative mea-
sures of integration have coincided with or closely followed capi-
tal market liberalisation. Kim and Singal (2000a, 2000b), used
variance ratio tests and GARCH models to study 11 emerging
markets and found that, in general, market liberalisation improved
efficiency. For the Athex in particular, Chortareas, Ritsatos and
Sfiridis (2000) examine the response of the Greek equity market
to the liberalisation of capital flows during the 1992-1994 period
which allowed domestic investors to hold foreign risky assets and
find evidence of a wealth effect, implying efficiency gains, as well
as a significant change in the daily return’s distribution following
the regulations’ implementation.
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(Athex), the ATHEX, and the corresponding
indices of three other selected European stock
exchanges,® namely the Frankfurt CDAX, the
Madrid IGBM and the Paris SBF 120. These com-
prise the core of our dataset which is used in the
subsequent estimations. However, in the context
of correlation analysis we also consider the
benchmark high capitalisation indices of these
same markets as secondary, exploratory
datasets. These indices track the performance of
selected blue-chip stock prices for the same mar-
kets and are the Athens FTSE/ATHEX20, the
Frankfurt DAX 30, the Madrid IBEX 35 and the
Paris CAC-40 respectively, while the FTSEUR1ST
300, which traces the top 300 big-capitalisation
stocks in the euro area, is also considered.
Finally, in an effort to disaggregate the compos-
ite price index dynamics, we compare the evolu-
tion of different sector-specific price indices of
the ASE to the corresponding ones of the three
aforementioned European stock exchanges. Our
data source is Datastream, among whose coun-
try-specific sectoral stock market indices we use
the following three major sectors: Banks, Non-

financial and Technology.*

Our sample is daily, spanning the period from 7
February 1992, when the Maastricht Treaty was
signed, to the end of 2007, i.e. a total of 4,067
common business days. Underlying this sample
period selection is our aim to examine whether
the degree of integration between the Athex and
the major European stock exchanges has varied
over time, concurrently with the enhancement of
the overall degree of European political and eco-
nomic integration. It would be especially interest-
ing to see whether major milestones in the recent
history of the European Union, and especially the

creation of EMU, had a discernible impact on the

32

Athex in this respect, as well as, conversely, the
extent to which major events specific to the Greek
economy led to a significant deviation of the
Athex’s main indices from their long-run relation-
ship with corresponding European stock market

indices.

It is common practice in the related literature to
separate the sample into plausible subsamples, by
ex ante identifying economically meaningful
breakpoints, in order to subsequently calculate
and compare the respective correlation coeffi-
cients across subsamples. However, this would
unavoidably involve an arguably arbitrary value
judgment, which need not necessarily be
reflected in the data. Moreover, in our case one
needs to consider possible breaks in all series,
which is a more challenging task. The possibility
of non-contemporaneous breaks is likely to affect
the coefficients estimated for any given subsam-
ple period, potentially rendering them meaning-
less. Therefore, we chose instead to calculate cor-
relation coefficients for a rolling 2-year window of
data, so as to have a more complete and informa-
tive view of how these have changed over our

sample period.

Chart 1 contains a plot of the composite indices

themselves, for reference. The two panels of

3 It is not uncommon in related literature to examine return
series which have been “cleaned” of outlying observations of, for
instance, moves of more than two standard deviations, or to
examine the corresponding series of average monthly returns,
claiming the need to ensure that the correlations are not unduly
affected by outliers. Either method would be expected to yield
higher correlation coefficients, large moves driven by idiosyn-
cratic risk having been removed. This approach is not followed
here, the raw data being considered preferable on the basis that
no information is arbitrarily discarded.

4 Returns on all indices are calculated as the first difference of
their natural logarithm.
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Chart 1
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Chart 2 present the 2-year rolling correlation coef-
ficients between returns on composite and blue-
chip indices respectively.® Those of Chart 3 depict
the same information for returns on each of the
three aforementioned sets of sectoral indices. In
all charts, the correlations plotted are those
between the returns on the relevant Athex index
and those on each of the three selected European

stock exchanges.

2.1 The composite and blue-chip indices

A visual examination of Chart 2 immediately cre-
ates the striking first impression that returns on
the Athex and those on European stock markets
have steadily become much more correlated over
time. At the birth of the European Union® and over
the first three years of its existence, correlations
between returns on the Athex composite price
index and the corresponding composite indices
for each of the other European stock exchanges
were close to zero or even occasionally marginally
negative.” However, from the early to mid-1990s
onwards they became positively correlated,
reaching 0.35 for the last two years of the 1990s
and at points exceeding 0.5 for the period 2001-
2003. There is a subsequent period during which
correlations exhibit a stabilisation or perhaps a
marginal downturn, only to then continue their

earlier increase. Correlations between composite
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indices have been at their highest levels over the
past two years, with correlation coefficients

approaching 0.7 for the first time.

It is notable that, while the overall trend over the
past 15 years is clearly a positive one, it is disrupted
by one marked downturn, beginning with the two-
year window starting in August 1998 and lasting for
about 6 months, i.e. spanning the period August
1998 to end-2000. Over this period, correlations
drop sharply to almost 0.1. This would seem to
imply that the very sharp peak in share prices at the
end of 1999 and the ensuing drop of the Greek
stock market was not in tune with financial devel-
opments in Europe at the time. Indeed Chart 1
reveals that, while the period in question was one
of high equity prices for all countries in our sample,
those of companies listed on the Athex experi-
enced a disproportionately sharp rise, their subse-
quent downturn preceding those of other coun-

tries” indices by roughly a year.

5 Wherever “rolling” estimated or calculated coefficients are plot-
ted, these are positioned against the x-axis based on the ending
date of the appropriate subsample. For instance, in Chart 2, the
correlation coefficient between log-returns on Greek and Spanish
banking sector stocks for the first two years of our dataset is plot-
ted against the date 7 February 1994.

6 The European Community was replaced by the European Union
with the signing of the Maastricht Treaty on 7 February 1992.

7 This is in contrast to Bekaert and Harvey (1995) who find that
the Greek market was integrated into world capital markets,
despite, as they note, its being classified as an emerging one with
respect to the stock market.
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Chart 2

A. Rolling 2-year correlations between the ASE composite index and selected corresponding eurozone
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B. Rolling 2-year correlations between the ASE blue chip index and selected corresponding eurozone
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Pronounced as this downturn may be, one can
argue that it should not be viewed as evidence of
decreased integration between the Greek and
European stock markets, but rather as the mani-
festation of country-specific developments in the
Greek economy during that time, i.e. a special,
one-off effect which temporarily dominated price
dynamics. From a macroeconomic perspective,
Greece, from the mid-1990s onwards, was expe-
riencing a prolonged period of progress in terms
of its fundamentals, the exact prospects and
downside risks of which were, however,
undoubtedly a challenge for market participants
to correctly price. Expected entry into the euro
area and the associated macroeconomic stabilisa-
tion brought a sense of euphoria which led to
prices rising beyond sustainable levels. The sub-
sequent correction, which preceded the EU-wide
downturn in stock markets, generally accounts
for the decoupling of Athex returns from those of
other stock exchanges in the period from August
1998 to end-2000. One should also bear in mind
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that the Athex was, at the time, a relatively
“young” stock exchange in terms of investors’
confidence and experience and of the robustness
of the regulatory framework, the latter still in the
early stages of a “fine-tuning” process. Indeed,
until EMU entry, the Athex was broadly viewed
as an “emerging” market.® These characteristics
set it somewhat aside from the other stock
exchanges in our sample. In short, the Athex was,
at the time, driven by strong country-specific
dynamics which, in combination with the mar-
ket’s inherent higher volatility, arguably account
for the temporary divergence from the evident

long-run trend.

8 By 1994, long-standing short-term capital restrictions had been
largely removed and the role of the Capital Market Commission
had been redefined. This process generated an environment con-
ducive to investment, a flourishing stock market and the intro-
duction of derivative instruments. The Athex gradually became
part of international investors’ developed markets’ portfolio.
However, it was not until May 2001 that the Athex was included
in the Morgan Stanley Capital International index as a developed
equity market, though the actual decision and the exact date had
been announced in 2000.
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Correlations between, on the one hand, returns
on the FTSE/ATHEX20, which tracks the 20
biggest-capitalisation stocks on the Athex, and on
other returns on the FTSE index of the top 300
European companies as well as on the corre-
sponding benchmark big capitalisation indices of
the other three European stock markets can be
seen in the lower panel of Chart 2, broadly con-
firming earlier impressions.® Here, too, the trend
is clearly positive, disrupted only by the end-1999
period.

2.2 Sector-specific indices

Turning to the top panel of Chart 3, we can
inspect the evolution over time of correlations
between returns on stocks of different countries’
banking sectors. This is a sector which, in Greece,
largely drives the composite index and is often
pivotal, even if to a lesser extent, in the stock
exchanges of the other European countries. Early
on in our sample, the correlation coefficients
between returns on Datastream’s price index for
the Athex banking sector and the same index for
each of the other European stock exchanges were
mostly negative, albeit marginally, and remained
close to zero for a period longer than the one seen
in the first panel of Chart 2. Their path largely
reflects that of composite price indices’ correla-
tions. However, the end-1999 downturn is much
more pronounced than it was for composite index
correlations. The banking sector benefited from
the very rapid convergence of interest rates to
European levels and the concurrent decline of
inflation, also reaping gains from the stock market
boom itself and from the hosting of the 2004
Olympic Games by providing liquidity for many of
the infrastructure works commissioned. The

financial liberalisation of the sector throughout
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the 1990s also led to its radical restructuring and
consolidation, as rigidities hampering the Greek
financial sector'® were removed. Overall, the prof-
itability of Greek banks, whilst somewhat erratic,
has been strong (Gibson, 2005). However, the
character of banking itself changed significantly in
Greece over our sample, as Greek banks slowly
adapted to an increasingly liberalised environ-
ment. Hence, the dynamics of this sector could
arguably be set apart from those of the banking
sectors in other European countries, especially
towards the end of the previous decade, and were
perhaps largely driving the correlation pattern of

the Athex as a whole.

Returns on the Datastream index for the non-
financial stocks listed in the Athex and those on
other markets seem to correlate in a very simi-
lar manner, save for the slightly less pro-
nounced end-1999 downturn, as seen in the
second panel of Chart 3. However, it is intrigu-
ing that a second milder downturn over the first
few years of the current decade is now evident.
The positive trend over our sample period is yet
nonetheless again very clear, same as with the
two aforementioned downturns. Conversely,
correlations between returns on technology
stocks, a subset of the non-financial stocks,
albeit also increasing over time, are overall
lower. Moreover, the first downturn of cross-
country correlations is more prolonged for this
sector, starting a year and a half earlier.
Correlations between returns on Greece's tech-

nology index and corresponding European ones

9 Let it be noted that this is not a full-sample plot, as the
FTSE/Athex 20 only goes back to September 1997.

10 A most striking distortion was the obligation of financial insti-
tutions to invest a fixed share of their deposits in government debt
at rates often below inflation.
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Chart 3

A. Rolling 2-year correlations between the Athex banking sector index and selected corresponding

eurozone indices
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B. Rolling 2-year correlations between the Athex non-financial sector index and selected corresponding
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C. Rolling 2-year correlations between the Athex technology sector index and selected corresponding
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also move differently from those of composite
indices, dropping from 0.4 to almost 0 over the
first 4 years of the current decade. One should
however note that, in contrast to the banking
sector which is a crucial one in all the countries
under consideration, technology does not have
an equal weight in these countries’ respective
economies and, consequently, in their stock
exchanges. The technology sector is much less
developed in Greece than, for instance, in
Germany and France. This would result in a less
traded, less populated and more volatile index
of Athex technology stocks and a relatively low
weight of these stocks in the overall capitalisa-

tion of the Athex. Hence, while interesting, this
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information is not a strong basis for conclusions

about the markets themselves.

Thus, the sharp drop in correlations at the end of
1999, though pronounced for returns on individ-
ual sectors as well as for the composite indices,
may be thought to reflect a special circumstance
of the Greek economy and thus could be seen as
an outlier period. The second milder downturn
appears to be a sector-specific effect which does
not filter through to the dynamics of the compos-
ite index, and as such, is of little interest in the
context of this study. Therefore, it seems reason-
able to conclude that neither period disproves the

hypothesis that financial integration, as gauged by
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the co-movements of price indices, has been on
the increase since the signing of the Maastricht
Treaty, as reflected in the general positive trend of
correlations between returns on different com-

posite indices.

Before moving on to a more econometric
approach to measuring integration, it is worth not-
ing two criticisms of the practice of using correla-
tion coefficients as a measure of the degree of inte-
gration. Firstly, the domestic market could, in the-
ory, exhibit low or negative return correlations and
still be perfectly integrated with the international
market, because it comprises a portfolio of sectors
and economic activities very different to the inter-
national market’s. Although theoretically sound,
this argument may have relevance when compar-
ing an asset market of, for example, the US market
to that of a small developing country, but is much

weaker for comparisons within the euro area.

Secondly, a more plausible but still related argu-
ment is based on the much more general theoret-
ical concept that returns on any asset or market
can be decomposed into a common or systematic
component and an idiosyncratic one. Even assum-
ing perfectly integrated, arbitrage-free markets, it
can only be hoped that the systematic component
is dominant enough to clearly weigh in the corre-
lation coefficient. If, conversely, the idiosyncratic
component dominates, correlations will be low
even between highly integrated markets. Given
however that the share of the idiosyncratic com-
ponent is in itself likely to vary over time as
domestic and international circumstances change,
our examination of a moving window of correla-
tion coefficients may allow us to identify such
changes, and thus comment on the degree of

financial integration between these markets.
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In short, although these critiques do highlight our
inability to concretely interpret low or negative
correlations as evidence of limited financial inte-
gration, they discredit neither the converse inter-
pretation of strong positive correlations nor, more
importantly, the information content of changes
in correlation coefficients, which were this sec-

tion’s object of study.

3. Econometric estimation

Our econometric approach builds on the above
correlation analysis and aims at evaluating the
extent to which returns on major European mar-
kets drive movements in the Greek stock
exchange. We are, in other words, trying to inves-
tigate whether the increasing correlations dis-
cussed in Section 2 can be detected in models
which attempt to use other EU countries’ stock
market returns as explanatory variables for

returns on the Greek stock exchange.

While the rapid development of the Athex has
given rise to an expanding literature investigating
its stochastic behaviour (see for instance Barkoulas
and Travlos, 1998, Koutmos, Negakis and
Theodossiou, 1993, Laopodis, 1996, Siourounis,
2002 and Apergis and Eleftheriou, 2002), financial
market integration has so far not been taken into
particular consideration. An exception is Laopodis
(2004) who performs cointegration and regression
analysis, including as independent variables a “lib-
eralisation dummy” and returns on German and
the US equity markets, and finds a statistically sig-
nificant improvement in the model’s goodness of
fit once the foreign equity variables have been
included. However, the sample ends in 2001,

allowing for little comparison.
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Our two-step approach can be summarised as fol-
lows: As a first preliminary step we estimate an
unrestricted VAR model for a vector of returns on
the composite indices of the four stock markets,
i.e. the Greek, German, Spanish and French stock
exchanges, using the full sample. This first esti-
mation has few theoretical underpinnings and
provides little information regarding changes in
the degree of financial integration over time, as it
is a full sample estimation. The aim of this exer-
cise is to obtain the residuals for the latter three
European markets, in order to subsequently use
them as proxies for the idiosyncratic shock
processes corresponding to the three markets.
The underlying reasoning is that, since in the VAR
estimation each series of returns is regressed on
its own first lag and on those of all others, what
remains in the residuals should be a pure, market-
specific innovation. Indeed, there is evidence to
this effect in the literature, with Ross (1989) argu-
ing as early as in 1989 that market volatility is
directly related to the information flow and sug-
gesting that information from one stock market
can be incorporated into the volatility process of

another.

We proceed to estimate four distinct Generalised
Autoregressive Conditional Heteroskedasticity
(GARCH) specifications on the returns series.
Each of these is, as before, estimated on a rolling
two-year window of our sample, thus allowing us
to examine how estimated coefficients and diag-
nostics change over our sample period. This
explicit focus on the time-dimension of financial
integration is in contrast to part of the empirical
literature that assumes incomplete integration, in
which the degree of integration is often estimated
one-off over an entire sample, implying, in con-

trast to popular perception, time-invariance. This
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two-year window corresponds with our rolling
correlation calculations and, since data are daily,
allows enough observations within each subsam-
ple for the estimates to be consistent and for the
test statistics we calculate to comfortably possess
large-sample properties. Yet again, this approach
is considered more interesting and less arbitrary
than splitting our sample into arguably ad hoc
subsamples and performing a small set of esti-
mations on subperiods of unequal length and
imprecise breakpoints. The relatively large size of
our sample allows us to be confident that any
period of coefficient constancy will be captured
and revealed, even in the presence of possible

outliers.

The motivation for using a GARCH specification
is straightforward. Heteroskedasticity, i.e. time-
varying volatility, is a stylised statistical charac-
teristic of stock market returns and as such has
been the subject of extensive academic research,
both theoretical and empirical. Moreover, from a
theoretical perspective, while in a perfectly inte-
grated market only the covariance of assets with
a common underlying stochastic discount factor
is of interest, in imperfectly integrated markets
the variance, which we study, is also a relevant
measure of market risk. GARCH models in gen-
eral and, among the univariate specifications, the
very popular GARCH(1,1) in particular, are
broadly seen as perhaps the most empirically
successful econometric framework for capturing
time-varying conditional volatility structures.™
They postulate that the conditional variance of

the dependent variable follows a time-dependent

11 The now numerous variations of GARCH models have sprung
from the groundbreaking work of Engle (1982) and Bollerslev
(1986).
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process conditional on information contained in
the history of the process itself and, more specif-
ically, conditional on the history of the variance
itself as well as on that of the error process. In
simpler terms, this implies that the volatility of
the dependent variable —in our case of returns —
is likely to be higher during periods of overall
high volatility (a phenomenon known as volatility
clustering) and may also be directly affected by
the recent history of shocks to the dependent
variable, both features of the model. In short,
GARCH models are, by construction, a suitable
basis on which to model not only equity price
spillovers, prices being conditionally het-
eroskedastic, but also volatility spillovers as well
as the interaction between price level and vari-
ance, since the latter is explicitly modelled and

estimated.

We use the GARCH(1,1) as a benchmark and
subsequently estimate different, sequentially
nested extensions to it."”> Approaches similar to
ours are common in the literature. Hamao,
Masulis and Ng (1990), Theodossiou and Lee
(1995), Chiang and Chiang (1996) and Martens
and Poon (2001), to mention but a few, apply
related techniques, explicitly modelling the evo-
lution of conditional variances (i.e. of volatility) in
an effort to find evidence of volatility spillovers
among major stock markets. Arshanapalli,
Doukas and Lang (1997) find a common ARCH-
component in groups formed by major equity
markets and the corresponding world industry-
return series while more recent evidence pre-
sented by Engle and Susmel (1993) also indicates
that national stock markets are linked through
their variance. Ayuso and Blanco (1999), in an
approach comparable to ours, find evidence of

increased stock market integration within the
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euro area during the 1990s, while Busetti and
Manera (2003) perform a similar estimation to
assess financial market linkages, with significant

findings.

Turning to the literature on the Athex, while much
of the earlier research assumed a constant vari-
ance of returns, a growing number of publications
tests this assumption, including Karathanassis and
(1993),
Theodossiou (1993), Apergis and Eleftheriou
(2001) and Siourounis (2002), who found sub-

stantial evidence of heteroskedasticity. In a

Patsos Koutmos, Negakis and

related, albeit purely statistical analysis, Vrontos,
Dellaportas and Politis (2000) also find that a
range of GARCH models perform well, as
expected, on Athex data, lending preliminary sup-
port to our econometric framework. However,
while this literature explores the statistical prop-
erties and possible underlying dynamics of Athex
returns and provides evidence in support of our
GARCH approach, it does not consider financial
integration between the Athex and the interna-
tional financial markets; hence, it is not directly

comparable to the present endeavour.

While our approach is not directly implied by any
asset pricing theory, it has the appeal of allowing
conditionally expected returns in the Athex and
their variance processes to be affected by the
mean and volatility of returns in other countries’
equity markets, in an unrestricted and flexible
framework. The set of regression equation speci-
fications is designed to explore the nature of the

linkages between these markets. The specifica-

12 See Engle and Ng (1993) for an extensive comparison between
alternative univariate conditional variance specifications.
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tions are conditional, in the sense that predeter-
mined information is allowed to affect the Athex
expected returns and variances.”* The models
estimated are presented in detail in the remain-

der of this section:

Model 1: The first specification is a simple
GARCH(1,1), set out as follows:

rg,=a; t B, + €
2 — 2 2
oG =a; + b0, + el

where 1, denotes the daily log returns on the
Athex at time ¢ and ¢;, is an independently and
identically distributed error term whose condi-
tional variance at time ¢ is 02;,. The first subscript
of the estimated coefficients and error term
denotes the model in question. Model 1 uses no
information beyond that in the Greek stock mar-
ket index and will serve as a benchmark for sub-

sequent estimations.

Model 2: The specification of model 1 is aug-
mented to include the lags of returns on the three
major European stock markets in the mean equa-
tion. The exact specification of the regression

equation is the following:

Ig, =0, + B+ Z Voilimit €
ie{D,S,F}

2 2 2
0% =a + b0%,; + 25,

where 1, ,, 15, and r;,_, are the lagged daily log
returns on the Frankfurt, Madrid and Paris stock
exchanges. By ¥ we denote the respective coeffi-
cients. The immediate history of returns on three
major eurozone stock markets is now allowed to

affect the level of returns on the Athex. Hence,
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estimating this specification over a rolling sample
is likely to reveal the periods during which the
newly added variables were significant, either
individually or jointly.

Model 3: The third model is further augmented to
include in the conditional variance equation the
squares of the three series of residuals obtained
from our unrestricted VAR estimation. The speci-

fication is the following:

i =03+ P + 2 Vailirt €z,
ie{D,S,F}

2 — 2 2 )
0%, = a; + b0, + el + Z dsie’
ie{D,S,F}

where eNZDYH, eNZSJ,I and (;ZE,,, are the lagged
squared estimated shocks to the three European
markets in our dataset, as obtained from our
unrestricted VAR in step 1, and d are the corre-
sponding coefficients. The magnitude of idiosyn-
cratic shocks specific to each of these three major
European markets is now allowed to indepen-
dently affect the conditional variance of Greek
stock market returns, in line with an extensive
body of literature examining the impact of news
on volatility." This should allow us to decipher
the effect of the idiosyncratic component of each

European market’s volatility on the conditional

13 It should be noted that the four stock markets under examina-
tion operate in overlapping but different time zones and have dif-
ferent closing times. Our intention here is not to investigate the
instantaneous impact of the continuous-time innovation processes
of the large eurozone stock markets on the Athex, which can best
be attempted by exploiting the information in intraday or tick-to-
tick data. Our aim is to examine the effect of market-closing infor-
mation from the three euro-area markets on the Athex. Given that
the latter is the first one to close, our setup allows the information
content of closing prices at day t-1 to be incorporated in Athex
investors’ portfolio decisions over the next trading day.

14 A seminal paper in this literature, employing GARCH tech-
niques, is that by Engle and Ng (1993).
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variance of the Greek stock market and hence on

variance risk.

Model 4: Finally, the fourth specification is a
modification of the standard well-known thresh-
old-GARCH (TGARCH) model. The TGARCH is
an asymmetric model, introduced independently
by Glosten, Jagannathan and Runkle (1993) and
Rabemananjara and Zakoian (1993), which
allows the conditional variance to be affected to
a different extent by negative shocks. Indeed, the
variance of equity prices often appears to be
more volatile when a negative piece of informa-
tion arrives, than when the converse occurs. This
can in theory be attributed to a leverage effect,
first noted by Black (1976), a decline in equity
prices leading to a higher debt-to-equity ratio
and hence to higher risk associated with a spe-
cific stock, or to the more popular behavioural
finance theory intuition that market participants
generally tend to be much more sensitive to neg-
ative signals and react more promptly and
strongly as a result of excessive vigilance for a
worst-case scenario, the possibility of cascading
price declines. This propensity is usually
reflected in highly significant estimates for
TGARCH models on financial assets returns. A
recent application of TGARCH in the context of
financial integration is by Chena, Chiang and So
(2003). Our specification is an augmented
TGARCH model which allows negative shocks to
returns on each of the four stock exchanges to be
priced separately, rather than pricing shocks to
the Greek index only. The exact formulation is as

follows:

Tou =04+ + Z Vailiert €y
ie{D,S,F}
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2 — 2 2 2
OG, =ay + bo’ . t el + Z d4,i€ i1
ie{D,S,F}
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+ eyt Z die™ .
ie{D,S,F}

where e, ; denotes the squared series of nega-
tive shocks to Greek stock market returns which
we now include in order to detect whether
threshold effects are significant. By e "l e "t
and ¢, , we denote the squared series of nega-
tive shocks to the three European stock markets

under consideration, as estimated in step 1.

By estimating these four sets of rolling regres-
sions, we hope to draw conclusions on the extent
and nature of time-variation in linkages between
the financial markets in our sample. To this end
we shall be using individual and joint tests of
parameter significance. The former essentially
comprise ¢ (t-statistics), which may reveal possi-
ble changes in the significance of individual
explanatory variables over time. However, equal
emphasis is placed on the test of joint signifi-
cance. As the four models are sequentially
nested, each can be tested against the alternative
of any of the preceding, more constrained speci-
fications. For single equation models an F-test
would suffice. However, as a GARCH specifica-
tion requires the joint estimation of the mean and

variance equations, a likelihood ratio test is

15 Typically, the threshold itself is determined using information
criteria such as AIC and BIC and is subsequently fixed to an opti-
mal value, before the other parameters are estimated by least
squares. Alternatively, a Bayesian approach is well suited for the
joint estimation of the threshold and the parameters, allowing
uncertainty regarding the threshold itself to be taken into account
simultaneously when performing statistical inference for the other
parameters. This issue is not addressed here, our zero threshold
being arbitrarily predetermined, and may to some extent account
for the low power of this model.
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required. We construct appropriate likelihood
ratio tests using each of the last three models as
the null against each of the more constrained
alternatives, thus directly testing each specifica-

tion against every other.

As a qualification to this econometric framework
and analysis, it should be stated that our models
are exploratory, aimed primarily at gauging
changes in the linkages between the Athex and
international financial markets rather than at accu-
rately describing and testing structural one-to-one
relationships between specific markets.”” Our
interest is in unveiling and depicting possible
changes in dynamic dependencies and not in
selecting a single model. For this purpose, infor-
mation on all models can and shall be used, in
conjunction with the analysis in section 3, to draw

conclusions.

4. Econometric results

4.1 Coefficient estimates

We estimate a number of models, ranging in their
parameterisation from 5 to 15 unconstrained
coefficients and do so over a rolling window of
our sample, rather than simply performing 4 dis-
tinct estimations. Consequently, the presentation
of all estimates is not possible due to space limi-
tations. We only present the parameter estimates
obtained for model 3 which, as we shall see in
section 4.2, appears to be a specification superior
to the others for most of our sample.’
Nonetheless, in section 4.2 we shall be discussing
the relative performance of all models in some
detail, on the basis of model specification tests

and their evolution over our sample.
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The main findings of our econometric estimations
are presented in Charts 4 to 6. Rolling estimates
of the coefficients a;, 5, y5p, vss and y;,, which
appear in the mean equation of model 3, are plot-
ted in the five panels of Chart 4. Those of the
coefficients O a;, b;, c;, d;p, d;5 and d;, which
appear in the variance equations, are presented in
Chart 5. The bands surrounding the estimates are
a rolling confidence interval of two standard

errors above and below the estimates.

4.1.1 The mean equation

The estimated constant coefficient a; is significant
in the estimations that cover the five years from
1996 to 2001, as well as over the past four years.
In line with our intuition, the estimated constant
component of returns is clearly positive and sig-

nificant in estimations leading up to and including

16 One should mention that, in theory, low predictive power
of one market’s returns for those of another might in fact be
reflecting a high degree of market integration. The underlying
reasoning is that if information flows efficiently, any relevant
(i.e. non-idiosyncratic) news would be immediately absorbed
by all prices quoted on any market. However this premise
assumes fully synchronous trading and a very high degree of
infrastructure integration. However, the settlement infrastruc-
ture for euro area equities is much less integrated than, for
example, for bonds, international settlements of equities still
heavily relying on national central securities depositories
rather than on a few international ones, as is the case for the
European bond market. In addition, despite the substantial
progress made, other qualitative barriers, such as the differ-
ences in settlement cycles or the handling of corporate events
and taxation, continue to hinder further progress in the inte-
gration of equity infrastructure (Financial Integration Monitor,
2007). Moreover, this argument posits the formulation of a
joint hypothesis of financial integration, absence of arbitrage
and informational efficiency, the empirical examination of
which would require an alternative specification and is beyond
the scope of this study.

17 A theoretically more robust treatment of this topic would
entail setting out and estimating a model of common fundamen-
tal components of the underlying stochastic discount factors dri-
ving these markets. This, however, is beyond the scope of the pre-
sent study.

18 All results are available upon request.
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the end-1999 boom, subsequently steeply declin-
ing into negative territory, reflecting the extensive
losses recorded over the ensuing period. The
coefficient on the first lag of returns on the Athex
is, as would be expected, also highly significant
almost throughout the entire period under exam-
ination, i.e. in all rolling estimations with the
exception of a period including the boom and
downturn of the Athex and the first few years of
the following decade, when daily returns appear
not to be highly predictable from their lagged val-
ues. This is in line with Antoniou, Galariotis and
Spyrou (2005) who find that serial correlation in
Athex equity returns is strong enough to permit

significant short-run contrarian profits.

Turning now to the variables of interest, we see
that the lagged returns on the Frankfurt stock
exchange composite index were entirely insignif-
icant throughout the first part of our sample,
becoming however clearly and increasingly sig-
nificant from the end of 1999 onwards, and
remaining so for all estimations which cover up
to part of 2006, even during periods when
lagged returns on the Athex itself appear to be
only marginally significant. One could conjec-
ture that, once the excessively high prices were
corrected, that is from early 2000 onwards, the
Athex became increasingly influenced by shocks
to the German stock market. Indeed, as indi-
cated by Charts 1 and 2, the trajectory of the
Athex was increasingly aligned with those of the
other major stock markets, as opposed to react-
ing exclusively to domestic stimuli. This is admit-
tedly a period during which the Athex was
maturing from an emerging stock market to a
developed one, gradually earning its recently
acquired title. This finding notwithstanding, over

the last two to three years of our sample this

ECONOMIC BULLETIN, 30 5/08

variable appears to be declining in significance

and closer to zero.

The estimated coefficient on returns on the
Madrid composite index, presented in panel D,
exhibits a less clear trend over our sample period.
Returns on the Madrid stock exchange appear to
be significant, or nearly so, during several albeit
short periods of our sample, the most prolonged
and noteworthy one being that from mid-1996 to
essentially the end of the decade, or the peak of
the boom period. While still not strongly signifi-
cant, it would appear this is the period during
which their role was most pronounced. In recent
years this variable is entirely insignificant. Hence
it would seem that, during the rapid increase
towards its maximum value of almost 6,400,
movements in the Madrid stock exchange may
have been significant for the dynamics of the
Athex composite index or, alternatively, the two
markets may have followed parallel trajectories.
However, admittedly, the overall significance of

the variable’s contribution may be questionable.

Similarly, the rolling coefficient of returns on the
Paris Bourse appears to be largely insignificant,
with the exception of two periods. One covers
the 2 years prior to the collapse of the Athex
price index at end-1999 and early 2000. The sec-
ond period spans the sample from mid-2002 to
the end of 2006. Especially during the latter
period, returns on the Paris stock exchange
appear to be highly significant for our model.
However, yet again, for estimations over the last
few years, i.e. those including the years 2005 to
2007, they are not.

Seeing that the latter period of significance of the

returns on the Paris index is one of negative esti-
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Chart 4

Rolling estimates for the mean equation
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mated coefficients, a general comment on the
sign of our estimated parameters is called for. Our
ex ante intuition would be that these in-the-mean
coefficients should be positive, thus implying that
a move in any of the European stock markets
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prompts Athex returns to move in the same direc-
tion. However, we must bear in mind that, having
included the returns on more than one stock mar-
ket in our specification, we are unable to distin-

guish the extent to which significant individual
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parameters reflect the spillover of market-specific
shocks into the Athex or a common European
trend picked up by the Athex with delay. In the
case of the latter, there is bound to be some over-
lap in the information included in our regression
equations. Indeed, we have already seen that the
overall evolution of the aforementioned correla-
tion coefficients is roughly common for all stock
markets, indicating that the Athex has been
increasingly co-moving with European stock mar-
kets as a whole rather than with any specific one
in particular. This may, to some extent, explain
why there are periods when returns on all of the
European stock markets appear to be insignifi-
cant, as the inclusion of all three may be detract-
ing from their individual significance. It can also
justify why we occasionally get significantly nega-
tive estimates, as they may be capturing a market-
specific trend which did not in fact filter through
to the Athex.

An alternative interpretation of a negative coeffi-
cient on one of the European stock markets’
returns may be that it acts as an adjustment to the
contribution of the positive coefficient on another
market within the same estimation. Indeed, this
may well be the case in our estimates, as returns
on the Frankfurt stock exchange, clearly the most
influential of the three, are positive and strongly
statistically significant over a prolonged period,
perhaps allowing us to interpret this as the main
proxy for returns on the euro area stock market as
a whole, estimates on the other two stock
exchanges perhaps acting effectively as “fine tun-
ing” instruments. This is the reason why the pos-
itivity constraint was not explicitly tested or
imposed on our estimations. We note that,
indeed, the period under discussion with respect

to the Paris Bourse returns is essentially the only
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one corresponding to a significantly negative esti-
mated coefficient, and coincides with one of pos-
itive and strongly significant coefficients on
Frankfurt stock exchange returns. Hence, with
respect to the sign of the estimated in-the-mean
coefficients of European stock market returns, we
can argue that our estimates are largely intuitive.
Nonetheless, as we do not impose a structural
interpretation on our model, it is significance,
individual and joint, that we are most interested
in. On the level of individual tests, the variables
included seem to take on increasing informational

value as we move along our sample.

It is also worth making a note of the fact that the
lagged returns on European stock markets are
entirely insignificant in estimations spanning our
sample up to 1997, a period during which lagged
returns on the Athex are the only significant vari-
able. Additionally, while return dynamics during
the Athex boom seem to be predominantly cap-
tured by the constant term and the lag of Athex
returns, indicating that, barring the brief signifi-
cance of Madrid returns, this was largely a mar-
ket-specific phenomenon, the period of gradual
but relatively steady index growth from 2003
onwards is explained not only by the evolution of
returns on the Athex itself but also by that of
returns on the Frankfurt stock market primarily
and the Paris Bourse to a lesser extent. The con-
stant component is significant but virtually con-
stant from 2003 onwards. In short, early on in our
sample the only significant driving force of Athex
returns dynamics is its own history. During the
boom and downturn, other variables appear to
come into play, most notably the returns on the
Frankfurt stock exchange, though much of the
sharp market-specific change in Athex returns is

also captured by movements in the constant term.
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Finally, in the subsequent segment of our sample,
returns on European stock markets and the
Frankfurt stock exchange in particular appear to
hold significant information over a prolonged
period of time. This trend seems to intuitively
trace the evolution of the Athex from a highly
volatile “emerging” stock exchange, fraught with
idiosyncratic shocks and excessive volatility, into
a more stable stock market and, perhaps, one bet-

ter integrated with its European peers.

Lastly, we cannot but mention again that all three
variables appear to be insignificant over the last
two to three years of our sample, all the explana-
tory power being absorbed by the constant term
which is significant over this period. This is per-
haps a feature which could be explained on the
basis of the underlying macroeconomic funda-
mentals of Greece vis-a-vis those of the other
euro area countries, and specifically by the fact
that Greece was experiencing very strong growth
at a time when other countries were not,
Germany in particular being at the opposite end
of the spectrum. However, it is also noteworthy
that, in our estimation of the fourth specification,
this is precisely the period during which the neg-
ative shocks to European markets appear to be
highly significant’ and, as shall be seen in the fol-
lowing section, the TGARCH specification as a

whole appears superior to all others.

4.1.2 The variance equation

Chart 5 presents the estimates and corresponding
confidence intervals for the conditional variance
equation of model 3. The first panel depicts the
rolling estimate of the constant in this equation,
the estimate of a;. This coefficient estimate is sig-

nificant throughout the sample, capturing the
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constant component of the conditional variance
of Athex returns, albeit in a time-varying form as a
result of our rolling estimations. It would appear
that the constant component of the conditional
variance increases quite substantially during the
period leading up to the collapse of the 1999
stock market bubble. This finding is intuitive, this
being a period during which the volume of trade
increased rapidly in the Athex, as a result of rea-
sons touched upon in section 3. Henceforth, the
constant component of conditional volatility
drops substantially, stabilising at a much lower
level and, from 2000 onwards, often becoming

insignificant.

Turning to the dynamic structure of the condi-
tional variance, the estimated ARCH and GARCH
parameters c; and b; are highly significant in the
vast majority of our estimations, implying it sig-
nificantly depends on both the lagged conditional
variance and on lagged innovations. The GARCH
coefficient is clearly larger than the ARCH one
throughout, indicating that the conditional vari-
ance of returns is driven predominantly by its own
history, evidence of the common in financial mar-
kets phenomenon of volatility clustering.
Additionally, a notable change in the volatility
dynamics appears to occur from mid-2001
onwards, i.e. after the correction for the end-1999
surge in prices, as of when ARCH effects become
increasingly insignificant while, conversely,
GARCH effects entirely dominate the conditional
variance equation, stabilising at around 0.8. This
could be interpreted as evidence of an increas-
ingly less erratic returns’ volatility process, and

hence of increasingly smooth market dynamics,

19 The estimates are available upon request.
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Chart 5

Rolling estimates for the variance equation
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the overall level of volatility of the period becom-
ing clearly much more important in recent years
than the immediate history of random shocks to

returns.

The specification of model 3 also includes the
squared lagged estimated innovation processes
obtained from our preliminary unconstrained VAR
estimation in step 1. The corresponding estimated
coefficients are plotted in panels D to F of Chart 5.
It must be borne in mind that we are using only a
proxy for idiosyncratic shocks to these European
markets, i.e. a very filtered measure of news,
which should, by construction, be insignificant in
the mean of Athex returns, should it be included.
As is the case for any model including a proxy, this
specification’s estimates are only as meaningful as
the proxy itself. To the extent that it appears sig-
nificant in the variance equation, it should, in prin-
ciple, reflect spillovers of idiosyncratic volatility
—i.e. movements in the volatility of a European
market’s returns generated by news specific to
that market— into the Athex returns volatility
process. It thus essentially captures volatility con-
tagion from European markets to the Athex and
reflects the domestic stock market’s overall vul-

nerability to European shocks.

Turning to the fourth panel of Chart 5, the volatil-
ity of idiosyncratic shocks to the Frankfurt com-
posite index, as measured by the squares of our
proxy variable, does not appear to be significant,
with the exception of the period from mid-2000
to mid-2004 when they have the opposite sign to
what one would expect, i.e. they are negative. The
plot in panel F is similar though, in a sense,
inverse, since the coefficients on idiosyncratic
shocks to the French market are significant only

during the same period, but with a positive coef-
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ficient, perhaps implying the presence of volatility
spillover effects. In contrast, shocks to the Madrid
stock exchange seem to be nearly significant dur-
ing parts of the period leading up to the bursting
of the 1999 bubble, as was their level in the
returns equation, and are more clearly significant
over the last 5 years, a period during which
shocks to the other markets —and indeed, occa-

sionally, those to the Athex itself— are not.

In brief, while our measure of idiosyncratic
shocks appears to filter through to the volatility
process of Athex returns over several subsample
periods, a precise interpretation of the coeffi-
cients’ evolution is elusive. Nonetheless, as we
shall see in the following section, this specifica-
tion is jointly significant over much of our sample
when tested against the immediately preceding
simpler one, thus providing support for its under-
lying concept. In brief, we may conclude that, in
the run-up to the end-2000 downturn, condi-
tional volatility underwent an upward shift, as
evidenced by the rolling estimate of the constant
term in the variance equation. The remainder of
the variance dynamics appears to increasingly
depend on the history of conditional variance
itself, i.e. on the overall level of variance in the
markets at the time, and, to a lesser extent, on
lagged innovations to returns. The latter clearly
develops into a stable characteristic of the market
towards the end of our sample, arguably provid-
ing evidence of an increasingly less erratic stock

exchange.
4.2 Tests of joint significance
In this section, we present and discuss likelihood

ratio tests computed as a means of assessing the

relative performance of the alternative models
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over different periods of our sample. The likeli-
hood ratio test is appropriate for nested specifica-
tions and hence can be used to compare each of
our four sequentially nested models to those less
parameterised. This test statistic has been calcu-
lated for all pairs of models and for all rolling esti-
mations, essentially testing the joint significance
of the coefficients included in the corresponding
unrestricted estimation over the rolling window of
our sample. Its value for different pairs of models
and over the sample is presented in the six panels
of Chart 6.

The top panel of Chart 6 presents the likelihood
ratio tests for each of the rolling estimations of
models 1 and 2, as we move along over our
dataset. The likelihood ratio test assesses whether
the addition of a set of variables to an existing
equation makes a significant contribution to the
likelihood function, the null hypothesis being that
it does not, i.e. the constrained model. In the top
panel of Chart 6 we are essentially considering
the impact of including the lagged daily returns on
the Frankfurt, Madrid and Paris stock exchanges
in the mean of a simple GARCH(1,1) model as
specified in model 2. Similarly, panel B tests
model 1 against the alternative unconstrained
specification of model 3 etc., as indicated in the
title. The null hypothesis in each case is the con-
strained model, the straight line indicating the
critical value for the corresponding degrees of

freedom.

Looking at the top panel of Chart 6, it would
appear that both models 2 and 3 are preferable to
model 1, the simple GARCH(1,1), which does not
include information on European markets, over
substantial periods of our sample. It is interesting

however that the significance of this test statistic
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varies over time. It would appear, from panels A
and B of this Chart, that in estimations on data up
to mid- or end-1996 the inclusion of additional
variables in the mean, as in model 2, or in the
mean and variance, as in model 3, is not jointly
significant. This is broadly in line with our earlier
correlation analysis where, over the correspond-
ing sample periods, our data exhibited very low
correlation, while the inclusion of information on
European stock returns in the mean equation was
clearly insignificant on the basis of individual
coefficient significance. Subsequently, the likeli-
hood ratio statistic gradually increases as we
move forward over our sample, becoming very
highly significant over the second half of the
1990s and, except for a brief downturn, over most
of the current decade as well. This time-variation
is mirrored, to at least some extent, in all panels.
We can once again draw parallels to the preced-
ing correlation analysis, in which we found that
correlations between returns on various Athex
indices and the corresponding ones of foreign
stock markets increased dramatically over the
same period, only to drop again as the very sharp
price increases in 1999 and the subsequent
decline in 2000 come into our sample. A similar
pattern emerges from our likelihood ratio tests;
while, in the second half of the 1990s, develop-
ments in the Athex were increasingly linked to
those in European financial markets, the trajectory
of the Athex composite during the end-1999
boom and its subsequent rapid decrease over the
year 2000, mark a decoupling from earlier trends,
if not in the overall pattern, certainly in terms of

timing and magnitude.
From mid-2001 onwards, the inclusion of

European stock market returns in the mean of our

benchmark model 1 becomes significant and
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remains so until roughly end-2006. The additional
inclusion of idiosyncratic shocks to these markets
in the conditional variance equation model 3
appears to be jointly significant vis-a-vis our
benchmark model for an even more prolonged
period following the 1999 bubble. However, both
models 2 and 3 underperform over the last one or
two years of our sample. Model 3 would appear
to be preferable to model 2 overall, (panel C of
Chart 6), especially for the periods leading up to
the 1999 boom and for most of the current

decade, though not continuously so.

Finally, panels D to F of Chart 6 present likeli-
hood ratios where the unrestricted model is
specification 4, using in turn each of the other
nested models as the null hypothesis. This model
performs considerably better than both the
benchmark model 1 and model 2, virtually over
the entire sample, with the exception, once
again, of approximately the first four to five years
of our dataset, when no external information
appears to provide a superior specification. The
model’s additional variables appear to be jointly
significant on the basis of the likelihood ratio
tests, even over the 1999 bubble, albeit only mar-
ginally. However, it does not seem to perform
better than models 2 and 3 over much of the first
half of the current decade, perhaps implying that
negative idiosyncratic shocks to the three
European markets led to spillover volatility
effects from the mid-1990s to the early years of
the current decade, their significance subse-
quently subsiding. This is in contrast with
Koutmos and Philippatos (2007) who, albeit in a
different framework and a full-sample estimation,
find that stock returns on the Athex respond with
significant asymmetry to past information.

Interestingly, this last specification seems to be
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clearly superior at the very end of our sample, in

contrast to all previous models.

While estimates are not presented here in detail,
the inclusion of the additional threshold variables
of model 4 in the conditional variance specifica-
tion does not notably alter the results previously
obtained over our rolling sample, nor does it cast
doubt on the conclusions drawn in the preceding
sections. Regarding the conditional variance equa-
tion in particular, the estimated coefficients on
shocks to the French index are largely unaffected,
the corresponding negative idiosyncratic shocks
also being insignificant almost throughout our
sample period. Conversely, and in stark contrast
to the estimates presented in panel D of Chart 5,
estimates of the coefficients d,, and d’,, of the
squared estimated idiosyncratic shocks to the
Frankfurt composite index appear to be highly sig-
nificant towards the end of our sample. This is
arguably our final estimation’s most interesting
characteristic, as it lends itself to an intuitive inter-
pretation of the specification’s superiority over all
others, as gauged by likelihood ratio tests, at the
very end of our dataset; namely, that over the last
three to four years, negative shocks to the
Frankfurt stock exchange —and hence, arguably,
to the German economy— have had a pro-
nounced spillover effect on the volatility of Athex

returns.

5. Conclusion

In this paper we investigated a specific aspect of
financial market integration, focusing on the
dynamic dependence between daily stock-index
returns on the Athex and those on three other

large euro zone stock markets. Conforming to
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well-established empirical regularities, stock-
index returns exhibit persistence and volatility
clustering, their volatility process appearing well
described by a GARCH specification. In particu-
lar, we detect a positive shift of stock market
volatility during 1998-2001, while variance
dynamics appear to be increasingly driven by the
overall level of market volatility at the time, and
less so by the history of shocks to returns,
arguably providing evidence of an increasingly
less erratic stock market. By employing a series
of alternative nested specifications for both the
mean and the variance we are able to examine

the nature of market integration between the
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Athex and the other stock markets. The level of
Athex returns appears to be clearly influenced by
the selected European stock markets, same as
their variance, the extent of dependence how-
ever varying over our sample period. The
detected linkages seem much weaker during the
stock market bubble and its subsequent bursting
which appears to be an outlier period. The over-
all trend is however positive, lagged cross-mar-
ket returns and innovations appearing jointly sig-
nificant in both the mean and the variance
throughout most of our sample and cross-corre-
lations approaching 0.7, their maximum value, at

the end of our sample.
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1. Introduction

The issues of poverty and social exclusion are often
central to social and political debate. The argu-
ments put forward in Greece have been reinforced
in recent years by the findings of a number of stud-
ies, now that the availability of statistical data has
enabled an in-depth investigation of several aspects
of poverty and social exclusion. Thus, the quantita-
tive dimensions, structure and characteristics of
poverty have often been investigated both for the
total population and for certain vulnerable social

groups, such as migrants, the elderly, etc.

However, in spite of the progress made in the
research of poverty issues, there is still a serious
deficiency in the relevant literature for Greece:
very few studies have investigated (and those that
have, only in piecemeal fashion) the dimensions
and the characteristics of child poverty. This
shortcoming can, to some extent, be attributed to
the relatively “moderate” dimensions of the prob-
lem in Greece, compared with other EU countries
or with the EU average.” However, the latest data
cast a considerably different light on the situation.
Child poverty in Greece has been increasing in
recent years, a fact which, in itself, warrants in-
depth investigation. The present analysis aims, to
the extent possible, to uncover the underlying

causes of this trend.

* This article reflects the views of the author and not necessarily
those of the Bank of Greece. Thanks are due to all those who
offered their valuable comments.

1 A few earlier studies on Greece had recorded a relatively small
or even negative correlation between poverty and the existence of
children in the household, a finding which some researchers
interpreted as denoting a kind of family planning on behalf of
Greek couples, who seemed to put off getting married and having
children until they could provide the latter with a satisfactory
standard of living (employment, income, etc.).
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Our main objective will be to analyse and compre-
hend the issue of child poverty, which in Greece
apparently concerns 23% of all children aged up to
17 years (on the basis of the distribution of mone-
tary income in 2006), although the problem is
noticeably less widespread on the basis of the dis-
tribution of consumption expenditure. Establishing
the real dimensions of poverty, analysing in detail
the characteristics of the child population living in a
state of economic precarity and poverty, and inves-
tigating the factors that contribute to the develop-
ment of such phenomena will be some of the addi-

tional objectives of our analysis.

The study is structured as follows: Section 2 pre-
sents the statistical data, the methodology and the
various difficulties involved in any attempt to
record and analyse child poverty. Section 3 pre-
sents comparative data for the EU Member States
and the relative position of Greece. Section 4 iden-
tifies, in a descriptive manner, the groups at high
risk of child poverty, based on geographic, demo-
graphic, occupational and other social and eco-
nomic characteristics of the households and their
members. Section 5, with the use of alternative
econometric models, investigates the factors that
influence the risk of child poverty, as well as the
relative contribution of the respective factors. The
findings of this analysis can help to evaluate differ-
ent social policy measures aimed at reducing child
poverty. The last section of the study provides a
summary of the conclusions drawn and offers cer-

tain policy proposals.

2. Child poverty measurement and statistics

It is widely recognised that poverty is a multi-

dimensional phenomenon and that any attempt
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to investigate and analyse child poverty in par-
ticular must inevitably take into account a num-
ber of methodological difficulties, starting with
the very definition of poverty and the method
used to measure it, i.e. how to estimate the
total number of poor and express the relevant
information with an easy-to-use statistical indi-
cator (Sen, 1983, 1992, Atkinson, 1987). Both
these issues are examined immediately below,
together with a presentation of the statistical
data.

2.1 Definition and measurement of child poverty

Poverty in any given society is generally recorded
in either “absolute” or “relative” terms.
According to the concept of absolute poverty,
people are considered poor when they cannot
secure the minimum resources necessary for
their survival, i.e. for their physical wellbeing and
health. The concept of absolute poverty therefore
places an emphasis on basic needs, overlooking
social and cultural ones. In order to escape from
absolute poverty, an individual must have access
to and be able to afford a minimum “basket” of
quantitatively and qualitatively defined goods and
services, comprising food, clothing, shelter, etc.
The monetary value of this basket corresponds to
what is commonly referred to as the poverty line.
The consensual understanding is that absolute
poverty in any society is intolerable and that its
eradication should be a primary objective of eco-

nomic and social policy.

According to the concept of relative poverty,
people are considered poor when their income
does not allow them to maintain a quality of liv-
ing that is consistent with the customs and stan-

dards of the society in which they live. Being
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defined in relation to the economic and other
characteristics of the group to which the individ-
ual belongs, the relative poverty line therefore
varies across countries, social groups, and even
time. The concept of relative poverty acknowl-
edges the existence not only of biological, but
also of social and cultural needs, which to a cer-
tain extent make an individual a “complete” and
productive member of society. Hence, the rela-
tive approach to poverty focuses on the eco-
nomic inequality between the members of a
social group, whereas the absolute approach

stresses economic insufficiency.

It follows, from the above that the first step in
defining and measuring poverty is to establish a
poverty line or threshold, relative to which poor
households can be distinguished from their non-
poor counterparts. Some studies choose the offi-
cial, state-defined minimum income for an indi-
vidual or household as their poverty line. For
instance, in earlier studies on the United
Kingdom, the poverty line was based on the eli-
gibility criteria for “National Aid”, whereas in
France several studies adopted the minimum
wage as their poverty line. In yet other cases,
poverty lines have been based on the observation
that the poor have a different consumption pat-
tern than the rest of society, spending a large part
of their income on food. Thus, anyone who
spends a significant part of his income on food,
clothing and other essentials would “qualify” as
poor. Finally, some researchers, who question
the reliability of income and consumption indica-
tors as a means of defining and measuring
poverty, consider to be poor those who are
deprived of certain goods or amenities (e.g. a
refrigerator, indoor plumbing, the ability to take a

vacation, etc.).
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Absolute poverty lines are rarely used in the
international literature —especially in reference
to developed countries — because of numerous
difficulties associated with their formulation and
because of the subjectivity and arbitrariness
involved in their selection. The present study
therefore uses the widely accepted definition of
the poverty line, adopted by most international
organisations (OECD, etc.) and by Eurostat, the
statistical office of the European Communities.
On the basis of the relative poverty concept and
this definition, the poverty line in a given coun-
try is defined as 60% of the median of income
distribution for its total population. Having
defined the poverty line, it is then easy to deter-
mine whether an individual is “poor” (if his/her
income is below the poverty line) or “non-poor”

(if his/her income is above it).?

The concept and the definition of child poverty
are no different from those of overall poverty,
which refer to the total population. Furthermore,
in the international literature, poverty is nearly
always defined at the household rather than the
individual level, as it is fair to assume that the
incomes of all members of a household are
redistributed between them and that many
goods and services are consumed collectively.
Besides, it would be a paradox to have both poor
and non-poor individuals within a same house-
hold. Having therefore adopted the household as
the unit of reference for the purpose of defining

poverty, a child can be considered poor if it

2 All the studies on poverty in Greece are based on the relative
concept and define the poverty line as a percentage of the mean or
the median of the distribution used in each case (per capita income,
per capita consumption expenditure, etc). The median corresponds
to the income of the “middle” individual or household, with 50% of
the population living above it, and the other 50% living below it.
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belongs to a poor household.® Nevertheless, a
more comprehensive definition of child poverty
should, apart from the total income of all house-
hold members, take into account other parame-
ters, such as the household’s living and housing
conditions, the health of its members, the socio-
economic environment and the household mem-
bers’ relations with other individuals, etc.
Besides, wellbeing, especially where children are
concerned, is not only determined by the house-
hold’s level of disposable economic resources,
but by other important factors, such as the pres-
ence of both parents, access to specific goods,
the existence of friends and relatives, etc. This
need for a broader definition of child poverty has
been underscored in the reports of most interna-
tional organisations dealing with the issue
(UNICEF, the World Bank, the United Nations,

the European Commission, etc).*

In spite of efforts to broaden the concept and con-
tent of child poverty in recent years, the economic
dimension is the one most widely referred to. We
have therefore chosen in the present study to
measure child poverty as the number of individu-
als up to age 15 (or alternatively up to age 17) liv-
ing in families or households whose total income
is below the poverty line (60% of the median of
total income) as a percentage of the total number
of children in the same age group. This child
poverty indicator was opted for because, though
lacking some of the advantages of other poverty
indicators, it provides a relatively simple and clear
indication of the dimensions of the phenomenon
within a population. For our cross-country com-
parisons, we chose, in addition, to use the relative
poverty gap, which provides an estimate of the
intensity or “depth” of child poverty and, accord-

ing to the Eurostat definition, is calculated as the
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difference between the median income of persons
below the at-risk-of-poverty threshold and the
risk-of-poverty threshold, expressed as a percent-

age of the latter.

Finally, a few more observations must be made
regarding the choices of the present analysis. For
the reasons detailed above, the household is
adopted as the unit of analysis. However, this
approach has the drawback of placing equal
emphasis on small and large households, espe-
cially in cases where the average size of rich and
poor households is found to be systematically dif-
ferent. If, for instance, the average size of rela-
tively poorer households is larger than the aver-
age size of the richer ones, the household level
analysis will lead to an underestimation of
poverty, compared with the individual level analy-
sis and vice-versa. This is precisely why, as is
often done in the international literature, we have
chosen to use the number of members in a
household as a coefficient for reweighting the
household sample. Thus, in our analysis, a four-
member household is taken into account four
times more than a single-member one. However,
regardless of whether the individual or the house-

hold is adopted as the unit of analysis, two other

3 The approach to child poverty on a household level has definite
advantages, but also some serious drawbacks. For instance, some
children living in non-poor households may in fact be deprived of
adequate resources for their education, health, etc. and may
therefore be in a real situation of poverty and deprivation. At the
other extreme, some children living in poor households may have
their own income, usually from an inheritance, and may not be
poor. In addition, the approach at the level of the household
assumes that the total income of the household is equally
distributed among its members, irrespective of gender, age and
other key characteristics, which in reality make for differences in
needs and consumption patterns. For an analysis of this issue, see
Bouzas (2006).

4 For a presentation of the alternative definitions of child poverty
used by various international organisations and agencies, see
Fajth and Holland (2007).
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major considerations need to be addressed when
analysing child poverty: (i) the existence of
economies of scale in household consumption
and (ii) the different needs of adults and children.
In order to address these issues, we have chosen
to use the so-called “family equivalence scales”,
which give weights of 1.0 to the head of the
household, 0.5 to the other household members
aged over 13, and 0.3 to children up to age 13.°
This enabled us to calculate the number of adults
to which the number of each household’s mem-
bers is equivalent. The household income was
then divided by the number of “adult equivalents”
in order to obtain equivalent current income or
expenditure distributions that are comparable and

suitable for use.®

2.2 Statistical data and selected variables

For our analysis of child poverty, we used data
from the European Union Statistics on Income
and Living Conditions (EU-SILC) and primary
data from the latest available Household Budget
Survey (HBS) conducted by the National
Statistical Service of Greece (NSSG) over the
period from February 2004 to January 2005. The
EU-SILC provides comparable data on child
poverty, based on the disposable monetary
income of households in the EU countries,
while the primary data from the HBS 2004/05
allow us, in addition, to estimate the dimen-
sions and structure of child poverty on the basis
not only of the distribution of households’ total
disposable income, but also of the distribution
of their total consumption expenditure. Both
these variables, apart from monetary data, also
include imputed income and expenditure data,
such as imputed rent due to owner-occupied

housing, the consumption of own production
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(mainly in the case of rural households), the
provision of goods and services free-of-charge
to the household by other households or enter-
prises, etc. Unlike what is observed in other
countries, owner-occupancy and other imputed
incomes are more widespread in Greece among
poor households than among rich ones. Thus,
an omission of these total real income (or con-
sumption) data would inevitably lead to an over-
estimation of the total level of poverty in Greece
and possibly to an erroneous analysis of its

structure and characteristics.

The main objective of the EU-SILC survey is to
study the living conditions of households and
their members in relation to their monetary
income, employment and working conditions,
housing conditions, level of education and voca-
tional training, state of health and various other
social and economic indicators. This survey is the
main source of comparable statistical data and
indicators for the distribution of income, poverty,
social cohesion and social exclusion at the
European level. The EU-SILC replaced the
European Community Household Panel (ECHP),
which covered the 1994-2001 period and was the

5 We chose to use Eurostat’s family equivalence scales, which, as
opposed to others, are based on the assumption that the
economies of scale in household consumption are moderate
(Hagenaars et al, 1994). In the international literature,
equivalence scale values usually range between two extremes:
either no adjustment is made to the total household income based
on the household’s size and composition or per capita income is
used and the existence of economies of scale in the consumption
of goods and services is ignored.

6 In order to verify the reliability of the results, we tested their
sensitivity to the various options of the analysis, such as the
children’s age limits (up to 7, 14, 16 years, etc.), the definition of
the poverty threshold (40%, 50% of the median), the unit of
analysis (individual, household) and the family equivalence scales.
Of all these options, the different weighting scheme in the
equivalence scales (for the purpose of calculating the number of
household adult equivalents) is the factor which most modified
the results.
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major source of primary data for the analysis of
inequality and poverty in the EU countries. The
design and formulation of the survey question-
naires, in accordance with Eurostat guidelines and
under its supervision, have presumably ensured
the comparability of data across the respective
countries. It is precisely for the purpose of com-
parative analysis of child poverty data across the
EU that the following section uses the EU-SILC

data released by Eurostat.

The main aim of the HBS is to enable the NSSG to
revise the consumer price index by calculating
new weighting coefficients for various categories
of consumption expenditure. For a number of rea-
sons, however, these surveys also happen to be
the most suitable source of statistical data for the
study of such social phenomena as inequality,
poverty, social exclusion, etc. These are the only
household surveys that simultaneously gather
information on monetary and imputed consump-
tion expenditure (broken down into some 900 dif-
ferent codes/items), income (broken down into
some 70 different sources), housing facilities,
consumer durables, as well as the socio-eco-
nomic (occupational, demographic, educational,
etc.) characteristics of the households and their
members. The combination of these variables
later in this study will allow us to identify the
determinants of child poverty in Greece and spe-

cific groups at high risk.

Finally, two further methodological remarks
need to be made regarding the statistical data of
both aforementioned surveys (EU-SILC, HBS).
The first remark concerns the coverage of the
surveys: more specifically, given that only private
households are covered, the survey data by defi-

nition exclude certain small, but particularly poor
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sections of the child population (children living
in institutions and asylums, homeless children,
etc.). In addition, it is fair to presume that the
rather large group of (economic) migrants is
underrepresented in the HBS sample.”
Considering that Greece’s migrant population
has increased considerably over the last fifteen
years and that their standard of living is notice-
ably worse than the average for the HBS sample,
the actual dimensions of child poverty are prob-
ably even greater than those presented below.®
The second observation concerns the variables
used in the analysis (private consumption expen-
diture and disposable income). These variables
do not include the value of goods and services
provided for free by the State or government
subsidies for certain goods and services. This
omission would not have had serious implica-
tions, if the institutional framework governing
the provision of these goods and services or if
the extent to which they are used had been sim-
ilar across households. This, however, is not the
case.? For instance, large households (with four
or more children) in Greece which, as shown by

our analysis, are at a very high risk of child

7 The roma are also underrepresented, as the number of children
per roma household is considerably higher than the average for
the total population. The number of children per migrant
household is also above average (see Tragakis, 2006, Bank of
Greece, Annual Report 2005, Table 111.3, p. 108).

8 Zografakis and Mitrakos (2006) conclude that economic
inequality is significantly higher among Greek households than it
is among migrant households, whereas both poverty and poor
housing and living conditions were found to be worse for
migrants. As regards the dimensions of poverty, all of the relevant
indicators show the migrant population to be affected twice as
much as Greek households, although the factors affecting the at-
risk-of-poverty rate are basically the same for both population
groups. On the basis of the latest European Commission report,
the poverty rate for households with children born outside the EU
and living in Greece is 43.1% (European Commission, 2008).

9 Certain fragmentary studies from both the Greek and the
international literature show that non-monetary government
benefits usually have a positive redistributive effect.
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poverty, are eligible for a number of subsidised
or free services (reduced fares on public trans-
port, lower utility rates, exemption from car reg-
istration fees, etc.). The fact that these benefits
are not taken into account in the income and
expenditure definitions obviously leads to an
overestimation of the poverty risk, not only for
the specific population group, but for the total

population as well.

3. The dimensions of child poverty in EU
countries

In recent years, EU Member States have become
increasingly aware of child poverty, to some
extent because of the dimensions of the problem,
but also because of the worsening situation in
some States.’® Indeed, according to the latest
European Commission report  (European
Commission, 2008), the need to substantially
reduce child poverty and social exclusion in the
EU has become even more pressing in the past
decade, given that, in most countries, children are
at a greater risk of poverty than the total popula-
tion, while, in half of the countries in question, at
least one in every five children lives below the
poverty line. Furthermore, children growing up in
conditions of poverty and social exclusion are less
likely to perform well at school and to be healthy,
and are likely to be more prone to delinquency
and to have greater difficulty integrating into the
labour market. Child poverty also has a negative
effect on children’s future life opportunities and

future civic engagement.
In order to facilitate a comparative presentation

and analysis of the dimensions of child poverty in

Greece and the EU countries, Table 1 lists the per-
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centages of children up to age 15 (out of total chil-
dren of the same age group) living below the
poverty line over the period 1996-2006. These fig-
ures, published by Eurostat, are based on the pri-
mary data for the distribution of monetary house-
hold income from the aforementioned ECHP and
EU-SILC surveys."

According to the data for 1996-2001, Greece
was among the EU countries with a “medium”
rate of child poverty, as opposed to other
Mediterranean countries (Italy, Spain, Portugal),
the United Kingdom and Ireland where the child
poverty rate was higher, and the Scandinavian
countries (including Denmark) where it was
considerably lower. Specifically for Greece, the
poverty rate among children aged 0-15 years
ranged from 17% to 19% during this period, and
was slightly lower than the poverty rate for the
total population (20%-21%)."> In contrast, the
average EU child poverty rate was 19%-20%

over the same period, i.e. some 4 percentage

10 For interesting analyses of the dimension and dynamics of
child poverty in developed countries, see among others the
collection of articles in Vleminckx and Smeeding (2001) and
Bradbury, Jenkins and Micklewright (2001). From the mid-1980s
to the early 2000s, child poverty, in relative terms, declined in
only 3 of the 13 wealthy countries covered by Munzi and
Smeeding (2006). As mentioned in the UNICEF reports (2005,
2007), some 50 million children in the developed countries of
the OECD live below the poverty line. Despite the fact that the
national income in most developed countries has doubled and
sometimes even more than doubled since 1950, an important
percentage of children live in families so poor that their health
and development are threatened. Even larger is the percentage
of children living in a state of relative poverty: although their
basic needs are met, these children are deprived of activities and
services that are considered standard for most children their
age.

11 Based on EU-SILC 2006 data (2005 incomes), the monetary
poverty line for Greece was €5,910 (annual income) for a single-
member household and €12,411 for households with two adults
and two children.

12 For a presentation of the dimensions of poverty for the total
population, see Bank of Greece, Annual Report 2006, Box V.2,
pp. 140-145.

63



(O11S-N3 ‘dHD3) ye3soung :3d4nog

‘ejep [euoisiroad d {sau1as ay) ul dealq q ‘9|ge|ieAR Jou : S9jewWnsa 1e)soing s
“1edA snoiraid ay) Jo sawodul Ay 03 SuLLIRJRI ‘PAIONPUOD SeM ABAINS DY) UBYM SIedA By} JedIpul Saje(] :9JON

6l g6l 0T s6L 0T S0z s6L 6l YAIOE|
gl g8l 0T s6L 0T S0z s6l 6L s6L 6l S1-n3
€T qrc STC s0¢C s0¢ S61l S91BIS JOqUUBIN MIN
v qee 44 €T €T q/t 6T 6T LT ST wop3ury payun
vl 8 qLL qoL L L L uspams
vT v qrec 6l qLT 9T ST ST v 9T €T ureds
doz €T qre LT 9T 9T 9T ST €T [e8n1iog
vl q91L dgy dzy dzy dzi vl vl €L 4 SPUBISYION
6l (014 8l qsL gL gl 6l (014 9L vl Snoquioxm
vT €T qsc ST ST 44 K4 €T ¥ Ay
(4 (44 44 q0¢ 9z 44 (k4 €T ST LT puepay|
44 61 0z qLT 8L 6L Ll Ll 8L 61 809210
4} qLL vl €L €L €L SL SL Auewnian
€L vl qrL SL 9l q9L 8l LL 9L 9L 9L duely

6 oL qoL ol ol 96 9 L S S S puejuiy
oL 0l 6 96 L L 9 yrewua(
SL 8l dgy q9L 7L 1L 4 €l vl SL wnidppg
SL SL SL q9L €l 43 vl SL SL 8l eLysny

900T S00¢ £00¢ €002 7002 L00T 000T 6661 8661 £661 9661

(dnoi8 a8e awies ayy Jo ua.pjIyd €103 Jo aSeua.ad e se spjoyasnoy tood ur Suinl G- paSe uaipjiyD)

saLuNod N3 ut Axaaod piiyd

L 9lqel

ECONOMIC BULLETIN, 30 5/08

64



Child poverty: recent developments and determinants

points higher than the poverty rate for the total

population.

However, as shown in Chart 1, Greece’s child
poverty rate (among children up to age 15) shifted
upward after 2002, and in 2006 jumped to 22%,
rising by three percentage points in just one year
(from 19% in 2005)."* Greece now has one of the
highest child poverty rates in the EU-15, sur-
passed only by Italy, Spain and the United
Kingdom.™ The increase in the child poverty rate,
from 20% in 2005 to 23% in 2006, among chil-
dren aged up to 17 was similar. On the basis of
the child poverty rates for 2006, Greece has some
380,000 children aged up to 15 (out of a total
1.71 million children in this age group) or
450,000 children aged up to 17 living below the
poverty line. It should be noted that in the EU as
a whole there has been no clear trend in the
dynamics of child poverty over the past decade,
based on the distribution of disposable monetary

household income. '3

Chart 1
Child poverty: Greece and EU-15

Similar conclusions can also be drawn on the
basis of the relative gap or “depth” of child
poverty, which measures the distance separating
the poor from the poverty line. The value of this
indicator, when calculated for children aged up to
15, was 26% in Greece in 2006 (2005 incomes),"®
compared with 22% for EU-15 (EU-25: 23%).

13 Child poverty declined slightly in most of the EU from 2005 to
2006. Apart from Greece, the only other exceptions in the EU-15
were: the United Kingdom, Italy and Germany, where child
poverty increased by one percentage point, and Sweden, where
child poverty climbed to 14% in 2006, from 8% in 2005. In the
newer EU countries, child poverty increased only in Latvia and
Hungary (to 25% in 2006, from 20% in 2005).

14 Among the twelve new EU countries, higher child poverty
rates were recorded for Latvia (25%), Lithuania (24%), Hungary
(25%), Poland (26%) and Romania (23%).

15 Greece'’s relative position appears to be even worse on the
basis of the absolute child poverty concept, at least according to
Munzi and Smeeding (2006) whose analysis shows Greece’s
absolute poverty rate among children up to age 17, at 31.6%, to
be the highest in the eleven developed countries covered by their
study (with an average of 12.5%). As a definition of absolute
poverty, the authors adopted the official US poverty line for 2000,
adjusting it for price levels and household size.

16 This means that half of the poor households with children
aged up to 15 in Greece have an income equal to 74%-100% of
the poverty line, while the income of the other half is below the
74% mark of this line.

(Children aged 0-15 living in poor households as a percentage of all children in the same group)
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Chart 2

Poverty rates of households with children by household type: Greece and EU-15, 2006

(Poor households with children as a percentage of total households of the same type)
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Throughout the last decade, this indicator has
been considerably higher in Greece, compared

with the EU average.'”

It is appropriate at this stage to introduce two
important determinants of child poverty, both in
Greece and the EU as a whole, on the basis of
the same statistical data. These parameters are
household composition and work intensity, and
the role they play in shaping the dimensions of
child poverty. Insofar as household composition
is concerned (see also Chart 2) and based on
the latest available data (for 2006), the poverty
risk faced by single-parent households with
dependent children is almost double the risk
faced by total households in Greece and, even
more so, in the EU as a whole. Single-parent-
hood has been correlated with poverty rates of
30% in Greece, compared with 32% in the EU as
a whole.™ In households with two adults pre-

sent, the dimensions of child poverty increase

66
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dramatically in relation to the number of chil-
dren. In fact, the poverty rate nearly doubles
when the number of dependent children rises
from two (Greece: 21%, EU-15: 14%, EU-25:
14%) to three or more (Greece: 38%, EU-15:
22%, EU-25: 24%).

Finally, as shown in Chart 3, there is a definite
positive correlation between work intensity in
households with dependent children and the
avoidance of child poverty. Indeed, the poverty

rates drop significantly as the number of working

17 On the basis of the latest available data for the EU-15, only
Italy and Spain have a child poverty gap index higher than
Greece’s. The index value recorded for Greece in 2006 (26%) was
the same as the average recorded for the 12 new EU entrants.
18 The percentage of total households with children accounted
for by lone-parent households is much smaller in Greece (4%)
than in the rest of the EU (9%), especially the northern European
countries (Kikilias, 2007). As also noted in the latest European
Commission report (European Commission, 2008), 13% of all
children in the EU live in lone-parent households, one out of three
of which is at risk for poverty.
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Chart 3

Poverty rates of households with children by work intensity: Greece and EU-15, 2006

(Poor households with children as a percentage of total households of same type)
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household members increases and the work
intensity index'? increases from 0 to 0.5, and sub-
sequently to 1. Characteristically, in households
with no working members aged 15-64 vyears,
more than half the children live in poverty
(Greece: 53%, compared with 61% for the EU-
15). When the ratio of working-to-total members
of a household with dependent children has a
positive value of up to 0.5, the poverty rate drops
negligibly for Greece (52%), but substantially for
the EU (EU-15: 40%, EU-25: 42%). These rates
drop further (to 25% for Greece and 18% for EU-
15) when the working-to-total members of a
household with dependent children take a value
of 0.5 to 1. It should be noted that, as shown by
the intertemporal data analysis, poverty increases
substantially in Greece after 2002 in households
with dependent children and a relatively lower
work intensity. In other words, there is a definite
negative correlation between a household’s work

intensity and its child poverty rate. In fact, the
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work intensity of household members in Greece
is becoming an increasingly decisive factor in

averting child poverty.?

4. The characteristics of child poverty in
Greece

Until recently, child poverty had not been a prob-

lem of serious dimensions in Greece and was

19 Work intensity is defined as the ratio of working members in
a household to its total working-age members (aged 15-64 years).
Regardless of age, students do not count as household members.
20 As pointed out in the latest European Commission report on
child poverty (European Commission, 2008), Greece belongs to a
group of EU countries (together with Spain, Italy, Portugal, Lithuania,
Latvia and Poland) characterised by comparatively higher child
poverty rates, but where only a small percentage of poor children
lives in jobless households and, on the contrary, the poverty rates
are very high among working households. The determinants of
poverty in working households in these countries are: low work
intensity (e.g. the small percentage of households with two or more
working members) in conjunction with low worker incomes (e.g.
high poverty rates for households with two working members).
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therefore not a major issue for social policy. This
perhaps also explains the limited interest of
researchers in the question. Only a few studies
have focused specifically on child poverty, while
others have examined the characteristics of the
poor and the determinants of poverty for the total
population and simply linked them with the pres-
ence or the number of children in the household
without any further investigation. This section
presents the characteristics of child poverty in
Greece and identifies the groups at high risk,
using microdata from the last HBS 2004/05. As
indicated earlier, this source of data was chosen
because it enables us to take both the consump-
tion expenditure and the income of households
into account, and to make further distinctions

between monetary and imputed items.?'

4.1 The dimensions of child poverty: alternative

estimates

Table 2 presents the dimensions of child poverty
in Greece for alternative age groups, using four
different variables/distributions: (i) the distribu-
tion of total expenditure (including imputed
expenditure, such as imputed rent, own con-
sumption, etc.), (ii) the distribution of monetary
expenditure (without imputed items); (iii) the dis-
tribution of households’ total disposable mone-
tary income (including imputed items); and (iv)
the distribution of households’ total disposable
monetary income (without imputed items). As
shown, in 2004, 19.8% or 18.3% of Greece's
population was living below the poverty line
(60% of the median) on the basis of the distribu-
tion of disposable monetary income or monetary
expenditure, respectively. In other words, over
two million people in Greece were living in a

state of poverty. These rates fall by 2.3 to 3.5 per-
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centage points or 300,000-400,000 people, when
the imputed items are included in the respective
income and consumption expenditure defini-

tions.??

As for the dimensions of child poverty, based on
the distributions of total and monetary income,
20%-21% of children up to age 16 live below the
poverty line.”® These child poverty rates, which
are higher than the respective rates for the total
population, translate, in absolute numbers, into
some 365,000-390,000 children living in a state
of poverty. It is also worth noting that the imputed
components of income and consumption consid-
erably reduce poverty in the total population (see
“total population” figures in Table 2), but bring
about a small reduction in child poverty, only on
the basis of the distribution of income (for
instance, child poverty among children up to age
16 falls from 21.0% on the basis of monetary
income to 19.9% on the basis of total income).
This can be attributed mainly to the relatively
lower contribution of imputed income (such as
imputed rent owing to owner-occupation) to the

income and expenditure of younger couples with

21 Most empirical studies use consumption expenditure data,
when available, rather than income data, as the former are
considered to provide a closer assessment of households’
“permanent” or long-term income, owing to the existence of a
consumption smoothing mechanism (Zeldes, 1989, Atkinson,
1991, Sen, 1992, Chaudhuri and Ravallion, 1994, Triest, 1998,
Meyer and Sullivan, 2003). In addition, the NSSG considers the
HBS consumption expenditure data to be more reliable than
income data.

22 The poverty rate for the total population based on the
disposable monetary income distribution of the HBS 2004/05
(19.8%) is practically the same as the corresponding rate (19.6%,
or, rounded upward, 20%) obtained based on the EU-SILC 2005
(2004 incomes). See NSSG Press Release, 18.1.2007 and Bank of
Greece, Annual Report 2006, Box IV.2, pp. 140-45.

23 Using the EU-SILC data for 2003, Bouzas (2006) estimates that
23 out of 100 children aged up to 18 live in a state of poverty and
found the child poverty rate to be on an upward trend, rising from
19% in 1995 to 21% in 2000 and 23.5% in 2003.
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Table 2
Child poverty in Greece on the basis of alternative income and expenditure distributions

(Children living in poor households as a percentage of all children in the same age group)

Expenditure distribution Income distribution
Excluding Excluding
Age groups Total imputed items Total imputed items
0-6 years 125 11.1 20.1 20.3
0-14 years 12.6 12.0 19.2 20.8
0-16 years 11.9 11.2 19.9 21.0
0-18 years 13.2 12.4 20.4 21.9
Total population 16.0 18.3 16.3 19.8

Source: Calculations based on data from the Household Budget Survey 2004/05, NSSG.

children, compared with the rest of the popula-
tion. Furthermore, a large part of imputed income
is increasingly provided to high-ranking staff who
are usually not at the lower end of the income dis-

tribution.?*

What is perhaps most worthy of note from the
figures of Table 2 is that the child poverty rates,
based on the distribution of total consumption
expenditure (11.9% for children up to age 16) or
monetary consumption expenditure (11.2%) are
much lower than the rates based on the income
distributions.?® The fact that this remains true for
children across all ages validates our use of alter-
native distributions for the purpose of analysing
child poverty in Greece. A possible explanation
why child poverty is considerably lower on the
basis of the distribution of expenditure than on
the basis of that of income, according to eco-
nomic theory, is the presence of a smoothing
mechanism for short-term fluctuations in
income incorporated into the distribution of
expenditure. In other words, while a house-

hold’s income changes rather easily, its con-
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sumption expenditure tends to remain stable
over a longer period of time or at least changes
at a slower pace. Thus, during an economic
downturn, households are often able to avoid
poverty by maintaining their consumption
expenditure at the previously higher levels, in
relation to their declining income. It is, there-

fore, reasonable to assume that, with the easier

24 This may also explain why child poverty rates are slightly
higher on the basis of total expenditure than on the basis of
monetary expenditure. The inclusion of imputed expenditure in
total household expenditure raises the poverty line for the total
population and, subsequently, increases the number of poor
young couples with children who usually do not have such
imputed expenditure.

25 A similar observation can be made about the results obtained
for the relative gap or “depth” index of child poverty. Based on the
distributions of total income and total expenditure, the average
distance from the poverty line recorded for children up to age 16
living in poor households as a proportion of that poverty line was
22.9% and 17.2%, respectively. Considerable differences in child
poverty rates, depending on whether income and expenditure
distributions were used, were also reported, although to a lesser
extent, by several studies for other countries (Cutler and Katz,
1991, 1992, Sabelhaus and Groen, 2000, Meyer and Sullivan,
2003, Johnson et al., 2005, Munzi and Smeeding, 2006). Some
studies have also recorded different poverty rates, depending on
the distribution used (income, expenditure), for other population
groups as well, such as the elderly, lone-parent households, etc.
(Hagenaars et al., 1994, Hurd and Rohwedder, 2006).
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access to bank borrowing,*® Greek households
have in recent years been able to maintain a high
consumption level and avoid situations of poverty
to a far greater extent than they would have been
able to solely on the basis of their income. This
sort of tactic seems to have been adopted even
more so by households with children, and is
probably also attributable to the fact that the fam-

ily institution remains very strong in Greece.

The family institution, it would appear, remains
largely supportive of younger couples with chil-
dren and often provides them with substantial
monetary and non-monetary assistance (offering
them a place to stay or paying for such as
expenses as rent, nursery or private school fees,
groceries, etc.).?” Secondly, young couples with
children are not usually willing to see their chil-
dren’s and families’ living standards fall as a
result of their own low income, and therefore
look for ways (by borrowing or selling some
asset or real estate, etc.) to keep their expendi-
ture levels high, thereby sparing their children
from deprivation. This interpretation is further
corroborated by the rapid expansion of con-
sumer credit and total household borrowing,
which, according to Bank of Greece data, has
increased at a rate of over 30% in the past five
years. In addition, Bank of Greece sample sur-
veys of household borrowing show that the loan
burden of households belonging to the lower
income bracket (up to €7,500) increased notice-
ably over the period 2002-05 (median outstand-
ing debt-to-income ratio, 2005: 61.2%, 2002:
25.7%) and significantly exceeds the total house-
hold average (33.5%). During the same period,
the average outstanding debt more than doubled
for households belonging to the lowest income

bracket and increased by a significant 52.9% in
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the second lowest one (€7,501 to €15,000),
while the increase for total households was
26.4%.%8 Nearly all of Greece’s poor households
with children seem to belong to the two lowest
income brackets, as e.g. the poverty line in 2005
for a couple with two dependent children was
€12,441. The above figures also imply that these
poor households have considerable access to

bank lending.?

26 This was due to increased competition within the banking
system as a result of the market’s deregulation, the ensuing and
continuous decline in interest rates, but also the financial stability
that prevailed once Greece joined the EU and adopted the single
currency. Furthermore, the deregulation of the financial system
over the past decade in Greece has most probably contributed to
the drop in the household saving rate, as the removal of
administrative constraints in the capital markets enhanced
household borrowing and, thus, the propensity for household to
consume. Indeed, according to the latest revision of the National
Accounts data, household saving (as a percentage of household
disposable income) was only slightly positive over the period
2000-06.

27 Itis fair to assume that benefits of this type are not adequately
recorded in the HBS. According to Hondroyiannis (2002), the fact
that population ageing, contrary to the predictions of standard life
cycle theory, has a positive impact on private saving in Greece,
can be attributed to the strength of the family institution. As the
author observes, the elderly consider it their duty, not only to
financially support their children even after the latter have come
of age, but also to leave them some form of inheritance.

28 See Bank of Greece Press Release, 24 March 2006, entitled
“Borrowing and financial pressure on households: a household
survey”. In 2005, the Bank of Greece repeated the household
sample survey it had first conducted in 2002 in order to
investigate the degree of Greek household indebtedness,
especially the extent of their borrowing in relation to their income
and wealth, as well as the other important traits of their borrowing
behaviour. The same survey was repeated in the last quarter of
2007 and its results were released on 19 May 2008.

29 The similarity of survey sample findings for other countries are
attributed to factors related to household borrowing, asset
liquidation and increased consumption in younger age groups
associated with positive expectations concerning higher future
income levels. Furthermore, some of these studies, by comparing
income figures for poor households with relevant data from
administrative sources, conclude that some of these households’
incomes are underestimated (social benefits, etc.). According to
certain studies, this underestimation accounts for part of the
higher child poverty rates based on the distribution of income,
compared with the distribution of consumption expenditure
(Cutler and Katz, 1991, 1992, Sabelhaus and Groen, 2000, Meyer
and Sullivan, 2003). A similar reason could possibly also explain
part of the observed difference for Greece.
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4.2 Groups at high risk for child poverty

As shown by the previous analysis, the dimen-
sions of child poverty do not vary significantly in
relation to the definition of child age and whether
or not imputed items are included in the distribu-
tions used. However, a significant difference was
recorded depending on whether the income or
the consumption expenditure variable was used.
The same distributions were then used to perform
a comparative analysis of child poverty in combi-
nation with the characteristics of the household
and its members. Such an analysis enables the
researcher to identify which groups are at a high
risk for child poverty and, by extension, to make a

first estimate of its determinants.

For the purpose of this comparative analysis,
Table 3 provides the relative risk values or child
poverty concentrations for certain population
groups, selected on the basis of the geographic,
demographic, occupational and other characteris-
tics of the households and their members. These
index values were obtained by dividing the child
poverty rate for each population group by the
respective rate for total households with children
aged up to 16. High index values, therefore,
denote a comparatively high concentration and
high risk of child poverty, while the index value
for total households with children has a value of
1.00 (see “Total” figures given in the last line of
Table 3).30

As shown by the figures, rural households®' with
children as well as multi-member households are
at a particularly high risk for child poverty, when
it comes to the households’ place of residence
and composition. Child poverty takes on particu-

larly dramatic proportions in single-parent house-
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holds, where the concentration of child poverty
more than quadruples relative to total house-
holds with children, on the basis of both expen-
diture distributions. From the analysis of the
demographic and other characteristics of the
head of the household, the households whose
head is an economic migrant®? or aged up to 343
are groups at high risk for child poverty. A strong
negative correlation was also found to exist
between the risk of child poverty and the educa-
tional level of the head of the household — the
lower the educational level, the higher the values
of the relative poverty risk index.>* Similar results
are obtained when the child poverty risk is corre-
lated with the educational level not only of the
head of the household, but also of the other par-
ent in the household. In this case as well, the rel-
ative child poverty risk falls dramatically as the
educational level of one of the two parents

increases. As regards the occupational status of

30 By multiplying the relative concentration indices of child
poverty by the poverty rates of Table 2 for children aged 0-16, one
obtains child poverty rates which, depending on the distribution
used, correspond to one of the groups of Table 3.

31 Abreakdown of the child poverty rates by geographical region
shows a high concentration of poor children in Eastern Macedonia
and Thrace, Thessaly, Western Greece, the Peloponnese and the
Northern Aegean, which basically all correspond to Greece’s
more rural regions.

32 Mainly from Eastern or South-Eastern Europe (Albania,
Bulgaria, Romania, Poland, the former Soviet Union, etc.), but also
from Asia or Africa. With regard to the dimensions of poverty in
migrant households, the study of Zografakis and Mitrakos (2006)
came up with similar results, i.e. double the “normal” poverty
rates.

33 A more detailed analysis shows that child poverty rates decline
in households headed by someone in the 35-44 years age group
and again increase slightly for households headed by someone in
the older age groups. In other words, there seems to be an inverse
bell-shaped relationship (“U”) between the age of the household
head and the child poverty rate.

34 E.g., households whose head has not finished primary
school face child poverty rates in the order of 33%-38%,
depending on which distribution is used. The rates are even
higher for households whose head has not received any
schooling.
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Table 3
Groups facing high risk of child poverty: indicators of relative risk or child poverty concentration
(Relative risk for total population: 1.00)

Expenditure distribution Income distribution
Excluding Excluding

Classification criteria Total imputed items Total imputed items

Type of household
Rural 1.99 2.41 1.67 1.83
Households with 5 members 1.16 1.05 1.37 1.24
Households with 6 members or more 2.30 2.42 1.65 1.60
Single-parent households 4.53 4.20 2.96 2.23

Demographic and other characteristics of the household head

Economic migrant 331 2,85 2.20 1.37
Female 0.96 115 32 1.54
Aged less than 25 years 4.18 4.45 2.50 2.36
Aged 25-34 1.53 1.51 1.43 1.47
No formal education 5.65 6.01 BY9 3.09
Primary schooling not completed Sll7 2.69 1.68 227
Primary schooling completed 2.00 2.17 1.69 1.82
Lower secondary education completed 1.98 1.76 1.76 1.57

Occupational characteristics of the household head

Uninsured 4.51 4.31 2.67 3.13
Insured with IKA 1.48 1.31 1.26 1.09
Insured with OGA (farmers’ fund) 2.22 2.86 2.03 2.26
Unemployed 1.63 1.35 1.69 1.75
Inactive 1.98 3.20 2.78 3.04
Unable to work 4.32 4.60 4.38 417
Part-time employment 2.25 2.21 1.97 1.73
Fixed-term employment contract or occasional work 2.02 1.91 2.03 1.86
Farmer, livestock breeder, fisherman 1.88 2.47 2.22 2.55
Technician and related occupations 1.88 1.81 1.61 1.33
Unskilled worker 2.52 1.78 2.01 1.58
Employed in primary sector 2.09 2.68 2.19 2.49
Employed in construction 2.16 1.94 1.94 1.58
Self-employed 123 1.49 1.66 1.97
Total 1.00 1.00 1.00 1.00

Source: Calculations based on data from the Household Budget Survey 2004/05, NSSG.
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the household head, the relative child poverty
risk is particularly high among those who are
either outside the workforce or unemployed.
When the head of the household is employed,
this risk increases drastically among those
employed in the primary sector (or covered by
the Farmers’ Insurance Fund-OGA) and in manu-
facturing, among unskilled and manual workers,
as well as among those in occasional employ-
ment, working under a fixed-term contract or
under contract employment, the uninsured or the

part-time employed.3°

5. The determinants of child poverty

Several traits of the groups at high risk for child
poverty presented in the descriptive analysis
above are obviously strongly correlated. For
instance, many couples with children living in
rural areas are usually employed in the primary
sector, insured by OGA and have a relatively low
educational level. Therefore, it is important, in
terms of the structure of child poverty, to deter-
mine which factors significantly affect the risk of a
child falling below the poverty line, ceteris
paribus. In other words, what are the real factors
that drive households with children into a state of
relative poverty? This question can be answered
using a multivariate logit econometric model. This
model is based on the assumption that the risk of
an individual falling below the poverty line is
essentially random and depends on the concur-
rent impact of a number of socio-economic and
demographic factors. The results of the relevant

estimates are presented in Table 4.

The reference group used to estimate our model

are households consisting of a couple with two
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children up to age 18, living in a semi-urban area,
and whose head is aged between 45-54 years, a
private sector white-collar worker and has fin-
ished lower secondary school. The estimates pre-
sented in Table 4 are the odds ratios that measure
the marginal impact of the change of one of the
reference group’s characteristics, ceteris paribus.
Specifically, the numerator of the odds ratio is
obtained by calculating the quotient of the odds of
a child with specific characteristics (e.g. all of the
reference group characteristics except one) falling
below the poverty line divided by the odds of the
child not being poor. The denominator is the
respective odds quotient for the reference group.
An odds ratio greater (smaller) than one suggests
that, ceteris paribus, a change in the specific char-
acteristic of the reference group leads to an

increase (reduction) in the child poverty odds.

Generally speaking, the results of Table 4 do not
differ significantly from those of Table 3. From the
first part of the table, it arises that, all other fac-
tors remaining the same, the child poverty odds3®
are negatively correlated with the degree of
urbanity of the household’s place of residence.
On the basis of the consumption expenditure dis-

tribution, the odds of a child aged up to 16 and

35 The findings of the descriptive analysis of Bouzas (2006),
based on disposable income data from the EU-SILC for 2003 are
similar. According to the author, the determinants of child poverty
are the household head’s either very young or advanced age,
status as unemployed, retired or economically inactive, whereas
the holding of a job by the household head is the best way to
avoid child poverty. However, the author’s finding that the child
poverty rate is positively correlated with the children’s age, i.e.
that children as they grow older have greater needs that are not
matched by a commensurate increase in family income, was not
corroborated by the present study (see figures of Table 2).

36 Indeed, as also shown by the descriptive analysis, the lower
the degree of urbanisation of the household’s place of residence,
the greater the increase in the child poverty rate, which, in rural
areas, rises as high as 33.2% and 23.7%, depending on whether
the expenditure or the income distribution is used.
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Table 4
Logit estimates of child poverty risk

(Probability of a child aged 0-15 in a given household group being poor as a ratio of the respective probability for the
reference group)

Expenditure distribution Income distribution
Excluding Excluding
Factor Total imputed items Total imputed items

Location and type of residence

Urban areas 0.87 0.95 0.69** 0.83*
Rural areas 2.32%* 2.47** 1.43%* 1.47%*
Rented housing 2.04** 0.63* 3.96** 1.33%*
Demographic characteristics
Head of household is an economic migrant 4.33** 4.34%* 1.94** 1.29*
Number of children aged 0-16 1.48** 1.79** 1.22%* 1.27**
Couple with one child aged 0-18 0.86 1.20 0.74* 0.62**
Couple with three or more children aged 0-18 1.25* 0.88 1.86%* 1.18*
Single-parent households 0.81 1.68 2.36** 1.58*
Female head of household 0.50%* 0.53* 0.30%* 0.70*
Head of household aged up to 34 0.98 1.18* 1.16* 1.77**
Head of household aged 35-44 0.59%* 0.65%* 1.15% 1.36**
Head of household aged 55 or over 0.48** 0.45** 0.33** 0.40**

Work type and intensity

Head of household is employed 0.28** 0.21** 0.07** 0.21**
Wife is employed 0.43** 0.54%* 0.18** 0.18**
Number of other members with employment 0.71** 0.78** 0.42** 0.37**
Head of household works part-time 0.97 0.98 2.03** 1.35%
Head of household works under fixed-term or

contract employment or occasionally 1.24* 1.20 2.27** 2.21**

Occupational characteristics

None of the members is insured 3.21** 2.96** 1.56* 2.66**
Non-agricultural employment 0.17** 0.28** 1.29 0.91
Non-agricultural self-employment 1.51* 1.71%* 4.71** 4.27**
Agricultural employment 2.29*%* 2.97** 7.75%* 5.96**
Blue-collar worker in the private sector 1.87** 2.34%* 2.64** 1.53**
Blue-collar worker in the public sector 1.66* 1.76* 0.81 0.53**
White-collar worker in the public sector 0.80 0.58* 0.37** 0.27**
Unemployed 0.83 0.70 0.56 1.32
Educational level
Tertiary education 0.17** 0.25** 0.20** 0.19**
Secondary education 0.54** 0.65** 0.58** 0.69**
Primary education 1.14 1.48** 1.01 1.56**
Primary education not completed 4.05** 3.74%* 2.78** 7.71%*
Constant 0.18** 0.13** 1.38 0.74
Statistics
-2 Log likelihood 39753 3,926.6 4,801.6 5,026.8
Nagelkerke R? 0.358 0.329 0.444 0.430
Percentage of successful classification 88.1 89.1 85.0 84.0

Reference group: Residence: semi-urban areas; demographic characteristics: couple with two children aged 0-18; age group: 45-54 years; occupational characteristics:
white-collar worker in the private sector; educational level: secondary education completed.

* significance at 5% level.

** significance at 1% level.

Source: Calculations based on data from the Household Budget Survey 2004/05 (NSSG).
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living in a rural area falling below the poverty line
are more than double the odds for the reference
group (semi-urban areas). Very strong child
poverty odds were also found for households liv-
ing in rented housing, as opposed to those in
owner-occupation, particularly when the analysis
takes into account the imputed elements of
income and expenditure, which in this case are

mainly imputed rent.

In relation to household composition and to the
demographic characteristics of household mem-
bers, the following arise from the second part of
the table: The households of economic migrants
face heightened odds of child poverty, compared
with non-migrant households. What is more,
these odds are much higher on the basis of the
distribution of consumption expenditure than on
the basis of the distribution of income, as migrant
households are more inclined to save rather than
consume, driven by the need to help their rela-
tives back home and accumulate some wealth.3” A
strong positive correlation was also recorded
between child poverty odds and the number of
children in the household.*® For couples with chil-
dren, based on most indications and the distribu-
tion of income, the child poverty odds increase in
relation to the number of children.?® The case of
single-parent households is similar. They face
increased odds of child poverty on the basis of the
distribution of income. This finding, however, is
not corroborated by the distribution of consump-
tion expenditure: in fact, the opposite seems to
happen in Greece of what is observed in most
other countries, where children living with only
one parent nearly always face increased odds of
child poverty.*® This more favourable situation in
Greece may be attributable to the relatively small

number of single-parent households and to the
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decisive support provided by the extended family
(grandparents, other relatives), mainly in terms of
consumption expenditure (Kikilias et al., 2007,
Mitrakos and Tsakloglou, 2006). With regard to
the household’s demographic characteristics, the
present analysis also confirms the negative corre-
lation between child poverty (mainly on the basis
of the income distribution) and the age of the
household head. The odds of child poverty are
smaller when the head of the household is female

or belongs to an older age group.

In the two following sections of Table 4, the odds of
child poverty are estimated on the basis of the
intensity and the characteristics of the household
members’ occupational status. As shown by the fig-
ures, the key to averting child poverty lies in the

increased degree of household member employ-

37 See Bank of Greece, Annual Report 2006, Box I11.3, pp. 115-18.
38 Similarly, a strong positive correlation was found to exist
between the odds of child poverty and the size of the household,
which was used as an alternative interpreting variable to the
number of children aged up to 16. On the basis of the total
income distribution, child poverty increases from 10.1% for two-
member households to 27.3% for five-member ones and 32.7%
for households numbering 6 or more.

39 A similar analysis by Mitrakos and Tsakloglou (2003) found
that the poverty risk for couples with children increases
considerably for those with three children or more aged up to 18.
The same conclusion was drawn by Fotakis (2006) for 22
countries of the EU-25. However, an earlier study by Mitrakos et
al. (2001) showed this finding not to be robust, as it varied
depending on the poverty analysis variable chosen (income,
expenditure, “permanent” income). Zografakis and Mitrakos
(2006) conclude that the existence of children in a household
substantially increases the poverty risk facing it. This conclusion
holds both for migrant and non-migrant households, as well as for
the total population.

40 As shown by the results of the descriptive analysis, presented
in Table 3, child poverty takes on dramatic proportions in lone-
parent households, where the relative risk indicators of child
poverty more than quadruple, in comparison with total
households with children, on the basis of both expenditure
distributions. However, the results of the multivariate analysis
show that the specific increase in these indicators cannot be
attributed with certainty to single-parenthood and may be related
to other characteristics, such as the household head’s gender
(usually female), level of education or young age.
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ment. More specifically, the odds of child poverty
fall significantly when the head of the household is
employed, but also when the spouse or other
household members enter the labour market. In
other words, the odds of child poverty drop signifi-
cantly as the number of working household mem-
bers increases. With regard to the type of labour
contract held by the head of the household, it is
found that occasional employment, fixed-term
employment, contract employment and also, but to
a lesser extent, part-time employment may be asso-
ciated with higher odds of child poverty. This find-
ing is found to be valid mainly on the basis of the
distribution of income, and was not always corrob-
orated by the results using the distribution of expen-
diture. Once again, this can probably be attributed
to the decisive supportiveness of the Greek family
and the extended family network, which help
younger couples with their consumer expenditure.
This is also probably why, in contrast with the
results of the descriptive analysis of Table 3, no sta-
tistically significant correlation was found to exist
between the odds of child poverty and the unem-
ployed status of the head of household.*' As regards
the occupational characteristics of the head of
household, households were found to be at a higher
risk for child poverty (in comparison with the refer-
ence group households, which were defined as
headed by a private sector white-collar worker),
when they were headed by manual workers (blue-
collar workers, farmers) or someone self-employed.
The child poverty risk was, on the other hand, sub-
stantially lower among households headed by
employers and civil servants. The absence of work
specialisation appears to go hand in hand with a

high risk of child poverty, as does uninsured work.*

As shown by the last part of Table 4, the risk of

child poverty falls significantly as the educational
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level of the household head improves. As
expected, households with children, headed by a
graduate with tertiary level or doctoral studies,
are far less likely to experience child poverty than
the corresponding households headed by a lower
secondary school graduate (reference group).
The same can be said, though to a lesser extent,
for households headed by an upper secondary
school graduate. In contrast, households with
children headed by someone who has not com-
pleted primary schooling face a very high risk of
finding themselves below the poverty line, even
when the effect of various other factors is iso-
lated.

6. Summary, conclusions and policy proposals

The objectives of this study were (i) to record the
real dimensions and dynamics of child poverty in
recent years in the EU, and (ii) to investigate the
characteristics of children living in a state of

poverty and identify the factors underlying the

41 Indeed, the descriptive analysis and the figures of Table 3 show
child poverty to be directly linked with the household head'’s labour
market status. Specifically, child poverty increases considerably if
the head of household is unemployed, unable to work or belongs
to the economically inactive. The relative risk index for child poverty
is very high when the household head is unemployed (ranging from
1.35 to 1.75, depending on the distribution), out of the workforce
(1.98-3.20) or unable to work (4.17-4.60).

42 Instead of the occupational characteristics presented in this
paragraph, our study examined the type of insurance fund
household members were members of, as an alternative
explanatory variable. The results showed that, isolating the
effect of all other factors, a higher risk of child poverty,
compared with the reference households (households whose
members are insured not in the same, but in more than one
insurance fund) is recorded for households whose members are
either uninsured or insured with OGA, the Social Insurance
Fund (IKA) and probably also the Fund for Self-Employed
Artisans and Craftsmen (TEBE). In contrast, especially on the
basis of the distribution of consumption expenditure, this risk is
smaller for those who are insured with other funds (banks,
engineers, public utilities, etc.).
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apparent increase in child poverty in Greece. To
this end, we used both data released by Eurostat
for the period 1996-2006 and primary microdata
from the latest HBS (2004/05). This second
source enabled us to use both the distribution of
income and that of expenditure alternatively, as
well as multiple criteria in order to identify the
groups at high risk for child poverty on the basis
of geographical, demographic, occupational and
other socio-economic characteristics of the
households and their members. Furthermore, by
estimating econometric models (logit models), we
were able to determine the factors that affect the
odds of a child falling below the poverty line, as
well as the contribution of each factor to the shap-
ing of child poverty. The findings of this analysis
should prove useful for the formulation of social

policy measures aimed at tackling the problem.

6.1 Conclusions

In spite of the efforts by major international
organisations (UNICEF, the World Bank, the
United Nations, the European Commission, etc.)
to broaden the concept and content of child
poverty, the economic dimension of the term is
the one most widely referred to. Simple alterna-
tive statistical indicators of poverty are therefore
usually estimated, based on economic parame-
ters. Such indicators include the percentage of
children whose financial resources (as deter-
mined by the household they belong to) are
below a specific, often arbitrarily set, level, the
gap or depth of poverty, etc. By analysing the sta-
tistical poverty indicators published by Eurostat
and based on the distribution of households’ dis-
posable monetary income derived from the EU-
SILC survey, our study was able to ascertain that

the dimensions of child poverty in Greece are
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probably widening, as the rates of child poverty
have shifted upward since 2002. Furthermore,
contrary to what has happened in most other EU
countries, the percentage of children upto age 15
living below the poverty line increased by three
percentage points to 22% in 2006, from 19% in
2005. In absolute numbers, this percentage
translates into some 380,000 children aged up to
15 or 450,000 children up to age 17 living below
the line of relative poverty in Greece. This rate is
currently among the highest in the EU-15, sur-
passed only by Italy, Spain and the United
Kingdom.

Two other important conclusions can be drawn
from the analysis of Eurostat data. First, there
appears to be a clear negative relationship in
most EU countries between household work
intensity and the child poverty rate, a relationship
which has strengthened in Greece since 2002.
Second, the dimensions of child poverty are
affected by the type and the composition of the
household. For instance, in nearly all of the EU
countries, children from single-parent house-
holds are at a much higher poverty risk than the
total population, while in the case of two-parent
households, the poverty risk increases substan-
tially in relation to the number of children. In fact,
quite characteristically, the child poverty rates
nearly double when the number of children
increases from two to three or more. Clearly,
these are the groups at greater risk for child
poverty which should be targeted by social policy

measures.

It is now clear that any in-depth analysis of child
poverty must be based on detailed data that allow
the combination of multiple criteria, at the level of

the household and its members, for the purpose
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of identifying specific underlying factors. The
microdata from the latest HBS, used in the pre-
sent study to investigate child poverty in Greece,
had the advantage of enabling both the identifica-
tion of poverty-inducing factors and the use of
alternative variables and definitions. In fact, our
investigation found that the percentage of chil-
dren living below the relative poverty line differs
considerably depending on whether the distribu-
tion of total or monetary consumption expendi-
ture is used, rather than the one of total or mon-
etary income. The fact that the dimensions of
child poverty are considerably smaller based on
the distribution of consumption expenditure
(rather than income ) can perhaps be explained
by the households’ effort to avert a drop in their
children’s standard of living during economic
downturns or periods of low income. This effort is
very often supported by the extended family, in
line with the widespread social belief that “a bet-
ter life must be secured for the kids”, and has
been enhanced by the greater sensitivity in recent
years of policy makers to matters concerning the
younger generations (social security, abolition of

inheritance taxes, etc.).*

It is therefore reasonable to assume that, in
recent years, bank borrowing has enabled Greek
households to maintain a higher level of con-
sumption and to avert a state of poverty far
more than they would have been able to solely
on the basis of their income. This type of tactic
seems to have been adopted even more so by
households with children, as young parents are
not usually willing to see their children’s and
family’s standard of living decline as a result of
their low income. Various means are resorted to
(borrowing, asset liquidation, etc.) to keep their

expenditure level high and, at the same time,
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avert situations of poverty for their children.
Besides, as also suggested by economic theory,
the distribution of expenditure incorporates a
mechanism that smoothes out short-term
changes in income. This mechanism has obvi-
ously been facilitated in recent years by factors
associated with the easier access of households
to borrowing and the gradual drop in bank rates
mainly as a result of increased competition after
financial liberalisation. The economic stability
that ensued from Greece’s EU entry and its
adoption of the single currency has evidently
not only facilitated the drop in interest rates, but
has probably also had a positive effect on the
expectations of households with regard to their
future income, thereby encouraging recourse to
bank loans for the purpose of maintaining a
higher standard of living. This explanation is
also supported by the exceptionally strong rate
of consumer credit expansion over the last five-

year period.

The descriptive analysis of the characteristics of
households with children identified the following
groups as being at high risk for child poverty:
rural area households, multi-member households
with three or more children, households headed
by a young person (aged up to 34) or an eco-
nomic migrant, single-parent households, as well
as households headed by someone unemployed,

economically inactive or unable to work. For

43 As also pointed out in the European Commission’s latest
report (European Commission, 2008), Greece, Spain, Lithuania,
Portugal and Poland are characterised by a family structure and an
intergenerational solidarity that continue to play an important role
in reducing child poverty. The coexistence of different generations
in the same household (e.g. grandchildren with grandparents) and
the substantial transfers in money or in kind between the
members of the same family can partly offset the lack of support
from the official social welfare system).
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households where the head was in work, a higher
risk of child poverty was found for those whose
members were all uninsured or insured with
OGA, or whose head works either occasionally or
under fixed-term or contract employment, or
whose occupation is low skilled (agriculture, con-
struction, etc.). It should also be noted that the
rate of child poverty fell significantly as the edu-
cational level of the household members
improved and the number of its working mem-

bers increased.

However, after isolating the effect of other factors
by means of a multivariate analysis, the risk of a
child falling below the poverty line was mainly
determined by: a poor level of education, resi-
dence in a rural area or in rented housing, and a
large number of children. The risk of child poverty
increased substantially for the households of eco-
nomic migrants, the uninsured or those insured
with OGA and those working in manual occupa-
tions (workers, farmers). In other words, the lack
of occupational specialisation seems to be linked
with a high risk of child poverty. Similar observa-
tions were made for single-parent households,
which in Greece are at an increased risk for child
poverty on the basis of income distribution, even
though this finding was not verified by the results
based on the distribution of consumption expen-
diture. This last fact can perhaps be attributed to
the decisive supportiveness of the extended fam-
ily (grandparents and other relatives), primarily in
helping them meet their consumption expendi-
ture. The strength of the family institution in
Greece seems to have a similar influence on the
overall support offered to younger couples with
children, and to those under occasional, fixed-
term, contract, or part-time employment, not to

mention the unemployed. Our multivariate analy-
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sis showed these last categories to be at a high
risk of child poverty mainly on the basis of the dis-
tribution of income, a finding which was usually
not verified in a statistically significant manner
when the distribution of consumption expendi-

ture (both monetary and total) was used.

Finally, it is worth mentioning that, as indicated
by the findings of the study, the risk of child
poverty falls markedly, as the number of house-
hold members in work increases. The holding of a
job by the head of the household considerably
reduces the risk of child poverty, while the same
is also true for the labour market entry of the
spouse or other household members. In other
words, an increase in the intensity of employment
of the households’ members was conducive to
lower child poverty. Open-ended or permanent
employment relationships also reduce the risk of

child poverty.
6.2 Further observations and policy proposals

The dimensions of child poverty are directly
related to the size of the welfare state and the effi-
ciency of social expenditure. In this respect, it is
worth noting that fiscal measures and social
expenditure have had an exceptionally limited
impact on child poverty in Greece, compared with
most other EU countries and with the EU average.
Despite the considerable increase in social expen-
diture as a percentage of GDP in Greece over the
past decade (from 20.5% in 1996 to 24.2% in
2005, compared with 27.8% for the EU-15 and
27.2% for the EU-27), child poverty has not only
persisted, but has most probably widened in
recent years. Specifically, total social expenditure
in Greece reduced the dimensions of poverty
among children aged up to 15 (EU-SILC 2006
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data) by merely 4 percentage points (from 26% to
22%), compared with a reduction of 16 percent-
age points (from 35% to 19%) for all EU-15 coun-
tries combined. Furthermore, on the basis of the
European Commission’s latest report (European
Commission, 2008), social expenditure in the EU
(excluding pensions) reduced the poverty risk for
children aged 0-17 years by 44% in 2005. In
Greece, this percentage did not exceed 13%, the

lowest in the entire EU.*

Some remarks must be made about the limited
effectiveness that the benefits provided under
Greece’s fragmented social welfare state have in
reducing child poverty. First of all, the redistribu-
tive role of social benefits is usually more impor-
tant in countries that spend a larger share of their
GDP on such benefits. In the case of Greece, the
size of the welfare state is difficult to establish.
Based on the last revision of Greece’s GDP fig-
ures, social expenditure in 2005 amounted to
24.2% of GDP, i.e. about three percentage points
below the EU-15 average. However, there are cer-
tain other important factors, apart from the level
of available funds, that affect the final result, such
as the manner in which social benefits are distrib-
uted between the various types of transfers, as
well as the “targeting” efficiency of the respective

benefits.

Specifically, as was to be expected, pensions,
which are the most important type of social trans-
fer in the EU, make a limited contribution to
reducing child poverty. Indeed, of the 16 percent-
age points by which child poverty is reduced in
the EU thanks to total social benefits, only 2 per-
centage points can be attributed to the allocation
of pensions, while the remaining 14 percentage

points are attributed to non-pension social bene-
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fits, such as unemployment benefits, disability
allowances, welfare benefits, sickness allowances,
housing benefits, family benefits, etc. In the case
of Greece, pension expenditure plays an impor-
tant role, accounting for 2 of the total 4 percent-
age points by which child poverty is reduced as a
result of social expenditure. As already stressed,
this can be explained both by the structure of the
Greek family (frequent coexistence of grandchil-
dren and grandparents in the same household)
and the prevailing social beliefs, which support
transfers in money and in kind between the mem-

bers of the extended family environment.

Only 12.7% of Greece’s non-pension social
expenditure (or 6.3% of its total social expendi-
ture and 1.5% of GDP) is targeted at family and
children, and even the “child targeting” of this
social expenditure is problematic: characteristi-
cally, the wealthiest 10% of the population
receives 12.9% of family benefits (EU-SILC data).
The fact that an important share of the financial
assistance to families with children is not targeted
at the poorest ones, given that this assistance
(third child benefits, additional tax-exemption for
the third child, benefits for families with many
children, etc.) is granted regardless of the family

income,** reduces its effectiveness in reducing

44 With regard to the effectiveness of social policy in reducing
child poverty in the OECD Member States, the UNICEF report
(2005) shows that in Greece, Ireland, Italy, Portugal and Spain,
not only is the percentage of government expenditure allocated to
non-pension social benefits generally small, but these benefits
also play a much smaller role in protecting low-income families.
In these countries, which present high child poverty rates,
government funds intended for the lower income groups are
mainly targeted at people aged over 50, and less at children.
Recent studies by Matsaganis et al. (2003, 2006a, 2006b) also
conclude that the role of the State in family policy matters and the
public support programmes to poor families with children have
had very disappointing results in Southern European countries.
Similar findings are reported by Papatheodorou (2005).
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child poverty. Thus, in practice, not only is a min-
imum standard of living not secured for poor
households with children, but certain categories
of beneficiaries are also probably discriminated
against, owing to the highly fragmented and
bureaucratic nature of the benefits system.
Consequently, a better targeting of social benefits
in favour of families with children and in compar-
atively greater financial need would obviously
increase the efficiency of these benefits in terms
of their contribution to reducing child poverty and

help contain the widening of this phenomenon.

The findings of the present study lead to certain
other obvious conclusions regarding the formula-
tion of a more effective policy to combat child
poverty in Greece. For instance, given that the low
educational level of the head of household was
shown to be closely linked to child poverty and
consequently to be a decisive factor in its transmis-
sion from generation to generation, the conduct of
a policy aimed at improving the educational level
mainly of the poorer segments of population would
almost certainly help contain child poverty in the
long run. The various sub-targets of such a policy
could include: reducing the number of school
drop-outs, increasing the duration of compulsory
education, improving the quality of services ren-
dered (supportive teaching, reduction of lost teach-
ing hours, etc.), encouraging the poorer segments
of the population and their children to participate in
non-compulsory levels of education, and by reduc-
ing the recourse to shadow education as a means
of improving the chances of access to tertiary edu-
cation. The findings of our study also indicate that
a containment of non-insured work and a faster
integration of migrants into Greece’s society and
economy would, besides other benefits, most

likely reduce the dimensions of child poverty. The
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effect of a policy aimed at increasing the employ-
ment and employability of household members
and facilitating their labour market entry would be
similar. As shown by our analysis, there is a strong
negative correlation between the risk of child
poverty and the non-employment of the head of
household, spouse and other household mem-
bers. Consequently, the formulation of any policy
aimed at enhancing the access of young couples
with children to the labour market and employ-
ment would almost certainly make a decisive con-
tribution to averting child poverty. Examples of
such policy measures include: improving the
childcare infrastructure for pre-school and school-
aged children (nursery schools, all-day schools,
etc.), adjusting young people’s knowledge and
skills to market needs (through vocational train-
ing, by improving the flexibility of formal educa-
tion to fields in increased demand, etc.), the bet-
ter matching of labour market supply and demand
(through information channels, the restructuring
of the Greek Manpower Employment Orga-
nisation—-OAED, etc.).

From the debate that has erupted in recent years
regarding the definition of child poverty, it tran-
spires that the comprehension and resolution of
this particularly complex and multi-dimensional
issue calls for a combination of multiple dimen-
sions and corresponding parameters. The eco-
nomic dimension is definitely an important one,

with parameters that include the household’s

45 For instance, the €10,000 increase in recent years (from
€10,000 to €20,000) in the tax-free income for families with a
third child has indubitably benefited families that have an annual
taxable income in excess of €20,000. Poor households with three
children, however, do not fall into this category as their total
income is no more than €14,184 (i.e. the respective poverty line
according to EU-SILC 2006 data).
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income, other disposable resources and financial
assistance, its consumption expenditure and/or its
wealth. However, several other important dimen-
sions must be taken into consideration both when
analysing child poverty and, primarily, when
deciding on the most appropriate policy for its
eradication. These include the household’s stan-
dard of living and quality of life, the access of its
members to public social services (health, educa-
tion, recreation, etc.), their health and sense of
security, the presence of both parents, as well as
family and civic relationships. In any case, the
defining and monitoring of child poverty in Greece
must be addressed in a comprehensive way, so
that targets can be set, progress monitored and the
chosen policy evaluated. In its 2005 report,
UNICEF urges governments to focus their research
and policy formulation on the relation between the
broader determinants of children’s economic well-
being: i.e. the family, the market and the state. In
a similar vein, the European Commission’s latest
report (European Commission, 2008) notes that
the national quantitative goals set for the reduction
of child poverty must be based on an investigation
of the phenomenon and an identification of the
underlying causes in each country. The progress

made in the respective countries must be assessed
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in relation to the targets set, and measured not
only in terms of the economic dimension but also
of the other dimensions of child poverty and well-
being such as the ability/inability to acquire certain
goods, housing, health, the exposure to risks and
risky behaviours, civic participation and the family
environment, education and the local environ-

ment.

In conclusion, reducing the risk of child poverty
must now be brought to the forefront of social
policy in Greece, and addressed in a manner that
will take into account the problem’s multi-dimen-
sionality. The deprivations faced by children in a
state of poverty are not only a matter of insuffi-
cient income. A multifaceted course of action is
therefore required not only to increase monetary
social expenditure, but also to provide services in
the fields of education, health, social security, cul-
ture, etc. and to facilitate the access of such
households to social services and, first and fore-
most, to better-quality jobs. In other words, what
is needed is a coordinated course of action that
will support the family work-income and non
work-income, social expenditure, social invest-
ment and non-income social benefits in kind, so

as to produce the necessary synergies.

ECONOMIC BULLETIN, 30 5/08



Child poverty: recent developments and determinants

References

Atkinson, A (1991), “Comparing poverty rates interna-
tionally: Lessons from recent studies in developed

countries”, World Bank Economic Review 5, 3-21.

Atkinson, A. (1987), “On the measurement of poverty”,

Econometrica, vol. 55, 749-63.

Bouzas, N. (2006), “Children living in poor households in
Greece: a first investigation of their characteristics”, in
Poverty, Exclusion & Social Inequalities, pp. 159-65,
National Centre of Social Research — Institute of Social

Policy, Athens (in Greek).

Bradbury, B., S. Jenkins and J. Micklewright (2001), The
Dynamics of Child Poverty in Industrialised Countries,

Cambridge University Press, Cambridge.

Chaudhuri, S. and M. Ravallion (1994), “How well do
static indicators identify the chronically poor?”, Journal

of Public Economics, 53, 367-94.

Culter, D. and L. Katz (1991), “Macroeconomic perfor-
mance and the disadvantaged”, Brookings Papers on

Economic Activity 2, 1-61.

Culter, D. and L. Katz (1992), “Rising inequality?
Changes in the distribution of income and consump-
tion in the 1980s”, American Economic Review, 82,

546-51.

European Commission (2008), Child poverty and well-
being in the EU: current status and way forward, The
Social Protection Committee, Directorate-General for
Employment, Social Affairs and Equal Opportunities,
Unit E2.

ECONOMIC BULLETIN, 30 5/08

Fajth, G. and K. Holland (2007), “Poverty and children:
a perspective”, UNICEF, Division of Policy and
Planning, Working Papers, July.

Fotakis C. (2006), “The social situation in the European
Union and social policy debates after the enlargement”,
in Poverty, Exclusion & Social Inequalities, 159-65,
National Center of Social Research — Institute of Social

Policy, Athens.

Hagenaars, A. J., K. de Vos and M. A. Zaidi (1994),
Poverty statistics in the late 1980s: Research based on

micro-data, Eurostat Theme 3, Series C, Luxembourg.

Hondroyiannis, G. (2002), “Private savings in Greece:
economic and demographic determinants”, Bank of
Greece, Economic Bulletin No. 19, pp. 23-42, Athens
(in Greek).

Hurd, M. and S. Rohwedder (2006), “Economic well-
being at older ages: income and consumption based
poverty measures in the Health and Retirement
Survey”, National Bureau of Economic Research,

Working Paper 12680, Cambridge.

Johnson, D., T. Smeeding and B. Torrey (2005),
“United States inequality through the prism of
income and consumption”, Monthly Labor Review

128 (4), 11-24.

Kikilias, E., O. Papaliou and E. Fagadaki (2007),
Dimensions of lone-parent families’ exclusion in
Greece, National Centre of Social Research — Institute
of Social Policy, Athens (in Greek).

Matsaganis, M., C. O’Donoghue, H. Levy, M.
Coromaldi, M. Meracder-Prats, C.F. Rodrigues, S. Toso
and P. Tsakloglou (2006a), “Reforming family transfers

83



in Southern Europe: Is there a role for universal child
benefits?”, Social Policy and Society 5, 189-97.

Matsaganis, M., C. O’Donoghue, H. Levy, M.
Coromaldi, M. Mercader-Prats, C.F. Rodrigues, S.
Toso and P. Tsakloglou (2006b), “Family transfers
and child poverty in Greece, Italy, Spain and
Portugal”, in O. Bargain (ed.), Research in Labor
Economics, Vol. 25: Microsimulation in action: policy
analysis in Europe using EUROMOD, 101-24,

Elsevier, Amsterdam.

Matsaganis, M., M. Ferrera, L. Capucha and L. Moreno
(2003), “Mending nets in the south: anti-poverty poli-
cies in Greece, Italy, Portugal and Spain”, Social Policy

and Administration, 37(6), 639-55.

Meyer, B. and J. Sullivan (2003), “Measuring the Well-
Being of the Poor Using Income and Consumption”,
The Journal of Human Resources, Vol. 38, Special
Issue on Income Volatility and Implications for Food

Assistance Programs, 1180-220.

Mitrakos, Th., G. Panopoulou and P. Tsakloglou (2001),
“Economic inequalities and poverty in Greece:
Quantitative dimensions of the problem”, in Society of
the 2/3, pp. 255-78, Panteion University of Social and
Political Science, ed. Th. Pakos, Athens (in Greek).

Mitrakos, Th. and P. Tsakloglou (2003), “Economic
inequality and poverty in Greece: Structure and
changes over time”, in Venieris D. and
Papatheodorou Ch. (eds.), Social Policy in Greece:
Challenges and Prospects, 411-44, Ellinika
Grammata publishers, Social Policy series, Athens

(in Greek).

Mitrakos, Th. and P. Tsakloglou (2006), “Inequality
and poverty in the last quarter of the 20th century”,

84

in M. Petmesidou and E. Mossialos (eds.), Social pol-
icy development in Greece, Ashgate Publishing
Limited, Chapter 6, 126-43, Aldershot, United
Kingdom.

Munzi, T. and T. Smeeding (2006), “Poverty and
inequality: Greece and Mediterranean Europe in com-
parative perspective”, in Poverty, Exclusion & Social
Inequalities, pp. 159-65, National Centre of Social

Research — Institute of Social Policy, Athens.

Papatheodorou, C. (2005), “Child poverty and social
protection in Greece: What the evidence shows”,
WELLCHI Network — Workshop 4, Children in multi-
cultural societies, National Centre for Social Research

(EKKE), Athens.

Sabelhaus, J. and J. Groen (2000), “Can permanent-
income theory explain cross-sectional consumption pat-

terns?”, Review of Economics and Statistics 82 (3), 431-8.

Sen, A. (1983), “Poor, relatively speaking”, Oxford
Economic Papers 35, 153-69.

Sen, A. (1992), Inequality re-examined, Oxford

University Press.

Tragaki, A. (2006), “Immigrants in Greece: a driving
force or a demographic threat?” Conference at
Harokopion University entitled “Immigrants and
Human Security in South-Eastern Europe”, Athens (in

Greek).

Triest, R. (1998), “Has poverty gotten worse?”, Journal

of Economic Perspectives, Vol. 12 (1), 97-114.
UNICEF (2005), “Child poverty in rich countries 2005”,

Innocenti Research Centre Report Card No. 6,

Florence, Italy.

ECONOMIC BULLETIN, 30 5/08



Child poverty: recent developments and determinants

UNICEF (2007), “Child poverty in perspective: An
overview of child well being in rich countries”,
Innocenti Research Centre Report Card No. 7,

Florence, Italy.
Vleminckx, K. and T. Smeeding (2001), Child Well-

Being, Child Poverty and Child Policy in Modern
Nations: What Do We Know, The Policy Press, Bristol.

ECONOMIC BULLETIN, 30 5/08

Zeldes, S. (1989), “Consumption and liquidity con-
straints: An empirical investigation”, Journal of

Political Economy 97, 305-46.

Zografakis, S. and Th. Mitrakos (2006), “Social indica-
tors and immigration in Greece”, International and
European Policy, Papazissis publishers, Vol. 1, January-

March 2006, pp. 124-51, Athens (in Greek).

85



PR,

£

fan

3 >
K
\sovd*

86

ECONOMIC BULLETIN, 30 5/08



Working Papers

(August 2007 — April 2008)

This section contains the abstracts of Working Papers authored by Bank of Greece staff and/or external

authors and published by the Bank of Greece. The unabridged version of these publications is available

in print or electronic format on the Bank’s website (www.bankofgreece.gr).

61.

62.

63.

64.

65.

66.

67.

Contents

A portfolio balance approach to euro-area money demand in a time-varying environment
Stephen G. Hall, George Hondroyiannis, P.A.V.B. Swamy and George S. Tavlas

Optimal monetary policy in the euro area in the presence of heterogeneity

Sophocles N. Brissimis and Ifigeneia Skotida

The contribution of sectoral productivity differentials to inflation in Greece
Heather D. Gibson and Jim Malley

Wagner’s law in 19th century Greece: a cointegration and causality analysis
Dimitrios Sideris

Some empirical evidence on the effects of U.S. monetary policy shocks on cross exchange rates
Sarantis Kalyvitis and Ifigeneia Skotida

Real exchange rates over a century: the case of the drachma/sterling rate, 1833-1939
Dimitrios Sideris

Spatial interdependencies of FDI locations: a lessening of the tyranny of distance?
Stephen G. Hall and Pavlos Petroulas

ECONOMIC BULLETIN, 30 5/08 87



PR,

£

fan

3 >
K
\sovd*

88

ECONOMIC BULLETIN, 30 5/08



Working Papers

A portfolio balance approach to euro-area money demand in a time-varying environment

Working Paper No. 61

Stephen G. Hall, George Hondroyiannis, P.A.V.B. Swamy and George S. Tavlas

As part of its monetary policy strategy, the
European Central Bank has formulated a reference
value for M3 growth. A prerequisite for the use of
a reference value for M3 growth is the existence
of a stable demand function for that aggregate.
However, a large empirical literature has emerged
showing that, beginning in 2001, essentially all
euro-area M3 demand functions have exhibited

instability.

This paper considers euro-area money demand in
the context of the portfolio-balance framework
over the period, 1980:Q1-2006:Q3. Our basic
premise is that there is a stable, but complex,
demand-for-money function, but the models
presently used to estimate euro-area money
demand are not well-specified, given the lack of
good wealth data. Consequently, in the absence
of a well-specified model, most recent studies of
euro-area money demand exhibit instability. We
adopt two empirical methodologies to shed light
on this issue — a co-integrated vector equilibrium
correction (VEC) approach and a time-varying
coefficient (TVC) approach. The latter approach is
designed to reveal the biases in coefficients that

may result from model misspecifications.

With the portfolio-balance framework as our
point of departure, we constructed a set of prox-
ies for euro-area wealth; our basic wealth variable

was used to develop an opportunity cost variable,
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which we defined as the rate of return on equities
minus the own rate of return on M3. Employing
the VEC approach this specification yields a stable
money demand relationship. Apart from con-
fronting this relationship with a variety of stability
tests, all of which rely on the assumption of fixed
coefficients, how much assurance can we have
that this fixed-coefficient relationship approxi-
mates the true underlying relationship? To shed
light on this issue, we used a TVC approach,
which removes the biases caused by model mis-
specifications and recovers the underlying para-
meters of the system. This technique reveals a
constant underlying set of parameters. Thus, both
VEC and TVC techniques suggest that there is, in
fact, a stable relationship determining the demand

for money in the euro area.

Our measures of wealth are partial measures,
constructed strictly on the basis of stock-market
variables. One conclusion that emerges from our
study is the need for more resources devoted to
developing inclusive measures of euro-area
wealth. Another conclusion is the usefulness of
testing empirical specifications using both fixed-
coefficient and time-varying coefficient estimation
methods. In those cases, such as in our specifica-
tion of a portfolio-balance approach to money
demand, in which the methods vyield similar
results, a linear approximation can be considered

useful and congruent.
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Optimal monetary policy in the euro area in the presence of heterogeneity

Working Paper No. 62

Sophocles N. Brissimis and Ifigeneia Skotida

This paper examines the optimal design of mon-
etary policy in the European monetary union in
the presence of structural asymmetries across
union member countries. It derives analytically
an optimal interest rate rule under commitment
and studies the dependence of its coefficients on
the parameters of the structural model of each
economy, the central bank’s preferences for
inflation and output stabilisation as shown in its
loss function, and the relative size of each coun-
try. Based on a two-country, forward-looking,
general equilibrium model, which is estimated
for two euro area countries (Germany and
France), we show that there are gains to be
achieved by the ECB taking into account the het-

erogeneity of economic structures. This finding
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appears to be robust under alternative weights
given by the central bank to the stabilisation of

the target variables.

Although the implementation of the proposed
rule involves difficulties relating to data and esti-
mation constraints as well as risks of accommo-
dating structural divergences, it is important that
the ECB takes into consideration national charac-
teristics in formulating its monetary policy, espe-
cially in view of more countries joining the
European monetary union in the future. However,
as monetary and financial integration advances,
the welfare benefits of monetary policy respond-
ing to individual countries’ variables may become

less significant.
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The contribution of sectoral productivity differentials to inflation in Greece

Heather D. Gibson and Jim Malley
Working Paper No. 63

This paper estimates the magnitude of the Balassa-
Samuelson (BS) effect for Greece in order to deter-
mine the extent to which its inflation differential
with the euro area can be attributed to it. The
Greek case is an interesting one. Since 2001, when
Greece entered the euro area, inflation has been
consistently above that of the euro area average.
Greece also has, or at least had, significantly lower
per capita income than the euro area average and
has experienced two periods of rapid catch-up
separated by relative stagnation. It is thus a prime
candidate for experiencing the BS effect.

We assess the BS effect by calculating it directly.
To this end, we use sectoral national accounts
data, which permits estimation of total factor pro-
ductivity (TFP) growth in the tradeables and non-
tradeables sectors. By doing so, we are able to
determine the size of the BS effect and, hence, the
proportion of inflation attributable to it. That we
consider TFP growth (and not just labour produc-
tivity growth) in calculating the size of the BS effect
has the advantage that it is consistent with theory.

Our results suggest that it is rather difficult to pro-
duce one estimate of the BS effect. Any particular
estimate is contingent on the definition of the
tradeables sector and the assumptions made
about labour shares. Moreover, a priori, we
expect the BS effect to have been declining
through time as catch-up occurs not only with
respect to the rest of the world, but also as the
non-tradeables sector within Greece catches up
with the tradeables. Thus, the approach we have
taken has been to present a variety of results with
an emphasis on their robustness.
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One strong conclusion that emerges has been to
confirm that the size of the BS effect has not been
constant throughout the whole period. The evi-
dence is consistent with a strong BS effect of
around 3 percentage points during the 1960s and
early 1970s, the first period of catch-up. During
the late 1970s and 1980s, the BS effect shrinks
and, for some specifications, even turns negative.
It then rises again to around 1.5-2.0 percentage
points in the second half of the 1990s, the second
major period of catch-up. Not surprisingly, recent
data suggest that the size of the BS effect has
declined significantly, to around 0.5 of a percent-
age point, if not lower. Considering that many
other EU countries also have a BS effect, this find-
ing implies that the relative effect for Greece (the
so-called international BS effect) in all probability
disappears. This result is perhaps not surprising
since Greek standards of living on average are now
approaching those of the euro area (or EU) as a
whole and the size of the nontraded sector has
diminished in the light of the break down of tradi-
tional barriers to trade in certain goods and ser-
vices due to globalisation and technological devel-
opment. We show in the paper that this result is
reasonably robust across different definitions of

the tradeables and non-tradeables sectors.

Since joining the euro area, the average annual
differential inflation between Greece and the euro
area has been 1.27 percentage points. The esti-
mates provided here suggest that, at best, only
about one-fifth of that differential can be

accounted for by the Balassa-Samuelson effect.
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Wagner’s law in 19th century Greece: a cointegration and causality analysis

Dimitrios Sideris
Working Paper No. 64

Wagner’s law states that, in the process of eco-
nomic development, government economic activ-
ity increases relative to private economic activity.
There are three main reasons, which support this
hypothesis: (i) during industrialisation, the admin-
istrative and regulatory functions of the state
would substitute public for private activity; (ii)
economic growth would lead to an increase in
cultural and welfare services, which are assumed
to be income elastic; (iii) state participation would
be required to provide the capital funds to finance
large-scale projects made to satisfy the technolog-
ical needs of an industrialised society, not met by
the private sector. Based on these arguments, the
law also implies causality running from national

income to public sector expenditure.

Due to its important policy implications, Wagner’s
law has been one of the most extensively investi-
gated relationships in public economics over the
last three decades. A large number of studies
assess empirically the validity of the law for devel-
oped and developing countries using both time
series and cross sectional data sets. Within this
strand of the literature, a number of economists
argue that the law is expected to be valid in
economies in their early stages of development.
Thus, they examine the validity of the law for cur-
rently developed economies using historical time
series data —from the 19th and early 20th cen-

tury— so that the examined period covers mainly
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the industrialisation phases; they provide evidence
in favour of the law.In the present paper, we
extend this strand of the literature by testing the
validity of the law for the case of Greece for the
period 1833-1938, using data released only
recently in 2007. The years under consideration,
represent a period of growth, industrialisation and
modernisation of the economy, conditions which
should be conducive to Wagner’s law. In addition,
the long data sample —it consisting of more than
a hundred observations — ensures the reliability of
the results in terms of economic significance and

statistical inference.

In the paper, the methodological suggestions pro-
posed in the relevant literature are followed. After
an examination of the time dependence proper-
ties of the series, cointegration analysis validates
the existence of long-run relationships between
the variables, as expressed by the six most popu-
lar versions of the law. In addition, the estimated
signs and magnitudes of the parameters support
Wagner’s conception. Then, Granger causality
tests indicate causality running from the variables
approximating income to the government expen-
diture variable, in most cases. The results support
the validity of the law, and are in line with other
studies, which use data for other economies dur-
ing the 19th century. The findings indicate that
Wagner’s law is valid for economies which are in

their early phase of development.
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Working Papers

Some empirical evidence on the effects of US monetary policy shocks
on cross exchange rates

Sarantis Kalyvitis and Ifigeneia Skotida
Working Paper No. 65

Following the classic Dornbusch (1976) ‘over-
shooting’ model on the impact of monetary pol-
icy on exchange rates and interest rates in the
presence of price stickiness, a large empirical lit-
erature has focused on the assessment of these
effects. However, their size is likely to vary
between countries due to, for instance, to dis-
crepancies in the structural characteristics of the
economy, differences in nominal rigidities and/or
asymmetries in the monetary policy functions of
foreign countries driven by differential responses
to deviations of inflation or output from their
respective targets. A challenging empirical issue
is therefore the potential asymmetry of ‘delayed
overshooting’ between cross exchange rates, i.e.
whether the magnitude of, say, the dollar appre-
ciation against major currencies following a US

monetary policy tightening differs.
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In this vein and taking ‘delayed overshooting’ as
a stylised fact, this paper examines the impact of
US monetary policy shocks on the cross
exchange rates of major currencies pound (ster-
ling, Japanese yen and German mark). The main
finding of the paper is a ‘delayed overshooting’
pattern for all currency cross rates examined fol-
lowing an unexpected US monetary policy
shock, which in turn generates excess returns.
The evidence also shows that the ‘delayed over-
shooting’ pattern in cross exchange rates is
accompanied by asymmetric interventions by
central banks in the foreign exchange markets
under consideration (that is, interventions
which differ in size and/or direction) triggered
by US monetary policy shocks.
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Real exchange rates over a century: the case of the drachma/pound sterling rate, 1833-1939

Working Paper No. 66

Dimitrios Sideris

The behaviour of real exchange rates is one of the
most extensively investigated topics in the finan-
cial economics literature during the last thirty
years or so. The question of interest is whether
real exchange rates tend to revert to a constant
mean, or, equivalently, whether the purchasing
power parity (PPP) doctrine holds as an equilib-
rium relationship. A large body of the literature
attribute the empirical rejection of mean reversion
of the real exchange rates to short spans coupled
with the low power of conventional unit root tests

and advocate the use of long span data series.

The present paper makes a contribution to this
strand of the literature as it analyses the proper-
ties of the real drachma/sterling exchange rate
using observations covering more than a century.
The study is the first one to analyse the proper-
ties of a drachma exchange rate using historical
series going back to the early 19th century and
spanning an interesting period which covers dif-
ferent exchange rate regimes and the effects of
important historical events. The applied work
employs a battery of unit root tests and a power-
ful cointegration technique. Given the longer
time span, the choice of data at annual frequency
and the high power of the tests, the results can
be considered as statistically robust. The work
also attempts to overcome problems associated
with long span studies: Long span studies have
been criticized (i) in that they mix data from both

fixed and flexible exchange rate regimes, (ii) con-
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tain serious structural breaks and (iii) not being
able to answer the question of whether PPP holds
for floating exchange rate regimes. To this end,
analysis is performed in sub-periods, one of
which can be considered as a flexible exchange
rate regime period.

The empirical work based both on univariate test-
ing and on cointegration fails to support station-
arity of the real exchange rate or the validity of
strong PPP. However, the cointegration analysis
indicates that the nominal drachma/pound ster-
ling rate and Greek and UK prices form a valid
cointegrating vector and support the weak form of
PPP. The estimated long-run relationship turns
out to be robust across periods characterised by
different exchange rate regimes and valid during
the flexible exchange rate regime period.
Consistent with the sticky price hypothesis, weak
exogeneity tests indicate that adjustment to equi-
librium comes via movements of the nominal
exchange rate. In addition, modelling the short-
run dynamics of the nominal drachma/sterling
exchange rate in an error correction framework
shows that adjustment to equilibrium is reached
at the relatively high speed of 38% per annum,
which implies a half-life of parity reversion of 1.5
years. In general, the results support that, in equi-
librium, the drachma/pound sterling real
exchange rate reverts to a PPP-based level, evi-
dence which is in line with studies using long

span data for other currencies.
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Working Papers

Spatial interdependencies of FDI locations: a lessening of the tyranny of distance?

Working paper No. 67
Stephen G. Hall and Pavlos Petroulas

The purpose of this paper is the investigation of
the existence and nature of spatial (inter)depen-
dencies of Foreign Direct Investment (FDI) loca-
tions. Casual empirical observation, identifying
multinational enterprises that increasingly follow
so-called complex integration strategies, stresses
the need for a richer set of factors that determine
the location and nature of FDI. While there is
some evidence that FDI in different locations may
be complementary, little has been done to incor-
porate the potential cross-country dependencies
into the empirical analysis of the determinants

and structure of FDI.

We have used a large set of country pair data
on real outward FDI stocks, covering a major-
ity of world FDI (476 country pairs over the
period 1994-2004). The bilateral model we use
as a reference includes both market access
(horizontal) motivations as well as production
fragmentation (vertical) motivations. We
model our spatial dependencies as emanating
both from the explanatory variables and the
errors, through the use of a distance-based
weight matrix, in order to better distinguish
between interdependencies due to market
access motivations and production fragmenta-

tion motivations.
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Both the maximum likelihood estimator and the gen-
eralised moments estimator indicate strong evi-
dence of spatial dependence in the determinants of
FDI. To wit, FDI is mainly driven by bilateral deter-
minants that support horizontal (market access)
motivations while the spatial, third country effects
tend to support vertical (production fragmentation)
motivations, both with respect to third country fac-
tor endowments as well as trade costs. The addi-
tional finding that surrounding market potential is
important increases the complexity of these interde-
pendencies. The results are consistent with the
notion of multinational enterprises forming regional
supply chains of production. For example, if a US
firm were to invest in Germany, it would be a hori-
zontal investment (final good assembly). This invest-
ment could not only act as a base for sales in
Germany but also in neighbouring countries. The US
firm would also invest in ‘cheaper’ countries close
by that would serve the German affiliate with inter-
mediate products. Hence, third country FDI act as
complements to the bilateral. However, even if third
country effects are important, the location decision
of FDI is dominated by bilateral considerations.
These results support the existence of complemen-
tary FDI and indicate that the tyranny of distance has
probably lessened and that forces of dispersion have

increased in importance.
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Monetary policy and
financial system
supervision measures

(October 2007 — May 2008)
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Monetary policy measures of the
Eurosystem

4 October, 8 November and 6 December 2007
The Governing Council of the ECB decides that
the minimum bid rate on the main refinancing
operations and the interest rates on the marginal
lending facility and the deposit facility will
remain unchanged at 4.00%, 5.00% and 3.00%
respectively.

August 2007 — May 2008

The Governing Council of the ECB decides to con-
duct supplementary open market operations, i.e.
in addition to the regularly conducted main and
longer-term refinancing operations, aimed at sup-
porting the normalisation of the functioning of the

euro money market.

10 January, 7 February, 6 March, 10 April and
8 May 2008

The Governing Council of the ECB decides that
the minimum bid rate on the main refinancing
operations and the interest rates on the marginal
lending facility and the deposit facility will
remain unchanged at 4.00%, 5.00% and 3.00%

respectively.

Bank of Greece decisions on the estab-
lishment and operation of credit institu-
tions and the supervision of the financial
system

25 October 2007
— “Alpha Bank SA” is authorised to establish five

new branches in Albania.

— “National Bank of Greece SA” is authorised to

establish ten new branches in Egypt.
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31 October 2007

— The provisions of Bank of Greece Governor’s
Act 2577/2006 on Internal Audit Systems are
specified pursuant to Law 3606/2007 “Markets in
Financial Instruments (MiFID)”.

— “National Bank of Greece SA” is authorised to
acquire 100% of the share capital of its subsidiary
“The Ethniki,
Company SA”.

Hellenic General Insurance

— “Emporiki Bank SA” is authorised to acquire a
qualifying holding in the share capital of
“Emporiki General Insurance Company SA” under

establishment.

2 November 2007
— The supervisory framework for covered bonds

issued by credit institutions is established.

— The maximum limit on credit extended by
credit institutions and Athens Exchange members
to their customers to finance stock exchange

transactions is abolished.

22 November 2007
The Greek branch of “HSBC France” is authorised
to prolong its administrative, accounting and tax

operations.

26 November 2007
The Greek branch of the Russia-based “Kedr
Close Joint Stock Company Commercial Bank”

commences operation.

28 November 2007
— The terms and conditions for the registration
with the Bank of Greece of persons who offer ser-

vices on behalf of credit institutions as intermedi-
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aries or affiliates in the meaning of article 29, Law
3606/2007 are determined.

— American Express Company group is autho-
rised to continue the operation of its bank branch

in Greece.

6 December 2007

— The Netherlands-based “BCP Investment BV”
is authorised to acquire 100% of the share capital
of “Millennium Bank SA”.

— “EFG Eurobank Ergasias SA” is authorised to
acquire 100% of the share capital of “Eurobank

EFG Cyprus Ltd” under establishment in Cyprus.

— Authorisation to the representative office of the

Germany-based “Deutsche Bank AG” is revoked.

— The provisions of Bank of Greece Governor’s
Act 2442/29.1.1999 on the adequacy of credit
institutions’ loan loss provisions are amended and

clarified.

21 December 2007

“Alpha Bank SA” is authorised to acquire the
majority of the share capital of the Ukraine-based
“OJSC ASTRA BANK".

2 January 2008
The Greek branch of the Germany-based

“Deutsche Bank AG” commences operation.

10 January 2008

The Greek branch of “Société Générale”, which
is under liquidation, is authorised to prolong its
administrative, accounting and tax-related oper-

ations.
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Monetary policy and financial system supervision measures

22 January 2008

— Authorisation is given for the merger by
absorption of “Proton Financial Consultants,
Technology and IT SA” by “Proton Bank SA”.

— The Cyprus-based “Costanus Limited” is
authorised to acquire a qualifying holding in the

share capital of “Aegean Baltic Bank SA”.

4 February 2008
— The ceiling for the penalties that the Bank of
Greece applies to its supervisees is increased and

a deadline for their payment is set.

— Bank of Greece existing decisions on the cri-
teria and the examination procedure of credit
institutions’ applications for the establishment of
new branches in Greece or abroad and for the
acquisition of “qualifying holdings” in the share
capital of financial corporations are codified and

amended.

21 February 2008

Credit institutions’ obligations to periodically
report supervisory data and other information to
the Bank of Greece and to determine the persons
having a “special relation” with them, which
results in the application of special supervisory

provisions to their transactions, are codified.
22 February 2008

Annex 4 of Bank of Greece Governor’s Act 2577/9
March 2006, specifying the basic principles and
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evaluation criteria for the organisational structure
of credit institutions’ Internal Audit Systems, in
relation to the prevention of money-laundering

and terrorist financing, is amended.

1 March 2008
The Greek branch of American Express Bank Ltd
changes name to “American Express Banking

Corporation”.

14 April 2008
The Greek branch of the France-based “BNP

Paribas Private Bank” commences operation.

2 May 2008

— The provisions of Bank of Greece Governor’s
Act 2501/31.10.2002 on credit institutions’ dis-
closure requirements to customers with respect
to the terms and conditions that govern their

transactions are clarified.

— The deadline for the implementation of
International Accounting Standards by credit co-

operatives is extended.

— “Alpha Bank SA” is authorised to establish 25

new branches in Albania.

15 May 2008
A former Act of the Monetary Policy Council on
the instruments and procedures for the imple-
mentation of the monetary policy by the Bank of

Greece is amended.
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Decisions of the Bank
of Greece
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Bank of Greece Governor’s Act 2597/37
October 2007 - Amendments to Bank of
Greece Governor’s Act 2577/2006 re:
“Framework of operational principles and
criteria for the evaluation of the organisation
and Internal Control Systems of credit and
financial institutions, and relevant powers of
their management bodies”

1. The new Act was issued upon authorisation of
Law 3606/2007 which implemented Directive
2004/39/EC on Markets in financial instru-
ments (MiFID) and empowered the Bank of
Greece to specify credit institutions’ obliga-
tions in terms of organisational requirements
and conflicts of interest, in line with the provi-
sions of Commission Directive 2006/73.

2. In greater detail, the new Act:

a) amends the provisions of Bank of Greece
Governor’s Act 2577/2006 on Internal
Control Systems, in respect of the outsourc-
ing by a credit institution of any banking,
investment or ancillary activity without dele-

gation of responsibility;

b) specifies credit institutions’ obligations in
relation to:

e conflicts of interest, potentially detrimental to a
client, which may arise in the course of provid-
ing investment services, including investment
research and advice, and corporate finance
business or in the course of personal transac-
tions carried out by a manager or employee of
the credit institution or any other person hav-
ing access to privileged information, etc.

Banks, at group level, should seek to adopt a
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comprehensive conflicts of interest policy,
designed to ensure the identification and man-
agement of such conflicts, as well as their dis-

closure to the clients concerned;

® rules enabling credit institutions to distinguish

client assets from their own assets; and

® rules on keeping records.

Bank of Greece Governor’s Act 2597/31 October
2007 has been prepared following consultation
with banks and in cooperation with the Hellenic
Capital Market Commission, taking into account
the related guidelines of the Committee of

European Securities Regulators (CESR).

In this context, the competent units of the Bank of
Greece are authorised to provide any instructions
necessary to ensure the consistent implementa-
tion of the new provisions by all credit institutions
and investment firms in the form of sociétés

anonymes.

Bank of Greece Governor’s Act 2598/2
November 2007 — Supervisory framework for

covered bonds issued by credit institutions

Act 2598/2 November 2007, issued upon authori-
sation of Article 91 of Law 3601/2007, lays down
requirements for the supervisory recognition of
asset-backed securities issued by credit institu-
tions or by special purpose entities as “covered

bonds”.
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Covered bonds provide additional safety to
investors, as they are backed by a fully separated
(ring-fenced) pool of assets fulfilling high credit
standards, including mortgage loans and govern-

ment bonds (“cover pool”).

In contrast to securitisation, the issuance of cov-
ered bonds does not imply a transfer of credit risk
and therefore does not affect the issuing credit

institution’s capital adequacy requirements.

In greater detail, Bank of Greece Governor’s Act
2598/2 November 2007 prescribes:

® minimum requirements in terms of the risk
management and internal control systems of
issuing credit institutions, as well as in terms of

capital adequacy;

o eligibility criteria for assets to be included in
the cover pool (loans secured by residential or
commercial real estate, government bonds,
etc.) and rules on valuation and collateral ade-

quacy checks; and

® reporting and disclosure requirements on issu-
ing credit institutions including their obligation
to publish all related data on their respective

financial statements and websites.

The foregoing provisions and the provisions of
Article 91 of Law 3601/2007 ensure harmonisa-
tion of Greek law with that of the rest of the EU,
where covered bonds are an increasingly wide-
spread instrument and offer domestic credit insti-
tutions, too, access to the issuance of covered
bonds, which is a longer-term and less costly

source of funding for banks.
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Decisions of the Bank of Greece

Bank of Greece Governor’s Act 2599/
2 November 2007 — Abolition of the maxi-
mum limit on credit extended by credit insti-
tutions and Athens Exchange (Athex) mem-
bers to their customers to finance stock mar-
ket transactions

This Act abolishes the maximum limit per cus-
tomer (J1.000.000) applicable to credit extended
by credit institutions and Athex members in

respect of stock market transactions.

The abolition was decided with the concurrent
Market

Commission, in view of the institutional changes

opinion of the Hellenic Capital
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introduced by Law 3601/2007 implementing the
Capital Adequacy Directive (Basel 1l) and Law
3606/2007 implementing the MiFID Directive.

This type of financing and the requirement for
borrowers to provide a collateral pool were intro-

duced by Law 2843/2000.

The provisions of Bank of Greece Governor’s Act
2474/2001 specifying the minimum loan-to-
collateral value ratio (currently set at 40% and
30% for the initial and maintenance margin

respectively) shall remain in force.
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Statistical section

Table I.1

Consumer price index

(Percentage changes over the corresponding period of the previous year)

General General index Sub-indices
index excluding fresh Food and
General excluding fruit/vegetables non-alcoholic | Fresh fruit
Period index food and fuel | and fuel Goods Services beverages and vegetables | Fuel
2004 ........ 28 82 83 ) 3.8 0.5 =11.9 25
2005 ........ 3.5 82 3l 3.4 BY/ 0.6 8.1 18.0
2006 ........ 32 235 2.7 3.4 3.0 S/ 3.3 10.9
2007 ........ 2.9 3.0 PRY 25 BE5) 3.2 5.6 13
2006 1 ....... 33 2.8 25 3.3 32 19 -5.8 19.6
5000000 B2 2.3 2.5 3.6 2.7 3.4 13 14.8
M cooooo 3.4 2.4 27 39 2.8 Boll 10.8 11.8
IV cocooo 2.9 2.8 3.0 2.7 81 4.6 9.4 -1.2
2007 1 ....... 2.7 33 B2 2.1 3.4 BAI 4.9 —4.9
In....... 2.6 BYI 29 19 3.6 2.0 29 -1.5
M ooo000 2.7 3.0 2.8 2.0 BY6 3.3 11.8 =3.1
[V 3.6 2.5 2.8 39 B2 4.5 87 15.8
2008 | ....... 4.3 2.3 29 5.0 8.3 6.1 7.1 24.0
2005 Jan. ..... 4.0 4.5 4.2 4.3 3.7 0.6 -8.9 10.3
Feb. .... BAI B2 3.0 2.8 3.6 -0.9 =112 16.4
March 28 28 2.7 2.4 3.6 -1.3 -13.1 18.4
April 3.4 BYI BY0 BYI 3.8 -0.1 -11.0 19.7
May 32 83 32 2.7 4.0 -0.4 =123 14.9
June 33 3.0 3.0 31 87 -0.5 -14.1 19.9
July ..... 39 B85 83 4.1 87 0.7 -7.9 20.0
AV 87 3.0 29 3.8 3.6 1.4 =37/ 20.8
Sept. .. .. 39 2.9 2.8 4.2 3.6 2.0 -0.7 24.0
Ol o000 3.8 B 3.0 3.8 BYY 2.7 2.1 171
Nov. .... 3.5 3.0 3.0 3.4 BY/ 2.6 12 125
Dec. .... 3.6 2.9 29 37 3%5 1.0 -8.9 22.1
2006 Jan. ..... 32 2.0 2.3 33 32 1.6 -6.3 24.9
Feb. 3.2 2.3 2.5 3.3 3.2 2.0 -4.5 19.2
March 33 2.6 29 33 3.3 2ol -6.7 71851l
April 33 2.3 2.6 3.6 28 3.8 B85 14.0
May BAI 2.1 2.4 3.6 2.6 29 -0.7 16.6
June B2 2.3 2.6 3.6 2.7 35 0.9 13.8
July ... 3.8 2.3 2.6 4.6 2.7 5.8 15.9 17.3
Aug. .... 3.5 2.4 2.7 3.9 PRY 4.7 25 14.4
Sept. . ... 2.9 2.5 27/ 3.0 2.8 4.7 9.4 4.0
Oct. .... 2.8 2.8 3.0 2.7 3.0 5.1 10.1 2.4
Nov. .... 28 2.8 3.0 2.8 B2 4.5 8.6 -0.6
(D)€ R 28 28 3.0 2.7 32 4.3 85 -0.6
2007 Jan. ..... 2.7 BSI Bl ) 33 4.4 11.4 —6.4
Feb. .... 2.7/ B85 3.3 2.0 3.4 288 -0.4 —4.7
March 2.6 32 BAI 2.1 3.4 2.7 4.2 -3.6
April 2.5 82 3.0 1.8 BE5) 1.7 -0.2 -2.6
May 2.6 31 28 19 3.6 2.0 28 =iloil
June 2.6 3.0 2.8 19 3.6 2.3 6.7 -0.7
July ... .. 2.5 B2 2.9 1.6 BY/4 2.7 9.0 -4.7
Aug. .... 2.5 31 29 1.7 3.6 33 13.0 -5.8
Sept. .. .. 2.9 2.8 2.7 2.6 3.4 3.9 13.3 1.6
(@) G B 2.5 2.7 3.0 8.3 39 4.8 8.7
Nov. .... BLO) 2.5 28 4.5 3.2 4.8 4.1 20.3
Dec. .... 3.9 2.5 3.0 4.3 3.3 4.8 2.0 18.6
2008 Jan. ..... 39 2.0 2.6 4.3 3.4 5.5 5.1 24.2
Feb. .... 4.4 2.4 3.0 5.3 3.3 6.6 9.6 24.4
March 4.4 2.5 8l 5.3 82 6.1 6.7 23.4
April 4.4 2.6 32 5.4 82 6.6 73 20.0

Source: Calculations based on National Statistical Service of Greece (NSSG) data (CPI 2005=100).
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Table 1.2
Industrial producer price index (PPI) for the domestic and the external market

(Percentage changes over the corresponding period of the previous year)

Domestic market External market
Consumer goods Energy

General General

Inter- Fuel (oil index index

General |mediate | Capital Non- refinery excl. General excl.

Period index goods goods Total Durables |durables | Total products)  |energy index energy
2004 ........ 3.5 3.2 4.5 6.0 2.0 6.2 4.0 4.3 4.7 5.0 1.8
2005 ........ 5.9 3.8 2.6 203 4.2 2.4 13.2 25.1 3.0 87 0.3
2006 ........ 6.9 7o 2.3 519 3.5 6.0 8.1 12.9 6.3 4.2 2.7
2007 ........ 3.3 6.6 B -0.7 4.2 -1.0 5.3 Bad) 2.4 1.8 1.9
2006 1 ....... 9.2 4.7 1.5 8.8 3.8 9.0 15.4 30.0 6.8 7.0 2.7
n....... 8.6 7.6 1.7 7.4 3.4 7.6 12.0 21.6 7.2 59 2.9
n...... 6.8 9.2 3.1 6.2 3.6 6.3 6.1 8.1 7.2 3.2 2.7
v ... 3.0 8.6 2.7 1.6 32 13 0.0 -3.6 4.3 0.8 2.3
2007 1 ....... 0.7 6.8 4.8 2.2 4.6 25 -1.4 -6.9 1.6 -0.8 1.6
n....... 1.9 6.2 6.3 -2.0 4.2 2.3 2.4 —1.1 1.6 0.9 2.0
nm ...... 2.6 6.1 4.8 -1.2 819 -1.4 4.0 3.1 2.0 1.3 1.8
| AV 8.0 7.0 4.6 2.4 4.1 2.3 16.7 27.9 4.4 5.9 2.4
2008 | ....... 10.6 10.2 3.5 4.4 2.6 4.5 20.1 32.3 6.7 7.2 2.9
2005 Jan. ..... 3.9 53 5.8 0.7 8.3 0.6 7.1 12.5 2.7 2.0 0.1
Feb. ....| 4.6 4.7 5.0 0.8 3.6 0.7 10.0 19.8 2.5 2.9 0.2
March 5.3 4.7 3.8 0.9 3.6 0.8 12.6 24.6 2.5 3.1 -0.
April 5.1 3.8 2.7 1.0 4.3 0.9 12.8 24.9 2.2 2.4 -0.9
May 3.7 3.4 2.3 1.3 4.6 1.1 7.8 13.2 2.1 1.2 -0.6
June 5.7 B! 1.7 1.8 4.7 1.7 14.3 28.0 2.4 2.3 -0.2
July ... 5.6 8.5 0.5 1.8 4.7 1.7 13.9 26.9 2.4 3.9 0.2
Aug. .... 6.0 3.2 1.4 2.1 4.7 2.0 14.9 28.3 2.5 4.4 0.5
Sept. ... 7-3 3.2 1.3 2.8 5.1 2.7 18.6 34.0 2.8 52 0.6
Oct. .... 7.0 29 2.1 4.9 4.4 4.9 14.5 24.3 4.0 4.4 0.8
Nov. .... 7.0 Bi5 23 Boll 3.6 B2 13.6 26.1 4.3 53 1.3
Dec. .... 9.1 4.1 2.5 7.1 3.6 7.2 17.9 36.9 5.7 6.5 1.9
2006 Jan. ..... 9.9 4.3 2.2 9.1 3.4 9.4 17.8 36.2 6.9 7.5 2.5
Feb. .... 9.5 5.0 1.4 8.7 3.8 8.9 16.2 32.0 6.8 7.2 2.7
March 8.3 4.9 0.8 8.5 4.1 8.7 12.3 22.7 6.6 6.4 3.0

April . 8.6 6.1 0.7 8.3 3.6 8.5 12.4 22.5 7.0 6.3 3.1
May . 93 78 1.9 7.4 3.2 7.6 14.0 25.9 7.3 6.2 2.8
June 8.0 8.9 2.6 6.5 3.4 6.6 9.7 16.7 7.2 5.2 2.7
July ... .. 8.3 9.0 3.2 6.6 3.4 6.8 10.6 18.2 7.3 4.3 2.4
Aug. . ... 7.7 93 3.2 6.5 89 6.7 8.2 10.9 7.4 4.2 3.0
Sept. ... 4.5 9.2 3.1 503 3.4 5.6 -0.3 -3.8 6.8 1.0 2.9
Oct. .... 3.0 9.7 2.8 2.6 3.4 23 2.1 -7.4 5.3 0.6 2.8
Nov. .... 3.4 8.4 2.6 1.6 32 13 1.3 -1.2 4.3 0.8 2.3
Dec. ....| 2.7 7.8 2.6 0.6 3.0 0.5 1.0 -1.9 3.4 0.9 1.7
2007 Jan. ..... 0.4 7.4 3.1 -2.0 4.7 -2.3 2.7 -9.4 1.8 -1.3 1.7
Feb. .... 0.6 6.6 5.1 -2.4 4.7 2.7 -1.4 -6.8 1.4 -0.6 1.5
March 1.1 6.6 6.2 -2.1 4.4 -2.4 -0.2 -4.6 1.7 -0.5 1.7

April 1.7 25) 7.1 2.4 4.2 -2.6 1.1 -3.6 1.9 0.7 2.1
May 1.9 6.1 6.4 -2.0 4.4 -2.3 2.6 -0.7 1.6 0.8 1.8
June 2.0 5.1 53 -1.6 4.1 -1.9 3.4 1.1 1.4 1.1 2.0

July ..., 1.7 5.7 4.9 -1.7 4.1 -2.0 2.2 -1.1 1.5 1.2 2.1
Aug. .... 1.7 6.2 4.6 -1.7 3.6 -2.0 1.8 -0.5 1.7 -0.2 1.4
S 0000 4.4 6.6 4.9 -0.1 3.9 -0.3 8.2 11.9 2.8 29 1.8
Oct. .... 6.4 7.2 4.8 1.3 4.3 1.1 12.5 20.8 3.8 4.6 23

Nov. .... 8.7 7.1 4.4 2.9 4.0 2.8 18.3 32.7 4.7 6.5 2.1
Dec. .... 9.0 6.8 4.5 3.1 4.0 3.1 19.3 30.2 4.7 6.6 2.7
2008 Jan. ..... 10.2 8.2 4.2 3.8 3.2 3.8 21.2 35.1 5.6 7.4 2.7
Feb. ....| 10.8 10.6 3.2 4.7 2.4 4.8 20.0 32.0 7.0 7.1 3.1
March ...| 109 11.9 3.0 4.6 2.3 4.7 19.1 30.1 7.4 7.0 289
April .. .. 9.8 9.8 3.2 4.6 2.4 4.7 17.2 27.8 6.6 6.3 2.4

Source: Calculations based on NSSG data.
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Table 13
Import price index in industry

(Percentage changes over the corresponding period of the previous year)

Import price index in industry
Consumer goods Energy*
Crude ol General
General Intermediate | Capital Non- and gas index excl.
Period index goods goods Total Durables durables Total pumping energy
2004 ........ Al 4.4 —0.1 0.6 —i.1 1.0 40.7 0.8
2005 ........ 8.8 2.7 -0.3 1.4 -0.8 1.9 51.2 57.1 1.2
2006 ........ 4.4 Do 0.6 2.0 0.4 2.3 10.5 10.8 2.8
2007 ........ 3.0 6.3 1.2 1.9 0.4 2.3 2.3 2.5 3.2
2006 1 ....... 7.7 2.5 0.7 2.3 0.5 2.7 33.1 35.0 1.8
[la000000 6.8 B 0.9 2.1 0.7 2.4 23.1 23.9 2.7
W cocooo 2o 7.0 0.6 1.8 0.4 2.1 13 0.9 Al
W cocaoo 0.7 8.2 0.3 1.7 0.0 2.1 -8.4 -8.8 3.4
2007 | ....... -0.4 8.5 0.7 1.4 0.0 1.7 -13.4 -14.0 3.5
Wooocooo 1.2 7.3 1.2 1.4 0.2 1.7 5.8 -6.2 33
nm...... 3.3 6.0 1.5 1.8 0.3 2.1 3.9 4.6 3.1
[N cacooo 7.8 3.4 1.7 BAI o1 3.5 27.2 28.7 2.7
2008 | ....... 8.5 2.7 1.6 3.7 1.3 4.2 31.8 32.8 2.7
2005 Jan. ..... 6.6 4.7 -0.6 0.4 -1.3 0.8 40.0 44.5 1.4
Feb. 9.0 4.3 =1 1.4 =11 1.9 5959 67.9 1.5
March 9.1 37 -0.6 1.2 -1.0 1.7 58.0 65.2 1.4
April . 8.4 2.8 -0.6 1.0 -1.2 13 53.8 60.2 1.1
May . 6.5 2.3 -0.6 1.1 -1.2 1.6 39.1 43.7 0.9
June .... 10.3 2.5 -0.3 13 —1.1 2.1 63.9 72.5 1.2
July ..., 10.3 22 -0.4 1.6 -1.0 2.2 60.8 68.4 1.1
Aug. .... 10.7 19 -0.3 1.7 -0.7 2.2 61.6 68.7 1.1
SEP A 8.5 2.1 -0.1 1.6 -0.5 2.0 44.8 49.0 1.2
(OGN 7.9 19 -0.1 1.6 -0.7 2.0 39.4 43.0 1.1
Nov. .... 9.1 2.1 0.3 1.8 -0.2 2.3 46.6 5)1E9 1.4
D& cooo 9.8 2.0 0.5 22 0.6 2.6 51.4 56.0 1.6
2006 Jan. ..... 8.8 2.0 0.3 2.8 0.5 3.3 422 45.1 1.7
[[ED cooo 7.4 2.6 0.8 2.0 0.5 2.3 31.6 881 1.8
March 6.8 3.0 0.9 2.0 0.4 2.3 26.6 28.1 2.0
April . 7.4 3.9 1 2.1 0.5 2.5 28.2 29.7 2.4
May . 8.1 53 0.9 2.1 0.8 2.4 30.3 31.7 2.7
June 5.0 6.2 0.8 2.1 0.7 2.4 12.3 12.1 3.0
July ... .. 3.8 6.6 0.7 1.9 0.8 B2 6.5 5.6 3.0
Aug. .... 23 73 0.7 1.8 0.5 2.1 -1.1 2.2 33
SEYE co00 2.1 7.1 0.4 1.7 0.0 2.1 —1.2 -0.6 Bl
(OGN 1.2 7.9 0.2 1.8 0.0 22 -5.9 -5.7 33
Nov. .... 0.6 8.3 0.3 1.6 -0.1 2.0 -8.8 -9.3 3.4
DEE cooo 0.2 8.4 0.3 1.6 -0.1 2.0 -10.6 -11.3 3.4
2007 Jan. ..... -1.0 8.9 0.5 1.3 0.0 1.6 -16.3 -16.8 3.6
Feb. .. -0.4 8.3 0.6 o3 0.0 13 -13.2 -13.9 3.4
March . . 0.3 8.3 1.0 1.5 0.1 1.8 =107 =113 3.6
April 0.8 8.0 0.8 1.3 0.1 1.6 -7.6 -8.1 3.4
May 1.3 7.3 1.2 13 0.2 1.8 —5.6 -6.0 3.4
June 13 6.8 1.4 1.4 0.3 1.7 -4.2 -4.5 33
July ... .. 2.6 6.8 1.4 1.4 0.0 1.7 0.6 1.0 33
Aug. .... 2.6 5.8 1.4 1.6 0.1 1.9 1.4 2.3 3.0
SEMo 0000 4.7 5.4 13 2.4 0.6 2.8 10.3 10.9 B2
(OGN 6.4 4.2 1.6 2.7 1.1 3.0 19.9 21.3 2.8
Nov. .... 8.6 RO 1.7 3.3 1.1 3.7 IS 32.7 2.6
DEE cooo 8.4 3.0 1.8 3.4 1.2 3.8 30.7 32.3 2.7/
2008 Jan. ..... 8.9 2.5 1.8 BEb) 1.0 4.0 5.3 36.6 2.6
Feb. .. 8.7 2.8 1.7 4.0 1.3 4.6 BiE9 33.0 2.8
March . 7.9 2.8 1.3 3.5 1.5 39 28.5 29.2 2.6

*  “Energy” data for 2004 are not comparable with those for 2003 because of changes in the relevant index coverage, which prior to 2004 did not include “carbon and lig-
"o

nite mining”, “crude oil and gas pumping” and “electricity”.
Source: Calculations based on NSSG data.
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Table 1.4

Industrial production index (2000=100)

(Percentage changes over the corresponding period of the previous year)

Industry
Main industrial groupings
Electricity - Consumer
General Manufac- | Mining - gas - water Intermedi- | Capital Consumer | non-
Period index turing quarrying | supply Energy ate goods | goods durables | durables
2004 ........ 1.2 1.2 0.3 1.4 0.3 1.0 -0.5 1.8 2.7
2005 ........ S089 -0.8 -6.2 0.6 0.6 =ilo7/ =58 11.4 -0.9
2006 ........ 0.5 0.8 S22 0.1 1.3 0.7 13 2.0 =il40
2007 ........ 27 1.8 -0.9 4.7 3.7 0.2 2.4 1.2 4.1
2006 1 ....... 0.9 0.9 -0.5 1.5 3.6 1.1 -6.2 2.0 -0.2
n.o...... 0.4 1.1 -4.0 -0.9 3.1 0.0 4.0 -4.6 -2.3
M cocono 0.0 0.2 1.1 -1.0 -0.6 2.7 0.2 6.3 -2.4
W coco000 0.6 1.0 -5.2 1.0 -0.6 -0.7 6.2 5.0 1.4
2007 1 ....... 3.5 4.0 73 0.2 -0.9 6.7 12 4.9 5.4
Mooooooo 0.7 0.2 -4.8 5.4 3.8 2.1 -6.1 4.6 2.7
M cooo00o 2.4 1.7 -3.3 7.1 B =19 3.4 =33 5.8
| VAR 2.2 5 -1.6 6.1 6.8 -1.5 -1.0 -0.8 243
2008 1 ....... 2.7 2.4 —12.3 =1.0 -1.4 —7.3 2.7 -4.9 1.6
2005 April .... -3.2 -3.7 -14.1 39 o/ =143 =B 23,71 =15
May Al -3.0 8.1 5.0 3.4 -5.0 2.7 2.1 —4.1
June 2.4 -3.1 -8.5 2.8 1.6 -3.8 -18.7 =23 0.6
July ... .. =5.1 -6.4 -9.3 2.0 1.2 -7.7 -15.0 -7.0 -5.4
Aug. .... 3.5 4.1 4.1 1.5 19 57 =11.2 18.7 5.8
Sept. ... 0.5 1.2 3.2 —3.2 1.0 —1.2 -3.6 14.7 2.2
Oct. .... 3.7 585 145 =3l 10.8 0.0 =3 18.8 1.7
Nov. .... 1.4 2.0 -2.0 0.1 87 0.8 1.4 30.3 =20
DEC cooo =l -0.6 -3.0 -2.6 -0.9 =143 -0.9 16.0 S 220
2006 Jan. ..... 1.4 1.4 -3.9 2.7 1.0 1.8 -8.6 2.3 4.0
Feb. .... -1.8 -3.2 -1.6 4.4 6.0 -1.7 -12.4 -4.9 -6.3
March 3.3 4.7 3.7 -2.8 39 3.2 2.3 8.8 2.5
April -3.4 —1.7 —12.6 —7.7 4.6 -6.6 11.4 —12.8 —10.3
May 1.9 1.0 4.8 4.6 2.3 3.8 -7.0 =3 2ol
June 27 3.9 -4.6 0.3 2.6 285 9.0 0.9 1.4
July ... .. 1.3 3.2 8.7 7.8 =21l 6.5 -0.9 7.8 -0.2
Aug. .... 2.3 1.7 2.1 5.6 2.4 2.7 11.5 20.7 -0.4
Sept. .... -3.2 -3.9 -3.2 -0.3 2.1 -1.0 -4.7 -2.8 -6.4
O cooo 1.9 3.1 -11.0 19 1.7 -0.2 12.8 Of5) 1.0
Nov. .... 2.5 —3.3 2.0 -0.2 3.1 —3.7 2.8 1.4 -0.6
Dec. .... 2.6 3.4 =585 1.5 S0 2l 8.9 4.2 4.1
2007 Jan. ..... 5.3 6.4 11.4 0.1 2.4 59 15.4 0.5 6.4
Feb. .... 3.5 4.1 6.8 0.2 -0.9 7.8 2.4 2.1 5.6
March 1.8 2.0 4.2 0.4 —4.2 6.5 -4.3 10.1 4.3
April 0.6 -1.2 6.8 7.4 4.9 -0.5 =19.1 0.7 4.0
May 0.6 1.6 -13.8 1.4 1.1 -4.0 7.0 7.6 BAI
June 1.0 0.1 =5.0 7.4 5.4 —1.5 =5.5 B2 1.1
July ... 3.9 1.8 S 17.1 77 -4.1 -5.0 0.3 11.7
Aug. .... 0.5 1.1 -4.5 0.2 2.2 2.2 -3.4 -20.8 2.8
SEIG 0000 285 2.1 2.8 4.2 53 0.4 =17 4.9 3.0
(OGN 0.3 -0.7 -2.3 5.7 2.2 -0.1 -2.7 -1.0 =0.3
Nov. .... 4.7 B2 -4.4 5.1 9.6 2.8 3.6 1.4 2.1
DEC cooo 1.6 0.1 2.7 7.4 8.7 -7.8 -3.2 2.7 6.1
2008 Jan. ..... 1.5 1.4 -4.9 3.5 0.2 -2.0 4.5 7.4 6.0
Feb. .... -3.7 -4.5 -9.8 1.4 1.5 S NS -6.8 -1.6 -1.6
March* -5.4 -3.5 -21.8 -8.4 -6.2 L5 —4.3 -14.5 0.8

* Provisional data.
Source: NSSG.
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Table L5

Retail sales volume (retail trade turnover at constant prices)

(Percentage changes over the corresponding period of the previous year)

Sub-indices
Furniture-electrical | Books-

General Food-beverages- Clothing and appliances-house- stationery-
Period index tobacco footwear hold equipment other items
2004 ........ 4.5 7.1 1.4 39 4.7
2005 ........ 3.0 5.6 1.3 0.6 -1.1
2006 ........ 8.0 9.0 0.8 17.7 87
2007 ........ 2.3 0.9 1.1 6.7 6.7
2006 | ....... 4.1 8.7 -5.6 2.2 9.0
n....... 9.0 11.6 0.8 18.4 -1.5
m...... 11.0 11.8 -2.3 25.4 1.4

[V cocooc 7.7 4.4 8.1 287 6.7

2007 | ....... 43 -0.8 9.5 18.6 12.4
5600000 2.0 1.9 -1.3 6.7 1.6
m...... 2.1 0.8 3.3 1.4 B

IV 000000 1.0 1.5 4.4 3.0 9.4

2008 | ....... 0.1 0.8 -5.2 -2.1 3.0
2005 April .. .. 3.6 2.9 0.5 5.0 -4.6
May 4.9 5.1 BY% 9.1 BB

June 4.0 4.7 0.4 4.6 0.2

July ..... 4.1 9.3 -2.8 0.5 -1.3

Aug. ... 3.8 9.3 -0.2 1.9 2.6

Sept. .. .. 2.1 3.6 1.4 2.4 0.3

Oct. .... 2.4 2.9 6.1 13 —1.5

Nov. .... 1.6 3.5 0.9 1.6 -2.0

(D)€ 1.5 2.8 BY/ -0.1 4.4

2006 Jan. ..... 0.3 4.0 0.4 -8.1 4.0
Feb. .... 5.9 14.3 -9.6 0.0 8.6
March 6.0 8.0 -5.8 14.0 14.3

April 9.9 13.3 11.2 11.8 7.2

May 7.0 10.3 -5.9 14.4 -7.7

June 10.1 11.0 -4.6 29.0 -4.0

July ..... 10.7 10.3 4.8 27.6 -0.3

Aug. .... 10.5 12.0 -4.1 21.9 0.6

Sept. .. .. 11.9 13.1 2.1 26.4 B

(O G 5.1 3.9 5.1 14.6 -5.8

Nov. .... 6.9 1.2 7.8 27.9 1.5

DEG cooo 10.6 7.3 10.5 28.1 19.9

2007 Jan. ..... 6.0 -0.5 15.2 28.3 8.4
Feb. .... 3.9 -0.4 2.1 18.9 17.3
March 3.3 -1.5 14.0 11.3 11.4

April -1.5 -1.3 -9.9 9.3 -5.4

May 3.2 2.2 3.9 8.0 8.3

June 4.5 5.0 B2 3.4 8.3

July ... 2.2 -0.7 3.6 5.8 503

Aug. .... 3.8 1.5 8.4 2.0 6.1

Sept. .... 0.4 1.7 -1.4 -3.6 0.3

Qg o000 1.3 -0.7 4.2 10.1 2.3

Nov. .... 18 3.6 -3.3 0.3 11,3

DEE: cooo 0.0 1.5 -5.4 -0.1 12.4

2008 Jan. ..... 3.8 0.7 8.7 5.8 8.0
Feb. .... 4.1 -3.0 -12.0 -4.1 2.8
March* 0.5 4.8 -12.0 -6.7 =Tl

* Provisional data
Source: NSSG.
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Table L6
Gross value added at constant prices and gross domestic product at market prices

(Previous year’s constant prices)

Annual percentage changes
2002 2003 2004 2005 2006 2007
Primary sector (Agriculture) -5.6 =52 6.8 =25 -5.6 —4.6
Secondary sector 2.2 7.6 -0.9 4.3 10.6 0.4
Mining and quarrying 26.1 -7.6 Sl -8.1 -5.4 =39
Manufacturing 2.7 5.4 -4.5 10.6 4.0 =19
Electricity, natural gas and water supply 1.6 8.6 4.5 1.1 6.6 s
Construction -0.1 12.2 2.8 =31l 28.2 39
Tertiary sector B2 4.9 5.3 87 1.7 B2
Wholesale and retail trade: repair of motor vehicles
and household goods 3.2 8.8 0.7 3.3 2.6 3.1
Hotels and restaurants 7.1 -5.6 -0.5 2.4 1.2 1.0
Transport, logistics and communication 2.8 12.3 22.4 4.7 -1.9 14.4
Intermediary financial institutions 5.4 12.0 11.7 16.2 10.7 11.9
Real estate management, renting and business activities 3.3 2.3 2.1 2.4 0.3 5.5
Public administration and national defence, mandatory
social security 4.7 2.1 10.9 0.3 1.1 2.6
Education 13.0 12.7 1.4 2.4 2.6 6.1
Health and social care 35 5.9 -5.3 16.8 5.8 4.6
Other social welfare services 14.4 6.3 12.0 5.1 -1.7 1.0
Private households employing house assistants 6.4 8.7 7.8 2.2 5.3 6.0
Gross value added at basic prices 3.9 4.9 4.0 3.5 3.3 3.7
Private consumption 4.2 5.0 4.7 4.2 4.2 32
Public consumption 7.3 -1.0 3.0 1.2 0.3 7.4
Gross fixed capital formation by type of investment: 10.7 15.4 6.0 0.7 14.8 4.4
Residential 3.8 11.0 3.7 -1.1 21.5 -6.8
Other construction 3.4 11.0 3.6 -0.9 21.7 11.4
In equipment 22.0 229 8.0 1.7 6.5 7.7
Other 20.3 10.3 15.1 9.7 12.2 588
Stocks and statistical discrepancy (% of GDP) -0.5 0.0 0.2 0.2 -0.4 0.2
Domestic final demand 5.0 6.6 5.0 3.0 5.4 4.6
Exports of goods and services -7.7 2.5 12.6 2.7 5.1 B9
Goods -7.8 7.8 0.5 7D 12.4 1.6
Services -7.6 -1.6 22.8 -0.6 -0.2 9.4
Final demand 2.9 59 6.1 2.9 5.4 4.8
Imports of goods and services -0.2 8.7 10.7 0.5 8.7 7.0
Goods 4.2 13.2 10.8 1.0 8.7 6.2
Services -15.4 -10.7 10.4 2.3 8.4 11.0
GDP at market prices 3.9 5.0 4.6 3.8 4.2 4.0

Source: NSSG/National Accounts and Ministry of Economy and Finance, March-April 2008.
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Table II1
Balance of payments

(Million euro)

January -March March
2006 2007 2008* 2006 2007 2008*

I CURRENT ACCOUNT BALANCE (IA+1.B+1.C+1.D) -8,087.4 | -9,021.5 | -8,354.8 | -3,310.7 -3,092.0 | -3,515.4
1A TRADE BALANCE (I.A.1- I.A.2) -9,139.0 -9,469.4 | -10,380.8 | -3,740.0 -3,418.1 | -3,427.6
Oil -2,539.6 -2,162.5 -2,689.9 | -1,046.2 -716.3 -961.1
Non-oil -6,599.4 -7.306.9 | -7,690.9 | —2,693.8 -2,701.8 | —2,466.5
Ships -572.4 -1,217.9 —885.8 —234.9 -593.1 -390.1
Trade balance excluding oil and ships -6,027.0 -6,089.0 -6,805.1 -2,458.9 -2,108.7 -2,076.4
I.LA .1 Exports of goods 3,652.3 3,796.9 4,666.7 1,350.6 1,296.9 1,391.0
Ol 634.1 554.0 1,089.6 224.2 186.7 286.7
Ships (receipts) 284.8 396.1 465.6 118.8 85.3 169.2
Other 2,733.4 2,846.8 3,111.5 1,007.6 1,024.9 935.1
LA .2 Im,loorts of goods 12,791.4 13,266.2 15,047.5 5,090.6 4,715.0 4,818.6
Oi 3,173.7 2,716.5 37795 1,270.4 903.0 1,247.8
Ships (payments) 857.2 1,614.0 1,351.4 353.7 678.4 559.3
Other 8,760.5 8,935.7 9,916.6 3,466.5 3,133.6 3,011.5
I.B SERVICES BAIANCE (1.B.1-1.B.2) 1,554.8 1,589.3 2,339.0 617.3 613.3 659.7
1.B.1  Receipts 4,677.9 4,891.2 6,160.2 1,719.6 1,771.0 1,865.8
Travel 519.4 544.0 575.0 212.0 238.7 225.0
Transport 3,548.0 3,659.4 4,829.3 1,275.8 1,308.1 1,417.1
Other 610.5 687.8 755.9 231.8 224.2 223.8
1.B2  Payments 3,123.0 3,301.9 3,821.3 1,102.3 1,157.7 1,206.1
Travel 526.5 520.6 592.0 156.9 158.3 182.0
Transport 1,697.3 1,772.1 2,139.1 601.1 625.0 710.7
Other 899.3 1,009.2 1,090.2 344.3 374.4 313.4
I.C  INCOME BAILANCE (1.C.1-1.C.2) -1,382.0 -1,520.7 -1,778.4 -551.9 -521.3 -686.7
1.C.1  Receipts 764.7 1,132.0 1,273.9 284.5 427.6 477.3
Wages, salaries 70.3 82.7 91.1 27.7 34.6 25.1
Interest, dividends, profits 694.4 1,049.3 1,182.8 256.8 393.0 452.3
1.C.2 Payments 2,146.7 2/652.7 3/052.3 836.4 948.9 1,164.1
Wages, salaries 65.7 82.0 82.3 22.5 31.4 26.4
Interest, dividends, profits 2,080.9 2,570.7 2,969.9 813.9 917.5 1,137.6
I.D. CURRENT TRANSFERS BALANCE (1.D.1-1.D.2) 878.8 379.3 1,465.4 363.9 234.1 -60.8
1.D.1 Receipts 1,921.8 1,724.3 2,587.0 573.8 456.9 196.8
General government (mainly EU transfers) 1,351.6 1,218.2 2,057.6 374.9 279.2 39.7
Other (emigrants’ remittances, etc.) 570.2 506.1 529.4 198.9 177.7 157.1
1.D.2 Payments 1,043.0 1,345.0 1,121.7 209.9 222.9 257.6
General government (mainly to the EU) 853.3 1,086.9 819.7 150.8 144.0 180.6
Other 189.7 258.1 302.0 59.1 78.9 77.0
11 CAPITAL TRANSFERS BALANCE (II.1-11.2) 737.8 1,917.2 1,561.6 629.4 1,076.2 220.4
1.1 Receipts 805.7 1,992.2 1,655.2 652.1 1,102.2 245.2
General government (EU transfers) 758.3 1,937.4 1,402.2 636.1 1,080.9 214.0
Other 47.5 54.8 253.0 16.0 21.2 31.1
1.2 Payments 68.0 74.9 93.6 22.6 26.0 24.8
General government (mainly to the EU) 7.0 6.8 7.3 2.3 2.0 1.8
Other 60.9 68.1 86.3 20.3 24.0 229

Il CURRENT ACCOUNT AND CAPITAL TRANSFERS
BALANCE (I+11) -7,349.6 -7,104.3 -6,793.1 -2,681.2 -2,015.8 -3,295.0
IV FINANCIAL ACCOUNT BAIANCE (IV.A +IV.B+IV.C+IV.D)|  7,526.4 6,882.8 6,254.2 | 3,120.0 2,422.0 3,069.9
IV.A DIRECT INVESTMENT' 422.9 -2,051.8 -339.5 59.0 -150.9 -144.8
By residents abroad -143.4 -2,223.4 -395.4 -78.6 -345.8 -110.1
By non-residents in Greece 566.2 171.6 5519 137.6 194.8 -34.6
IV.B PORTFOLIO INVESTMENT' 1,009.0 11,051.9 6,954.7 1,672.2 4,443.9 -4,362.1
Assets -4,930.5 -3,638.7 —4,230.7 -1,420.7 -876.4 389.9
Liabilities 5,939.6 14,690.6 11,185.4 3,092.9 5,820.3 -4,752.0
IV.C OTHER INVESTMENT' 6,336.5 -2,049.3 -544.0 1,683.8 -1,765.0 7,651.7
Assets —2,241.2 -9,709.3 —4,653.3 1,203.4 -2,310.9 —262.7
Liabilities 8,577.7 7,660.0 4,109.3 480.4 545.9 7,914.4
(General government loans) -117.7 -1,177.4 -39.4 41.0 -258.6 -6.3
IV.D CHANGE IN RESERVE ASSETS* -242.0 -68.0 183.0 -295.0 -106.0 -75.0
V  ERRORS AND OMISSIONS -176.7 221.4 538.9 -438.7 -406.1 225.1
RESERVE ASSETS? 2,187.0 2,237.0 2,386.0

=

(+) net inflow, (-) net outflow.

(+) decrease, (-) increase.

Reserve assets, as defined by the European Central Bank, comprise monetary gold, the reserve position in the IMF, special drawing rights and Bank of Greece claims in
foreign currency on non-euro area residents. Excluded are euro-denominated claims on non-euro area residents, claims in foreign currency and in euro on euro area res-
idents and the Bank of Greece share in the capital and reserves of the ECB.

* Provisional data.

Source: Bank of Greece.
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Table 1.2
Revised nominal exchange rate of the euro, weighted on the basis of Greece’s external trade*

(Period averages)

Percentage changes over:'

Index Previous Previous
Period (1999 Q1=100) period year

2003 ... 98.9
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2005 ................. 99.6
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* The nominal effective exchange rate (NEER) is the value of a representative basket of foreign currencies, each of which is weighted on the basis of its importance in
the country’s external trade. Up to end-2000, the NEER of the drachma was calculated by weighting the individual bilateral exchange rates of the drachma against the
other currencies, as these rates evolved in the foreign exchange market. Since 1 January 2001, when Greece adopted the euro, the revised NEER index comprises
Greece’s 28 major trading partners (including the other euro area countries, excluding Malta ) and the weights are calculated on the basis of imports and exports of
manufacturing goods (categories 5-8 of the Standardised International Trade Classification — SITC 5-8) during the period 1999-2001, also taking account of competi-
tion in third countries. This index should not be confused with the effective exchange rate of the euro, calculated by the ECB on the basis of the external trade of the
euro area as a whole.

1 Positive values indicate an appreciation of the euro, negative ones a depreciation.

Source: Bank of Greece.
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Statistical section

Table 1.3
Bilateral exchange rates of the euro*

(Units of national currency per euro, period averages)

US dollar

Percentage
change over:

Japanese yen

Danish krone

Percentage
change over:

Percentage
change over:

Pound sterling

Percentage
change over:

Previous | Previous Previous | Previous Previous | Previous Previous | Previous
Period period year period year period year period year
2003 ...... 1.1312 19.6 19.6 130.97 | 10.9 10.9 7.4307 0.002 0.002 | 0.69199 10.0 10.0
2004 ...... 1.2439 10.0 10.0 134.44 2.7 2.7 7.4399 0.1 0.1 0.67866 -1.9 -1.9
2005 ...... 1.2441 0.02 0.02 | 136.85 1.8 1.8 7.4518 0.2 0.2 0.68380 0.8 0.8
2006 ...... 1.2556 0.9 0.9 146.02 6.7 6.7 7.4591 0.1 0.1 0.68173 -0.3 -0.3
2007 ...... 1.3705 9.1 9.1 161.25 | 10.4 10.4 7.4506 | -0.1 -0.1 0.68434 0.4 0.4
2006 I...... 1.2023 1.2 -8.3 140.51 0.8 2.6 7.4621 0.05 0.3 0.68625 0.9 1.1
n..... 1.2582 4.7 -0.1 143.81 2.3 6.2 7.4581 -0.1 0.2 0.68778 0.2 1.4
n..... 1.2743 1.3 4.5 148.09 3.0 9.2 7.4604 0.03 0.02 | 0.67977 -1.2 -0.5
v . 1.2887 1.1 8.4 151.72 2.5 8.8 7.4557 -0.1 -0.04 | 0.67314 -1.0 -1.0
2007 I...... 1.3106 1.7 9.0 156.43 3.1 11.3 7.4524 | -0.04 -0.1 0.67062 -0.4 -2.3
n..... 1.3481 2.9 7.1 162.89 4.1 13.3 7.4500 | -0.03 -0.1 0.67880 1.2 -1.3
n..... 1.3738 1.9 7.8 161.90 | -0.6 9.3 7.4446 | -0.1 -0.2 0.68001 0.2 0.03
v . 1.4486 5.4 12.4 163.83 1.2 8.0 7.4557 0.1 0.0 0.70782 4.1 5.2
2008 I...... 1.4976 3.4 14.3 157.80 | -3.7 0.9 7.4534 0.03 0.01 | 0.75698 6.9 129
2006 Jan. ...| 1.2103 2.1 -7.7 139.82 | -0.5 3.1 7.4613 0.1 0.3 0.68598 1.0 -1.8
Feb. ... [ 1.1938 -1.4 -8.3 140.77 0.7 3.1 7.4641 0.04 0.3 0.68297 -0.4 -1.0
March .| 1.2020 0.7 -8.9 140.96 0.1 13 7.4612 | -0.04 0.2 0.68935 0.9 -0.4
April .. | 1.2271 2.1 -5.2 143.59 1.9 3.4 7.4618 0.01 0.2 0.69463 0.8 1.7
May ... | 1.2770 4.1 0.6 142.70 -0.6 5.4 7.4565 -0.07 0.2 0.68330 -1.6 -0.1
June ... | 1.2650 -0.9 4.0 145.11 1.7 9.8 7.4566 0.001 0.2 0.68666 0.5 2.6
July ... | 1.2684 0.3 5.4 146.70 1.1 8.9 7.4602 0.05 0.02 | 0.68782 0.2 0.04
Aug. ... | 1.2811 1.0 4.2 148.53 1.3 9.2 7.4609 0.01 0.02 | 0.67669 -1.6 -1.3
Sept. ..| 1.2727 -0.7 3.8 148.99 0.3 9.5 7.4601 -0.01 0.02 [0.67511 -0.2 -0.4
Oct....| 1.2611 -0.9 5.0 149.65 0.4 8.4 7.4555 | -0.06 -0.1 0.67254 -0.4 -1.3
Nov. ..| 1.2881 2.1 9.3 151.11 1.0 8.2 7.4564 0.012 -0.04 | 0.67397 0.2 -0.8
Dec. 1.3213 2.6 11.4 154.82 2.5 10.1 7.4549 | -0.02 0.01 |0.67286 -0.2 -0.9
2007 Jan. ...| 1.2999 -1.6 7.4 156.56 1.1 12.0 7.4539 | -0.01 -0.1 0.66341 -1.4 -3.3
Feb. ... | 1.3074 0.6 9.5 157.60 0.7 12.0 7.4541 0.003 0.1 0.66800 0.7 2.2
March .| 1.3242 1.3 10.2 155.24 | -1.5 10.1 7.4494 | -0.06 -0.2 0.68021 1.8 -1.3
April .. | 1.3516 2.1 10.1 160.68 3.5 11.9 7.4530 0.05 -0.1 0.67934 -0.1 2.2
May ... | 1.3511 -0.04 5.8 163.22 1.6 14.4 7.4519 -0.01 -0.1 0.68136 0.3 -0.3
June ... | 1.3419 -0.7 6.1 164.55 0.8 13.4 7.4452 | -0.09 -0.2 0.67562 -0.8 -1.6
July ... | 1.3716 2.2 8.1 166.76 1.3 13.7 7.4410 | -0.06 -0.3 0.67440 -0.2 -1.95
Aug. ... | 1.3622 -0.7 6.3 159.05 | -4.6 7.1 7.4429 0.03 -0.2 0.67766 0.5 0.1
Sept. ..| 1.3896 2.0 9.2 159.82 0.5 7.3 7.4506 0.1 0.1 0.68887 1.7 2.0
Oct. ... | 1.4227 2.4 12.8 164.95 3.2 10.2 7.4534 0.04 -0.03 | 0.69614 1.1 33
Nov. .. | 1.4684 3.2 14.0 162.89 -1.2 7.8 7.4543 0.01 -0.03 | 0.70896 1.8 5.2
Dec. 1.4570 -0.8 10.3 163.55 0.4 5.6 7.4599 0.1 0.1 0.72064 1.6 7.1
2008 Jan. ...| 1.4718 1.0 13.2 158.68 | -3.0 1.4 7.4505 | -0.1 -0.05 | 0.74725 3.7 12.6
Feb. ... | 1.4748 0.2 12.8 157.97 | -0.4 0.2 7.4540 0.05 —0.001 | 0.75094 0.5 12.4
March .| 1.5527 5% 17.3 156.59 | -0.9 0.9 7.4561 0.03 0.1 0.77494 3.2 13.9
April 1.5751 1.4 16.5 161.56 3.2 0.5 7.4603 0.1 0.1 0.79487 2.6 17.0
* Positive values indicate an appreciation of the euro, negative ones a depreciation.
Sources: Bank of Greece and European Central Bank (ECB).
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Table 1.3 (continued)
Bilateral exchange rates of the euro*

(Units of national currency per euro, period averages)

Swedish krona Swiss franc Norwegian krone Australian dollar Canadian dollar
Percentage Percentage Percentage Percentage Percentage
change over: change over: change over: change over: change over:
Pre- Pre- Pre- Pre- Pre- Pre- Pre- Pre- Pre- Pre-
vious | vious vious | vious vious | vious vious | vious vious | vious
Period period | year period | year period | year period | year period | year
2003 ...... 9.12 |-0.4 |-0.4 1.521 37 BY/ 8.00 6.6 6.6 | 1.738 0.02| 0.02| 1.582 6.6 6.6
2004 ...... O812 0.001| 0.001| 1.544 1.5 1.5 8.37 4.6 46 | 1.690 | 2.7 | =2.7 | 1.617 2.2 2.2
2005 ...... 9.28 1.7 1.7 1.548 0.3 0.3 8.01 -43 | 43 | 1632 -3.5 | -3.5 | 1.509 | -6.7 | -6.7
2006 ...... 9.25 [-03 |-0.3 1573 1.6 1.6 8.05 0.5 0.5 | 1.667 2.1 2.1 1424 -56 | -5.6
2007 ...... OMI5 0.0 0.0 1.643 4.4 4.4 8.02 | 04 | -0.4 [1635| -1.9 | -1.9 | 1.468 BAI 3.1
2006 1...... O35 || =i.3 3.1 1.559 0.8 0.7 8.02 1.8 | 2.6 | 1.627 1.8 | -3.6 | 1.389| -0.4 [-13.6
Mocooo 9.30 | -0.6 1.0 1.563 0.3 13 7.83 | 2.4 | 2.7 | 1.684 35 2.7 | 1.411 1.5 | =10.0
Hn..... 923 [-0.7 |-14 1.577 0.9 1.5 8.06 29 2.3 [ 1.683 | -0.04| 4.8 | 1.428 1.2 -2.6
IV ....[9.14 |-1.0 |-3.6 F588 1.0 29 8.27 2.6 5.0 | 1.674 | 0.5 4.7 | 1.467 2.7 BA
2007 1...... 9.19 0.6 |-1.7 1.616 13 BY/ 8.17 | -1.2 1.8 | 1.667 | -0.4 2.4 | 1.536 4.7 10.5
M ocooo 9.26 0.7 |-0.4 1.648 2.0 5.4 8.11 -0.8 3.5 | 1.621 | 2.7 | -3.7 | 1.479 | 3.7 4.8
Mooooo 9.26 0.1 0.4 1.647 [ -0.03| 4.5 7SR || B || =il || 1623 0.1 -3.6 | 1.437 | 2.8 0.6
IV ....[929 0.3 1.7 1.660 0.7 4.2 788 | -0.5 | 4.8 | 1.628 03 | 2.8 | 1.420| -1.2 -3.2
2008 I...... 9.40 1.2 2.3 1.601 [ -3.5 | -0.9 7.96 1.0 | 2.6 | 1.653 1.6 | -0.8 | 1.502 58 | 2.2
2006 Jan. ...| 931 |[-1.3 PA9 1.549 0.1 0.2 8.04 0.8 | -2.1 1.615 1.1 -5.8 [ 1.402 1.8 | -12.7
Feb. ... | 9.34 0.3 2.8 1.558 0.6 0.5 8.06 0.3 | 3.1 1.610 | -0.3 | -3.4 | 1.372| 2.2 [-149
March .| 9.40 0.6 3.4 1.569 0.7 13 798 | -1.0 | 2.6 | 1.654 2.7 | -1.6 | 1.392 1.4 [ -13.4
April ..| 9.33 |-0.7 1.8 1.575 0.4 1.8 7.84 | -1.7 | -4.1 1.666 0.7 | -0.5 | 1.405 1.0 [ -12.1
May ...| 933 |-0.04 | 1.5 1.556 | -1.2 0.7 780 | -0.5 | -3.5 | 1.671 0.3 0.9 | 1.417 0.9 |-11.1
June...| 9.23 |-1.0 -0.3 1.560 0.2 1.4 7.86 0.7 -0.5 | 1.710 263 7.7 | 1.409 | -0.6 -6.8
July ... 922 |-02 |-=22 1.569 0.5 0.7 7.94 1.1 0.2 | 1.687 | -1.4 5.4 | 1.430 13 -2.9
Aug....| 9.21 |[-0.1 -1.4 1.578 0.6 1.6 7.99 0.7 1.0 | 1.679 | 0.5 4.0 | 1.434 0.2 —3.2
Sept. ..| 9.27 0.6 |-0.7 1.584 0.4 27 8.26 33 5.7 | 1.684 0.3 52 | 1.420 | -0.9 =ilo7
Oct....| 9.25 | -0.1 -1.8 1.590 0.4 2.6 8.40 17 72 | 1.673 | -0.6 5.0 | 1.424 0.2 0.6
Nov. ..[9.10 |-1.6 |-4.8 1.592 0.2 Al 824 | -1.8 53 | 1.668 | 0.3 4.1 1.463 2.8 5.0
Dec. ..[ 9.04 |-0.7 —4.2 1.597 0.3 3.2 8.16 | 1.1 2.3 | 1.681 0.8 5.2 1.521 3.9 10.4
2007 Jan. ...| 9.08 0.5"  [I=2.5 1.615 1.2 4.3 8.28 1.5 3.0 | 1.660 | -1.3 2.8 | 1.528 0.5 9.0
Feb. ... | 9.19 12 [-1.6 1.621 0.4 4.1 8.09 | 2.3 0.4 | 1.671 0.6 3.8 | 1.531 0.2 11.6
March .| 9.30 1.2 [-1.1 1.612 [ -0.5 2.8 8.13 0.6 20 [ 1.670 | -0.02| 1.0 | 1.547 1.1 11.2
April ..| 924 |-0.7 [-1.0 1.637 1.6 4.0 8.12 | 0.2 3.5 | 1634 -22 | 2.0 | 1.533 [ -0.9 9.1
May ...| 921 |-0.34 [-1.3 1.651 0.8 6.1 8.14 0.2 4.4 | 1.638 03 | 2.0 | 1.480 | -3.5 4.4
June ... | 9.33 1.3 1.0 1.654 0.2 6.0 8.06 | -1.0 26 | 1593 | 2.7 —-6.9 | 1.429 | -3.4 1.4
July ...[9.18 |-1.6 |-0.4 1.657 0.1 5.6 794 | -1.5 | -0.01| 1.581 | -0.8 | -6.3 | 1.442 0.9 0.8
Aug. ...| 9.32 145 T2 1.638 | -1.1 BlY 7.97 0.4 | -0.2 | 1.644 4.0 | -2.1 1.442 0.02 0.6
Sept. ..| 9.28 |04 0.2 1.647 0.6 4.0 783 | 1.8 | -5.2 | 1.644 0.01| -2.3 | 1.427 | -1.0 0.5
Oct....| 917 |-12 [-09 1.671 1.4 5.1 770 | -1.7 | 8.3 | 1584 | -3.7 | =5.4 | 1.389 | 2.7 | 2.4
Nov. ..[ 9.29 163 2.1 1.649 | -1.3 35 7.95 33 || =8B | 1687 34 | -19 | 1.416 20 | =32
Dec. ..| 9.43 13 4.4 1.659 0.6 3.9 8.01 0.8 -1.8 | 1.670 2.0 -0.7 | 1.462 3.2 -3.9
2008 Jan. ...| 9.43 |-0.01 3.9 1.620 [ -2.3 0.3 796 | 0.7 | -39 | 1.669 | -0.1 0.6 | 1.486 1.7 | 2.8
Feb. ... [ 9.36 |-0.7 19 1.608 [ -0.8 | -0.8 795 | -0.1 -1.7 | 1616 | -3.2 | -3.3 | 1.474| 08 | -3.7
March .| 9.40 0.4 1.1 1572 | 2.2 | 2.5 7.97 03 | -2.0 | 1.676 3.8 0.4 | 1.552 53 0.3
April .. 9.37 |-0.3 1.4 1.596 1.5 | 2.5 7.96 | -0.1 -1.9 | 1.693 1.0 3.7 | 1.596 28 4.1

* Positive values indicate an appreciation of the euro, negative ones a depreciation.
Sources: Bank of Greece and European Central Bank (ECB).
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Statistical section

Table 1
Monetary aggregates of the euro area’

(Outstanding balances in billion euro, not seasonally adjusted)

Money
market
paper and
Deposits | Deposits debt secu-
with redeem- Repur- rities with
Currency agreed able at chase initial
in maturity notice agree- Money maturity
circula- Overnight up to up to ments market up to 2
tion deposits | M1 2 years 3 months | M2 (repos) fund units | years M32
©)=6)+A)+ (10=(6)+(7+
End of period (1) ) B)=(1+@2) |4 (5) +(5) @) @®) 9) +@®)+09)
2003 ........ 397.9 2,329.2 2,727.1 1,039.2 1,529.6 5,295.8 208.7 581.5 92.7 6,178.7
2004 ........ 468.4 2,480.5 2,948.9 1,040.5 1,642.9 5,632.2 229.7 604.9 102.3 6,568.2
2005 ........ 532.8 2,946.8 3,479.6 11237 1,549.6 6,152.9 221.9 615.8 126.2 7,116.8
2006 ........ 592.2 3,164.3 3,756.5 1,414.8 1,557.1 6,728.4 248.0 614.1 198.7 7,789.3
2007 ........ 638.5 3,262.0 3,900.5 1,985.0 1,539.6 7,425.2 283.0 660.6 316.8 8,685.6
2005 Jan. ..... 459.9 2,506.1 2,966.0 1,015.4 1,655.9 5,637.3 228.7 616.4 99.2 6,581.6
Feb. .... 463.6 2,506.6 2,970.7 1,013.0 1,660.3 5,643.4 227.0 615.4 114.1 6,599.9
March . . . 471.8 2,525.8 2,997.6 1,017.7 1,665.2 5,680.4 227.0 614.5 106.0 6,627.8
April 481.1 2,550.0 3,031.1 1,034.8 1,672.5 5,738.4 226.3 627.8 121.0 6,713.4
May 485.8 2,578.3 3,064.1 1,035.7 1,678.7 5,778.4 239.2 634.8 113.5 6,766.0
June 496.6 2,807.8 3,304.4 1,027.4 1,520.2 5,851.9 238.8 621.1 118.8 6,830.7
July ..... 506.4 2,815.3 3,321.8 1,042.5 1,525.7 5,890.0 238.6 635.1 119.2 6,882.9
Aug. .... 500.9 2,767.7 3,268.6 1,054.3 1,530.0 BB29 249.2 639.7 121.0 6,862.8
Sept. .... 507.1 2,815.4 3,322.5 1,078.4 1,532.0 5,933.0 234.4 631.5 119.9 6,918.7
(©) G 510.5 2,838.8 3,349.3 1,088.7 1,532.2 5,970.3 241.4 629.0 121.4 6,962.0
Nov. .... 514.5 2,864.0 3,378.5 1,085.9 1,531.3 5199584 2393 629.6 130.0 6,994.7
DEC cooo 532.8 2,946.8 3,479.6 1,123.6 1,549.6 6,152.9 221.9 615.8 126.2 7,116.8
2006 Jan. ..... 520.8 2,922.2 3,443.1 1,113.7 1,565.7 6,122.5 237.0 608.4 143.4 7,111.3
Feb 524.8 2,917.2 3,442.0 1,134.8 1,569.2 6,146.1 235.0 610.2 152.7 7,143.9
March 5323 2,936.0 3,468.2 1,162.0 1,570.9 6,201.2 2359 603.1 163.1 7,203.3
April 540.3 2,992.0 3758248 1,201.5 1,569.3 6,303.1 249.7 613.1 163.9 7,329.7
May 543.6 3,006.5 3,550.1 1,189.1 1,568.5 6,307.7 258.2 621.6 173.7 7,361.2
June 553.7 3,044.4 3,598.1 1,208.7 1,565.7 6,372.5 245.1 616.5 161.8 269589
July ..... 562.7 3,009.8 3,572.5 | 1,232.9 1,562.6 | 6,368.0 250.5 627.4 160.3 7,406.2
Aug. .... 559.0 2,956.9 35189 1,267.8 1,562.6 6,346.3 264.9 639.7 179.1 7,430.0
Sept. .... 563.2 3,018.2 3,581.4 1,304.8 1,558.9 6,445.1 263.8 645.6 178.7 7,533.2
(©) LA 567.1 2,996.5 3,563.5 1,341.7 1,551.8 6,457.1 261.2 644.7 194.3 7,557.3
Nov. .... 571.5 3,038.2 3,609.7 1,367.3 1,543.5 6,520.5 260.8 636.9 199.4 7,617.6
DEE cooo 592.2 3,164.3 3,756.5 1,414.8 1,557.1 6,728.4 248.0 614.1 198.7 7,789.3
2007 Jan. ..... 575.6 3,106.1 3,681.8 1,446.4 1,558.4 6,686.5 262.3 641.5 220.7 7,811.1
Feb. .... 578.7 3,095.3 3,674.0 | 1,469.6 1,547.0 | 6,690.6 268.8 652.5 231.8 7,843.7
March 588.3 3,146.9 3,735.3 1,534.1 1,544.8 6,814.2 282.0 666.3 239.9 8,002.5
April 594.7 3,157.9 3,752.7 1,572.7 1,587 6,862.5 281.6 681.9 242.4 8,068.4
May 597.6 3,179.3 3,776.9 | 1,599.7 1,533.4 | 6,910.0 285.2 702.5 255.0 8,152.7
June 604.9 3,240.2 3,845.1 1,634.3 1,526.3 7,005.7 282.2 699.1 242.8 8,229.8
July ..... 612.9 3,217.9 3,830.8 | 1,694.8 1,516.1 7,041.7 287.1 712.6 240.2 8,281.6
Aug. .... 610.5 3,137.8 3,748.3 1,765.5 1,508.1 7,021.9 297.6 706.1 260.8 8,286.6
Sept. .... 610.4 3,212.7 3,823.1 1,795.6 1,501.6 7,120.3 293.7 680.7 282.4 8,377.2
(©) G AN 613.5 3,176.6 3,790.1 1,890.9 1,525.1 7.206.1 291.9 684.1 299.8 8,482.0
Nov. .... 618.6 F2119 3,830.5 1,916.0 1,518.8 7,265.3 300.2 696.7 312.4 8,574.6
DEE cooo 638.5 3,262.0 3,900.5 1,985.0 1,539.6 7,425.2 283.0 660.6 316.8 8,685.6
2007 Jan. .. ... 623.1 3,227.4 3,850.6 2,044.9 1,545.7 7,441.2 307.4 7873 298.9 8,784.7
Feb. .... 628.7 3,171.2 3,799.9 2,121.2 1,542.9 7,464.1 314.4 750.1 271.5 8,800.5
March . .. 632.9 3,220.1 3,853.0 2,136.5 1,548.3 7,536.8 313.0 742.5 287.5 8,886.3
April* ... 641.3 3,197.2 3,838.5 227 1,546. 7,624.7 328.8 750.7 268.5 8,972.7

1 Monetary aggregates comprise monetary liabilities of MFls and central government (Postal Savings Bank, Ministry of Finance) vis-a-vis non-MFI euro area residents
excluding central government.

2 M3 and its components exclude non-euro area residents’ holdings of money market fund units, money market paper and debt securities with initial maturity up
to 2 years.

* Provisional data.

Source: ECB.
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Table IIl.2

Greek contribution to the main monetary aggregates of the euro area

(Outstanding balances in billion euro, not seasonally adjusted)

Overnight Deposits Debt Total®
deposits Deposits redeemable securities (M3
with agreed | at notice Repurchase | Money with maturi- | excluding
Sight and Savings maturity up | up to agreements | market ty up to 2 currency in
current to 2 years 3 months’ (repos) fund units | years? circulation)
account
7)=+@+
+@)+@)+
End of period | (1) a.1) 1.2) ) 3) @ ) ®) +(5)+(6)
2003 ........ 915 17.6 61.9 32.3 2.0 10.8 15.7 0.5 140.8
2004 ........ 91.7 20.7 71.0 33.4 1.9 085, 15.2 0.5 152.3
2005 ........ 99.2 24.8 74.4 51.8 4.4 27/ 4.9 0.4 163.4
2006 ........ 100.1 26.0 74.1 69.3 PA9) 1.6 5.8 0.5 180.2
2007 ........ 98.8 28.2 70.6 97.6 2.3 0.7 7.9 -1.6 205.7
2005 Jan. .. ... 90.4 19.8 70.6 37.8 2.0 5.6 14.9 0.5 151.2
Feb. .... 91.9 20.8 711 39.4 2.0 4.4 14.6 0.3 152.8
March 90.9 20.4 70.6 41.0 2.0 4.2 14.2 0.4 152.6
April 91.1 20.2 70.9 42.3 2.6 3.8 13.0 0.5 153.4
May 91.5 20.2 71.2 42.6 2.8 4.1 12.5 0.5 153.9
June 96.8 239 72.9 42.2 3.1 o7 10.9 0.4 157.2
July ... .. 93.8 21.8 72.0 44.4 8.3 3.3 10.7 0.4 155.9
Aug. .... 93.5 21.2 723 45.6 3.6 3.3 10.1 0.3 156.4
Sept. .... 94.8 22.5 723 46.2 BYY 8.3 703 0.4 15519
Oct. .... 0585 232 723 49.2 4.1 2.6 6.2 0.4 158.0
Nov. . ... 94.9 23 71.8 50.6 4.5 2.7/ 585 0.4 158.6
Dec. .... 99.2 24.8 74.4 51.8 4.4 2.7 4.9 0.4 163.4
2006 Jan. .. ... 95.8 22.7 73.1 53.8 4.4 2.6 4.7 0.4 161.7
Feb. .... 95.3 22.6 72.7 55.1 4.5 2.5 4.7 0.4 162.5
March 95.3 22.7 72.6 56.8 4.1 2.5 4.6 0.5 163.9
April 95.6 22.3 7803 5729, 4.0 2.4 4.6 0.6 165.1
May 95.8 22.6 73.2 59.0 BY/ 2.4 4.9 0.6 166.5
June 99.2 25.1 74.0 60.4 3.6 2.5 5.2 0.6 171.5
July ... 98.0 242 73.8 61.7 3.5 2.1 5.3 0.6 171.1
Aug. .... 97.0 23.4 73.6 63.3 3.4 2.0 5.4 0.6 171.7
Sept. .. .. 96.8 23.4 73.3 63.7 3.3 2.1 5.5 0.5 171.9
(©) G 95.3 23.1 72.3 65.4 3.2 1.9 5.6 0.5 171.9
Nov. .... 95.3 23.4 71.9 66.8 3.0 1.6 5.7 0.5 173.0
Dec. .... 100.1 26.0 74.1 69.3 2.9 1.6 5.8 0.5 180.2
2007 Jan. ..... 95.5 23.9 71.7 72.9 2.9 1.5 5.9 0.4 179.1
Feb. 95.0 24.0 71.0 73.7 2.8 1.4 6.2 0.3 179.5
March 96.7 25.3 71.4 76.0 2.7 1.2 6.5 0.3 183.4
April 96.2 24.4 71.8 77.3 2.7 1.1 6.7 0.2 184.2
May 94.3 24.4 69.8 79.4 2.7 1.3 7.0 -0.5 184.2
June 99.8 27.6 72.2 80.8 2.7 1.4 743 -1.1 191.0
July ..... 96.7 25.3 71.4 87.8 2.6 1.0 7.6 -1.8 194.0
Aug. .... 96.5 25.4 711 88.4 2.6 0.9 7.8 -1.9 194.3
Sept. .... 96.1 25.3 70.8 89.1 2.5 0.8 7.8 -1.7 194.6
Oct. .... 94.3 25.3 69.0 92.0 2.4 0.9 8.0 -1.8 195.8
Nov. .... 94.6 26.5 68.1 94.9 2.3 0.8 8.1 -1.6 199.0
Dec. .... 98.8 28.2 70.6 97.6 2.3 0.7 79 -1.6 205.7
2008 Jan. ..... 93.7 25.7 68.0 102.9 2.1 0.7 7.7 -1.1 206.1
Feb. .... 91.1 24.7 66.4 106.3 2.2 0.6 7.8 0.5 207.6
March 983 27.2 66.2 107.1 2.1 0.6 7.8 0.2 211.2
April N2 25.4 66.8 110.6 2.1 0.5 7.6 0.4 213.4

1 Including savings deposits in currencies other than the euro.
2 This aggregate is calculated on a consolidated basis with the other euro area countries and thus does not include domestic MFIs” holdings of debt securities with maturity
up to two years issued by euro area MFls.
3 The Greek M3 (as any other euro area national M3) can no longer be accurately calculated, since part of the quantity of the euro banknotes and coins that have been
put into circulation in a euro area country is held by residents of other euro area countries and/or by non-residents. Due to these technical problems, the compilation

of the Greek MO, M1, M2 and M3 was interrupted in January 2003.

Source: Bank of Greece.
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Table 1.3

Greece: deposits of domestic firms and households with OMFIs," by currency and type

(Outstanding balances in million euro, not seasonally adjusted)

By currency By type
Deposits
Total Deposits in other Sight Savings Time
End of period deposits in euro currencies deposits deposits deposits?
2003 ........... 115,750.1 98,119.3 17,630.8 15,395.8 65,141.1 35,213.2
2004 ........... 128,424.6 110,206.7 18,217.9 18,274.2 73,954.2 36,196.1
2005 ........... 156,857.7 135,797.3 21,060.4 22,180.2 79,800.8 54,876.1
2006 ........... 173,370.4 151,821 5 22,048.9 23,525.0 77,858.2 71,987.2
2007 ........... 197,233.6 173,494.0 23,739.7 25,014.1 73,561.9 98,657.6
2005 Jan. ........ 131,749.7 114,232.0 17,517.7 17,586.6 73,515.5 40,647.6
Feb. ........ 134,088.9 116,771.1 17,317.8 17,866.2 74,096.0 42,126.7
March ...... 134,801.8 116,303.2 18,498.7 17,521.9 73,5271 43,752.9
April ... 136,854.8 118,087.9 18,766.9 17,333.7 74,453.1 45,068.0
May ........ 137,472.3 118,223.8 19,248.5 17,189.9 75,046.6 45,235.8
June ........ 142,951.8 123,548.2 19,403.6 20,868.4 77,036.6 45,046.9
July ... 142,705.3 122,700.2 20,005.1 19,144.9 76,318.4 47,241.9
A 00000000 143,733.0 123,239.3 20,493.7 18,436.6 76,764.9 48,531.5
Sept. ....... 146,180.7 125,211.8 20,968.9 19,789.0 77,143.1 49,248.6
Oct.ooovnn.. 150,136.2 129,055.6 21,080.6 20,542.2 77,351.8 52,242.2
INOY/ R 151,140.9 129,736.1 21,404.8 20,228.8 77,297.6 53,614.4
DEE 000000 156,857.7 135,797.3 21,060.4 22,180.2 79,800.8 54,876.7
2006 Jan. ........ 155,334.6 134,509.7 20,824.9 20,097.8 78,361.8 56,875.1
Feb. ........ 156,125.0 134,733.6 21,391.4 19,797.5 78,114.4 58,213.2
March ...... 157,740.9 136,352.9 21,388.0 20,229.3 77,611.2 59,900.5
April ... 158,730.2 137,689.9 21,040.3 19,707.4 78,160.7 60,862.1
May ........ 159,942.6 138,812.0 21,130.6 20,063.9 77,829.2 62,049.5
June ........ 164,328.2 143,200.2 21,128.0 22,398.2 78,543.2 63,386.8
July ..o 164,473.3 143,231.3 21,242.0 21,667.6 78,137.8 64,667.9
A% 00000000 164,706.1 143,088.1 21,618.0 20,710.5 77,844.8 66,150.8
S cooooo0 164,750.2 143,309.9 21,440.3 20,693.0 77,479.1 66,578.1
Q@b 00000000 164,848.2 143,096.0 21,752.2 20,410.6 76,266.5 68,171.1
Nov. ....... 166,195.3 144,335.6 21,859.7 21,116.2 75,520.4 69,558.6
Dec. ....... 173,370.4 151,321.5 22,048.9 23,525.0 77,858.2 71,987.2
2007 Jan. ........ 171,937.9 149,321.7 22,616.2 20,943.4 75,322.8 75,671.7
Feb. ........ 172,166.2 150,424.2 21,742.0 21,109.9 74,619.3 76,437.1
March ...... 176,068.3 154,217.8 21,850.5 22,393.5 74,931.5 78,743.4
April ... .. 177,261.9 155,599.4 21,662.5 21,878.6 75,236.8 80,146.5
May ........ 177,486.2 154,859.0 22,627.2 21,160.9 73,954.4 82,370.9
June . ....... 184,148.2 161,027.9 23,120.2 24,695.0 75,647.6 83,805.6
July ... 188,181.4 164,079.4 24,102.0 22,986.3 74,519.2 90,675.9
AU 60000000 188,054.4 163,993.2 24,061.2 22,398.6 74,358.8 91,297.0
SEEl coocooo 188,469.8 164,667.0 23,802.8 22.697.5 73,977.4 91,794.9
©@db 0ooo0000 187,503.6 163,407.0 24,096.6 22,480.6 72,098.4 92,924.6
INOY/ R 190,515.3 166,375.1 24,140.2 23,484.5 71,094.5 95,936.3
Dec. ....... 197,233.6 173,494.0 23,739.7 25,014.1 73,561.9 98,657.6
2008 Jan. ........ 196,029.3 171,471.0 24,558.4 21,730.7 70,740.5 103,558.2
Feb. ........ 197,402.8 172,633.7 24,769.0 21,120.5 69,152.9 107,129.4
March ...... 200,449.3 176,402.8 24,046.5 23,638.8 68,859.6 107,950.9
April ... 202,570.1 177,766.0 24,804.1 22,180.9 69,469.6 110,919.6

1 Other Monetary Financial Institutions (OMFIs) comprise credit institutions (other than the Bank of Greece) and money market funds.

2 Including blocked deposits.

Source: Bank of Greece.
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Table Ill.4
Domestic MFI loans to domestic firms and households, by branch of economic activity

(Outstanding balances in million euro)

Enterprises Households
Grand Agri-
End of period total Total culture Industry! | Trade Tourism | Other Total Housing | Consumer | Other
2000 ........ 59,330.0 | 42,360.3| 3,884.9 | 11,823.7 | 12,374.2 | 1,814.3 | 12,463.2 | 16,969.7 | 11,2719 | 55113 | 186.5
2001 ........ 74,027.4| 50,198.7 | 3,724.2 | 12,6149 | 15,524.3 | 2,171.3 16,164.0 | 23,828.7 | 15,652.2 7,852.0 324.5
2002 ........ 86,510.5| 55,012.2 | 3,224.7 | 14,364.0 | 15,670.8 | 2,903.2 18,849.5 | 31,498.3 | 21,224.7 9,755.4 518.2
2003 ........ 101,178.1| 60,979.3| 3,082.7 | 15,865.1 | 16,514.4 | 3,488.2 | 22,028.9 | 40,198.8 | 26,534.2 | 12,409.6 | 1,255.0
2004 ........ 117,201.7 | 65,566.3 | 3,248.0 | 15,675.6 | 18,821.6 | 4,040.0 | 23,781.1 | 51,635.4 | 33,126.8 | 17,053.8 | 1,454.8
2005 ........ 136,981.1| 71,282.9| 2,954.0 | 15,753.8 | 19,958.4 | 4,189.8 | 28,426.9 | 65,698.2 | 43,199.4 | 20,850.0 | 1,648.8
2006 ........ 156,896.4 | 76,659.8| 3,051.0 | 16,371.4 | 20,572.0 | 4,194.1 | 32,471.3 | 80,236.6 | 52,502.5 | 25,599.2 | 2,134.9
2007 ........ 183,722.2 | 89,755.1| 3,228.1 | 17,347.0 | 23,603.7 | 4,637.7 | 40,938.6 | 93,967.1 | 63,613.1 | 27,543.3 | 2,810.7
2006 Jan. ..... 137,731.3 | 70,999.2| 2,948.7 | 15,690.0 | 19,672.8 | 4,205.7 | 28,482.0 | 66,732.1 | 44,010.6 | 21,047.7 | 1,673.8
Feb...... 139,714.7 | 71,491.8| 2,957.3 | 15,747.6 | 19,389.1 | 4,248.8 | 29,149.0 | 68,222.9 | 44,873.8 | 21,637.5 | 1,711.6
March ... [142,633.3 | 72,960.5| 3,086.1 | 159552 | 19,843.2 | 4,356.4 | 29,719.6 | 69,672.8 | 45,919.6 | 22,045.2 | 1,708.0
April ....|144,593.1| 73,944.8| 3,098.7 | 16,399.3 | 20,160.3 | 4,352.3 | 29,934.2 | 70,648.3 | 46,612.7 | 22,344.3 | 1,691.3
May ....|145,477.5| 74,372.3| 3,105.7 | 16,661.9 | 19,876.8 | 4,377.7 | 30,350.2 | 71,105.2 | 46,539.9 | 22,815.5 | 1,749.8
June. . ... 148,322.9 | 76,259.8| 3,192.4 | 16,900.2 | 20,531.4 | 4,416.8 | 31,219.0 | 72,063.1 | 46,929.0 | 23,275.7 | 1,858.4
July ..... 150,012.0 | 76,374.7| 3,203.6 | 16,706.6 | 20,573.2 | 4,350.0 | 31,541.3 | 73,637.3 | 48,165.4 | 23,610.7 | 1,861.2
Aug...... 150,031.2 | 76,033.8| 3,204.1 | 16,658.0 | 20,371.5 | 4,301.8 | 31,498.4 | 73,997.4 | 48,138.4 | 23,956.0 | 1,903.0
Sept. .. .. 152,943.1 | 77,450.6 | 3,239.2 | 16,769.4 | 20,916.6 | 4,337.6 32,187.8 | 75,492.5 | 49,140.0 | 24,394.4 | 1,958.1
Oct...... 153,584.8 | 76,893.8| 3,226.8 | 16,627.6 | 20,662.5 | 4,346.0 32,0309 | 76,691.0 | 49,923.5 | 24,709.6 | 2,057.9
Nov. ....[152,551.9 | 74,519.8| 3,141.2 | 16,223.8 | 19,823.8 | 4,213.5 | 31,117.5 | 78,032.1 | 50,672.3 | 25,283.7 | 2,076.1
Dec. ....[156,896.4| 76,659.8| 3,051.0 | 16,371.4 | 20,572.0 | 4,194.1 32,471.3 | 80,236.6 | 52,502.5 | 25,599.2 | 2,134.9
2007 Jan. ..... 157,445.6 | 75,917.1| 3,021.6 | 16,099.9 | 20,119.0 | 4,218.6 | 32,458.0 | 81,528.5 | 53,517.4 | 25,881.3 | 2,129.8
Feb...... 159,987.8 | 77,080.3| 3,039.1 | 16,168.8 | 20,500.8 | 4,327.7 | 33,043.9 | 82,907.5 | 54,619.9 | 26,114.4 | 2,173.2
March ... |164,281.1| 79,285.9| 3,049.5 | 16,366.8 | 21,120.2 | 4,355.7 | 34,393.7 | 84,995.2 | 56,200.1 | 26,572.7 | 2,222.4
April ....|165,479.2| 79,008.3| 3,005.9 | 16,364.7 | 21,008.8 | 4,361.1 | 34,267.8 | 86,470.9 | 57,218.4 | 27,071.9 | 2,180.6
May ....|168,128.9| 79,941.2| 3,034.2 | 16,706.6 | 21,238.3 | 4,380.6 34,581.5 | 88,187.7 | 58,277.3 | 27,7142 | 2,196.2
June. . ... 173,093.9 | 84,391.7| 3,206.8 | 17,077.7 | 22,083.4 | 4,439.4 | 37,584.4 | 88,702.2 | 58,156.5 | 28,101.5 | 2,444.2
July ..., 173,441.0 | 84,073.0| 3,216.2 | 16,876.8 | 22,117.2 | 4,388.6 | 37,474.2 | 89,368.0 | 58,169.6 | 28,596.5 | 2,601.9
Aug...... 175,889.4 | 85,133.8| 3,276.4 | 16,979.5 | 22,211.6 | 4,346.8 | 38,319.5 | 90,755.6 | 59,067.4 | 29,055.8 | 2,632.4
Sept. ... 179,091.2 | 86,801.4| 3,287.6 | 17,211.2 | 22,677.0 | 4,386.2 | 39,239.4 | 92,289.8 | 60,119.2 | 29,466.4 | 2,704.2
Oct...... 180,197.8 | 86,146.6| 3,310.4 | 17,098.1 | 22,685.0 | 4,420.3 | 38,632.8 | 94,051.2 | 61,052.5 | 30,101.9 | 2,896.8
Nov. ....|179,873.5| 87,830.9| 3,320.9 | 17,420.5 | 22,932.6 | 4,466.7 | 39,690.2 | 92,042.6 | 62,158.7 | 27,128.2 | 2,755.7
Dec. ....[183,722.2 | 89,755.1| 3,228.1 | 17,347.0 | 23,603.7 | 4,637.7 | 40,938.6 | 93,967.1 | 63,613.1 | 27,543.3 | 2,810.7
2008 Jan...... 185,746.7 | 90,623.4| 3,300.7 | 17,447.4 | 23,749.0 | 4,673.8 | 41,452.5 | 95,123.3 | 64,361.2 | 27,995.2 | 2,766.9
Feb...... 187,446.5| 91,656.1| 3,464.6 | 17,708.8 | 23,917.3 | 4,772.6 | 41,792.8 | 95,790.4 | 64,142.7 | 28,835.5 | 2,812.2
March ... [191,179.8 | 94,055.5| 3,496.6 | 17,955.6 | 24,688.4 | 4,890.2 | 43,024.7 | 97,124.3 | 65,042.9 | 29,193.5 | 2,887.9
April ....|191,848.4| 94,548.9| 3,560.3 | 18,030.0 | 24,968.9 | 4,935.9 | 43,053.8 | 97,299.5 | 64,928.0 | 29,597.8 | 2,773.7

1 Comprising manufacturing and mining.
Source: Bank of Greece.

122 ECONOMIC BULLETIN, 30 5/08



Statistical section

Table .5
ECB and Bank of Greece interest rates

(Percentages per annum)

1. ECB interest rates 2. Bank of Greece interest rates
Overnight Overnight
Main Marginal deposit deposit 14-day
With Deposit refinancing | lending With facility, facility, intervention | Lombard
effect from:' facility operations® | facility effect from: first tier* second tier* | rate rate
1999 1 Jan. 2.00 3.00 4.50 1999 14 Jan. 11.50 9.75 12.00 13.50
4 Jan? 2.75 3.00 3.25 21 Oct. 11.00 9.75 11.50 13.00
22 Jan. 2.00 3.00 4.50 16 Dec. 10.25 9.25 10.75 12.25
9 April 1.50 2.50 3.50 27 Dec. 10.25 9.00 10.75 11.50
5 Nov. 2.00 3.00 4.00
2000 4 Feb. 2.25 3.25 4.25 2000 27 Jan. 9.50 8.50 9.75 11.00
17 March 2.50 3.50 4.50 9 March 8.75 8.00 9.25 10.25
28 April 2.75 3.75 4.75 20 April 8.00 7.50 8.75 9.50
9 June 3.25 4.25 5.25 29 June 7.25 - 8.25 9.00
28 June® 3.25 4.25 5.25 6 Sept. 6.50 = 7.50 8.25
1 Sept. 3.50 4.50 5.50 15 Nov. 6.00 = 7.00 e75)
6 Oct. 3.75 4.75 5.75 29 Nov. 5.50 - 6.50 7.25
13 Dec. 4.75 - 5.75 6.50
27 Dec. 3.75 = 4.75 5.75;
2001 11 May 3.50 4.50 5.50
31 Aug. 3.25 4.25 525
18 Sept. 2.75 3.75 4.75
9 Nov. 2R 325 4.25
2002 6 Dec. 1.75 2.75 3.75
2003 7 March 1.50 2.50 350
6 June 1.00 2.00 3.00
2005 6 Dec. 1.25 2.25 3.25
2006 8 March 1.50 2.50 3.50
15 June 1.75 2.75 3.75
9 Aug. 2.00 3.00 4.00
11 Oct. 2R 325 4.25
13 Dec. 2.50 3.50 4.50
2007 14 March 2.75 3.75 4.75
13 June 3.00 4.00 5.00

1 From 1 January 1999 to 9 March 2004, the date refers to the deposit and marginal lending facilities. For main refinancing operations, changes in the rate are effective from
the first operation following the date indicated. The change on 18 September 2001 was effective on that same day. From 10 March 2004 onwards, the date refers to the
deposit and marginal lending facilities and to the main refinancing operations (changes effective from the first main refinancing operation following the Governing Council
decision), unless otherwise indicated.

2 On 22 December 1998 the ECB announced that, as an exceptional measure between 4 and 21 January 1999, a narrow corridor of 50 basis points would be applied between
the interest rate for the marginal lending facility and that for the deposit facility, aimed at facilitating the transition of market participants to the new monetary regime.

3 On 8 June 2000, the ECB announced that, starting from the operation to be settled on 28 June 2000, the main refinancing operations of the Eurosystem would be conducted
as variable rate tenders. The minimum bid rate refers to the minimum interest rate at which counterparties may place their bids.

4 On 29 June 2000 the second tier of the deposit facility was abolished; the interest rate thereafter applies to the unified deposit acceptance account.

Sources: ECB and Bank of Greece.
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Table 1.6
Greek government paper yields

(Percentages per annum, period averages)

Yield on Yield on government bonds
one-year
Period Treasury bills | 3-year 5-year 7-year 10-year 15-year 20-year 32-year
2003 ........... 2.34 2.82 3.37 3.83 4.27 4.32 4.91 J
2004 ........... 227 2.87 3.37 3.81 4.26 4.53 4.77 S
2005 ........... 2.33 2.65 2.92 3.22 BE59) 3.80 3.92 4.14
2006 ........... 3.44 3.58 3.72 3.87 4.07 4.16 4.23 4.42
2007 ........... 4.45 4.21 4.30 4.34 4.50 4.67 - 4.81
2005 Jan. ......... 2.31 2.72 2.96 3.29 3.69 3.99 4.12 L
Feb. ........ 2.31 2.80 2.97 3.34 3.69 3.94 4.04 S
March ...... 2.34 2.88 3.06 3.56 3.92 4.12 4.24 4.49
April ... ... 2.27 2.70 3.06 3.37 3.76 3.98 4.11 4.38
May ........ 2.19 2.55 2.89 3.21 3.60 3.82 3.95 4.21
June ........ 2.10 2,35 2.70 3.02 3.44 3.66 3.79 4.05
July ... 2.17 2.42 2.75 3.06 3.46 3.71 3.84 4.10
Aug. ........ 2.22 2.49 2.79 3.07 3.47 3.69 3.82 4.08
SE TR 2.22 2.42 2.66 2.92 3.30 3.52 3.64 3.91
Oct. ........ 2.41 2.66 2.88 3.11 3.45 3.64 3.75 4.00
Nov. ........ 2.69 2.91 3.15 3.36 3.67 3.84 3.94 4.14
Dec. ........ 2.78 2.95 3.14 3.31 357 3.73 3.82 4.02
2006 Jan.......... 2.84 2.99 3.17 3.32 3.60 3.71 3.79 3.98
Feb. ........ 2.91 3.09 3.30 3.50 3.77 3.86 3.94 4.14
March ...... 3.11 3.38 3.50 3.74 3.95 4.02 4.11 4.29
April ... 3.22 3.61 3.72 4.01 4.23 4.32 4.41 4.60
May ........ 3.31 3.63 3.80 4.05 4.30 4.38 4.48 4.69
June ........ 3.41 3.70 3.93 4.07 4.31 4.41 4.50 4.72
July ... 3.54 3.78 3.98 4.10 4.33 4.42 4.50 4.72
AV 00con0o00 3.61 3.72 3.88 3.98 4.19 4.29 4.37 4.58
SEBll 0oocooo 3.72 3.71 3.81 3.89 4.06 4.15 4.21 4.39
Oct. ........ 3.80 3.77 3.87 3.93 4.08 4.15 4.21 4.35
Nov. ........ 3.87 3.77 3.82 3.86 3.98 4.05 4.09 4.23
Dec. ........ 3.92 3.84 3.89 3.93 4.04 4.12 4.17 4.30
2007 Jan.......... 4.06 4.01 4.08 4.13 4.28 4.33 4.38 4.51
Feb. ........ 4.09 4.03 4.09 4.14 4.30 4.35 4.40 4.54
March ...... 4.11 4.00 4.04 4.08 4.20 4.27 4.33 4.49
Apri| ........ 4.25 4.17 4.24 4.28 4.40 4.46 4.52 4.70
May' ....... 4.37 4.31 4.37 4.40 4.51 4.59 - 4.77
June ........ 4.51 4.52 4.65 4.68 4.80 4.97 - 5.05
July ...l 4.56 4.54 4.64 4.67 4.79 4.96 = 5.02
AU 60000000 4.67 4.28 4.41 4.47 4.62 4.85 - 4.91
Sept. ....... 4.72 4.20 4.34 4.39 4.56 4.82 - 4.92
Oct. ........ 4.65 4.19 4.34 4.39 4.58 4.82 = 4.92
Nov. ........ 4.61 4.08 4.16 4.20 4.43 4.73 - 4.88
Dec. ........ 4.80 4.16 4.28 4.30 4.53 4.83 - 4.97
2008 Jan.......... 4.50 3.88 4.02 417 4.40 4.76 - 4.95
Feb. ........ 4.35 3.68 3.83 4.09 4.36 4.79 - 4.99
March ...... 4.67 3.92 4.10 4.24 4.42 4.95 = 5.16
April ... 4.67 4.15 4.31 4.32 4.54 5.05 - 5.20

1 Since May 2007, there is no bond with a residual maturity close to 20 years in the market.
Source: Bank of Greece.
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Table IIL7
Greece: bank rates on new euro-denominated deposits by euro area residents

(Percentages per annum, period averages, unless otherwise indicated)

Deposits by
Deposits by households non-financial corporations
With agreed With agreed Repurchase
maturity up to maturity up to agreements
Period Overnight'? Savings? 1 year Overnight? 1 year (repos)
2003 ........... 0.93 0.92 2.48 0.63 2.49 2.24
2004 ........... 0.91 0.90 2.29 0.55 2.17 1.98
2005 ........... 0.91 0.88 2.23 0.60 2.09 2.00
2006 ........... 1.02 0.98 2.86 0.79 2.81 2.67
200 78 1.22 1.14 3.95 1.03 3.94 3.70
2005 Jan.......... 0.96 0.95 2.25 0.56 2.08 1.97
[fE®: 00000000 0.95 0.94 219 0.55 2.07 1.97
March ...... 0.93 0.91 2.22 0.55 2.02 1.97
A 60000000 0.89 0.86 2.22 0.55 2.07 1.98
May ........ 0.89 0.87 2.20 0.56 2.04 1.99
June ... ... 0.89 0.86 2.21 0.58 2.07 1.99
Jull o 00000000 0.88 0.86 2.20 0.60 2.07 1.98
AU 0oco00000 0.89 0.86 2.19 0.59 2.08 1.98
g 00000000 0.89 0.87 2.19 0.70 2.09 1.98
(OGP 0.89 0.87 2.22 0.65 2.10 1.97
N@Y 00000000 0.90 0.87 2.27 0.65 2.1 1.99
D& 00000000 0.91 0.88 2.39 0.71 2.32 2.18
2006 Jan.......... 0.93 0.90 2.44 0.69 2.33 2.23
Feb. ........ 0.93 0.90 2.45 0.65 2.35 2.25
March ...... 0.99 0.95 2.58 0.73 2.57 2.42
AN 60000000 0.98 0.95 2.63 0.73 2.61 2.50
May ........ 0.98 0.95 2.66 0.73 2.57 2.47
June ... .. 1.02 0.98 2.76 0.75 2.70 2.60
Jull o 00000000 1.02 0.98 2.84 0.74 2.79 2.60
AU 0ooo00000 1.04 1.00 2.95 0.83 2.96 2.74
$gb 00000000 1.05 1.00 3.03 0.83 2.97 2.85
©@dt coconoon 1.1 1.06 3.24 0.93 BAIl5 3.02
N@®Y 00000000 1.09 1.04 3.26 0.89 3.24 3.09
P& 00000000 1.14 1.09 3.47 0.92 3.48 3.30
2007 Jan. ......... 1.16 1.10 3.50 0.91 3.49 832
Feb. ........ 1.16 1.10 8571 0.87 3.54 3.35
March ...... 1.18 1.1 3.64 0.99 3.73 3.53
April ... ... 1.20 1.13 3.74 0.98 3.81 3.60
May ........ 1.20 118 3.74 1.05 3.81 3.63
June ... .. 1.24 1.15 3.95 1.05 4.01 3.80
July ... oo 1.24 1.16 4.00 115 4.03 3.86
AU 0000000 1.24 1.16 4.09 1.12 4.10 3.87
S8 00000000 1.25 1.17 4.24 1.08 4.20 3.93
©@di coconooo 1.25 117 4.26 1.01 4.04 3.88
NEYs 00000000 1.25 117 4.25 1.07 4.20 3.91
D& 00000000 1.23 1.16 4.52 1.05 4.33 3.76
2008 Jan. ......... 1.24 1.16 4.35 1.09 4.13 3.87
Feb. ........ 1.25 1.16 4.30 1.12 4.19 3.88
March ...... 1.25 117 4.42 1.06 4.44 4.01

1 Weighted average of the current account rate and the savings deposit rate.
2 End-of-month rate.
Source: Bank of Greece.
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Table 1.8
Greece: bank rates on new euro-denominated loans to euro area residents

(Percentages per annum, period averages, unless otherwise indicated)

Loans to households’ Loans to non-financial corporations’
With a floating rate or an initial
Consumer loans Housing loans rate fixation of up to 1 year
With a With a
Loans floating rate Average floating rate Loans
without or an initial rate on total or an initial Average without
defined rate fixation of | consumer rate fixation of | rate on total defined Up to Over
Period maturity >3 up to 1 year loans up to 1 year housing loans | maturity >* <1 million &I million
2003 ........... 14.41 10.57 10.47 4.51 4.78 6.86 5.29 3.98
2004 ........... 13.81 9.55 9.86 4.30 4.51 7.01 4.98 3.67
2005° ........... 13.36 8.47 9.06 4.06 4.15 6.90 5.08 3.62
2006 ........... 13.45 7.89 8.58 4.24 4.30 7.18 5.76 4.37
2007 ........... 14.09 7.71 8.47 4.57 4.45 7.54 6.57 5.32
2005 Jan. ......... 13.42 8.85 939 4.23 4.39 6.95 4.89 3.54
Feb. ........ 1872 8.99 9.62 4.20 4.34 6.95 5.08 353
March ...... 13.51 8.53 9.43 4.15 4.27 6.94 5.00 3.70
April ... 13.74 8.58 9.37 4.13 4.23 6.94 5.09 3.58
May ........ 13.63 8.88 9.13 4.12 4.21 6.89 4.96 3.47
June ........ 13.48 8.16 8.78 4.07 4.18 6.87 4.82 3.46
July ... 13.14 8.45 9.35 4.06 4.14 6.82 5.01 3.50
Aug. ........ 13.16 8.48 9.39 4.11 4.18 6.84 5,12 3.50
Sept. ....... 13.23 8.36 8.79 3.99 4.05 6.82 5.06 857
Oct. ........ 13.07 8.32 8.68 3.94 4.01 6.85 5.06 BY9)
Nov. ........ 13.09 8.28 8.56 3.88 3.93 6.93 5.41 3.84
Dec. ........ 13.07 7.78 8.26 3.86 3.91 7.00 5.41 388
2006 Jan. ......... 13.18 7.77 8.30 3.92 4.00 6.94 5.26 3.70
Feb. ........ 13.18 8.06 8.51 3.89 3.97 6.99 5.44 3.74
March ...... 13822 8.09 8.44 8192 4.02 713 5.50 4.15
April ... 13.24 7.82 8.48 3.93 4.08 7.09 557 BE92
May ........ 1822 7.84 8.66 4.00 4.15 7.10 5.61 4.17
JUIR@ coo0oooco 13.45 8.09 8.75 4.22 4.32 7.18 5.65 4.41
July ... 13.41 7.85 8.59 4.28 4.36 7.19 5.70 4.40
AU 60000000 13.60 7.99 8.77 4.51 4.53 7.26 5.88 4.27
ISE DI 13.58 8.03 8.85 4.50 4.54 7.26 B 4.72
Oct. ........ 13.72 8.15 8.87 4.66 4.62 737 6.14 4.83
Nov. ........ 13.81 8.19 8.86 4.69 4.52 7.25 6.15 4.94
Dec. ........ 13.80 6.82 7.82 4.36 4.26 7.35 6.30 5.16
2007 Jan.......... 13.87 7.35 8.30 3.92 4.19 7.32 6.27 5.22
Feb. ........ 13.85 7.53 8.40 3.80 4.09 7.34 6.36 5.01
March ...... 13.88 7.60 8.23 4.00 4.09 7.45 6.38 5.08
April ... 13.97 7.72 8.36 4.45 4.23 7.50 6.45 5.12
May ........ 13.92 8.18 8.74 4.46 4.25 7.47 6.51 5.06
W@ coo0ocaoo 14.09 7.82 8.61 4.90 4.52 7.56 6.48 5832
July ... 14.12 8.00 8.70 5.01 4.53 7.56 6.44 5.12
AU 60000000 14.15 8.38 8.78 5.00 4.58 7.74 6.76 5.48
SEl coooooo 14.14 7.50 8.54 4.93 4.64 7.68 6.78 5.68
Oct. ........ 14.13 7.22 8.08 4.96 4.63 7.62 6.75 5.50
N@Y% 00000000 14.50 7.54 8.47 4.68 4.53 7.65 6.81 5.50
Dec. ........ 14.47 7.66 8.40 4.76 4.45 7.56 6.83 5.79
2008 Jan.......... 14.48 8.15 8.52 4.61 4.39 7.50 6.66 5.48
Feb. ........ 14.48 8.36 8.63 4.67 4.40 7.50 6.62 BE2
March ...... 14.46 8.64 8.62 4.77 4.47 7.55 6.65 5.68

1 Charges are not included.

2 Weighted average of interest rates on loans to households through credit cards, open loans and current account overdrafts.
3 End-of-month rate.

4 Weighted average of interest rates on corporate loans through credit lines and sight deposit overdrafts.

Source: Bank of Greece.
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Table V.1
Net borrowing requirement of central government on a cash basis'?

(Million euro)

Annual data January - April
2006 2007* 2006 2007 2008*
Central government 10,467 13,592 4,732 4,022 2,898
— State budget 11,500 12,4327 5,828 3,910 4,695
(Ordinary budget)? 7,020 8,512 5,842 4,731 4,504
(Public investment budget) 4,480 3,920 -14 -821 191
— OPEKEPE* -1,033¢ 1,1608 -1,096 112 -1,797
Percentage of GDP 4.9 5.9 2.2 1.8 1.2

1 This table shows the borrowing requirement of central government on a cash basis. The borrowing requirements of public entities are now calculated by the NSSG
on the basis of a quarterly survey among these entities regarding their financial results (revenue-expenditure) and financial situation (borrowing, investment in secu-
rities, deposits, etc.), a method considered more reliable than the bank statistics used previously.

2 As shown by the respective accounts with the Bank of Greece and other credit institutions.

3 Including movements in public debt management accounts.

4 Payment and Control Agency for Guidance and Guarantee Community Aid. It replaced DIDAGEP (Agricultural Markets Management Service) from 3 September
2001.

5 Including the following revenue: €149.7 million from EETT revenue settlement, €299.3 million from the decrease in the capital of the Postal Savings Bank, €34 mil-
lion from the decrease in the capital of the Agricultural Bank, €290 million from additional dividends of the Deposits and Loans Fund, €323 million from the sale
of Agricultural Bank shares, €597.4 million from the sale of Postal Savings Bank shares, €364.4 million from the sale of Emporiki Bank shares, as well as expendi-
ture of €422.9 million for a grant to OGA.

6 The OPEKEPE balance for 2006 is high, because the Ministry of Rural Development and Food concluded a loan of approximately €600 million in December and
made advance payments to farmers. This amount would be offset within 2007 by OPEKEPE, once final payment orders to beneficiaries were prepared.

7 Including privatisation proceeds of €1,107.5 million and €502.8 million from the sale, respectively, of OTE and Postal Savings Bank shares, as well as expenditure
of €264.9 million and €465.7 million for aid to the fire-stricken and a grant to OGA, respectively.

8 In December 2007, farmers received the "single support', which totalled €1,600 million.

Provisional data.

Source: Bank of Greece.
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Table IV.2

Financing of the central government borrowing requirement

(Million euro)

Annual data January - April
2006 2007 2006 2007 2008*
Percen- Percen- Percen- Percen- Percen-
tage tage tage tage tage
of of of of of
Amount | total Amount | total Amount | total Amount | total Amount | total
Greek Treasury bills and
government bonds’ 11,342 108.4 15,310 122.6 7,731 163.4 7,542 187.5 5,477 | 189.0
Change in balances of central
government accounts with
the banking system? -1,145 | -10.9 418 3.1 -1,225 | 259 |-3,410 | -84.8 —4,034 |-139.2
External borrowing® 270 2.6 -2,136 | -15.7 -1,774 | -37.5 -110 2.7 1,455 50.2
Total 10,467 | 100.0 | 13,592 | 100.0 4,732 | 100.0 4,022 | 100.0 2,898 | 100.0

1 Comprising Treasury bills and government bonds issued in Greece, as well as bonds convertible into shares.
2 Central government’s accounts with the Bank of Greece and credit institutions, as well as OPEKEPE’s account.
3 Comprising borrowing abroad and securities issuance abroad, as well as the change in government deposits with foreign banks. Excluding non-residents’ holdings

of bonds issued in Greece.
* Provisional data.
Source: Bank of Greece.
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Table IV.3
State budget results

Million euro)

Percentage Percentage
Year changes January - February changes
Budget Budget
for 2007%*/ | for 2007/ |2008*/

2006 2007* 2008 2006 (2008/07*| 2006 2007 |2008* 2006 2007

I. REVENUFE' 52,460 | 56,647*| 62,602 8.0 10.5 7,365| 8,593 | 10,023 16.7 16.6
1. Ordinary budget 48,685 | 51,775%| 58,070 | 6.3 122 7,243 7,783 | 8,660 75| 11.3
(of which: extraordinary revenue) 7733 110
2. Public investment budget 3,775 4,872 4,532 29.1 -7.0 122 810 1,363 563.9 68.3
— Own revenue 212 - 240
— Revenue from the EU 3,563 Lo 4,292
1. EXPENDITURE' 60,692 | 67,168°| 70,908 | 10.7 5.6 7,605| 8,636 | 9,501 13.6 10.0
1.1 Ordinary budget 52,508 | 58,365 | 61,608 | 11.2 56 | 7,331 87147| 8717 11.1 7.0
(Interest payments)* 9,589 9,791 | 10,500 2.1 7.2 1253 966 600 -229| -379
1.2 Ordinary budget primary expenditure 42,919 | 48,574°| 51,108 | 13.2 5.2 6,078 7,181 | 8,117 18.1 13.0
(of which: tax refunds) 2,392 | 2,623 2,550 9.7 -2.8 191 457 | 587.0 139.3 28.4
2. Public investment budget 8,184 | 8,803 | 9,300 7.6 5.6 274 489 784 78.5 60.3
I1l. STATE BUDGET RESULTS -8,232 |-10521 | -8,306 =240 -43 522
Percentage of GDP -3.8 -4.6 -3.4 -0.1 0.0 0.2
. Ordinary budget -3,823 | -6,590 | -3,538 -88| -364 57
2. Public investment budget —4,409 | -3,931 | 4,768 -152 321 579

IV. PRIMARY DEFICIT (-)/

SURPLUS (+) 1,357 | -730 | 2,194 1,013|  923| 1,122
Percentage of GDP 0.6 -0.3 0.9 0.5 0.4 0.5
AMORTISATION PAYMENTS? 16,954 | 22,544 | 26,211 33.0 16.3 6,681 2,939 573 | -56.0 | -80.5

MINISTRY OF NATIONAL DEFENCE
PROGRAMMES FOR THE PROCUREMENT
OF MILITARY EQUIPMENT? 2,075 | 2,129 | 1,800 2.6 | -15.5 150| 0.001 | 0.001

1 For comparability purposes, tax refunds are included in expenditure and have not been deducted from revenue. This practice has been adopted by the Ministry of
Economy and Finance in recent years.

2 From 2003 onwards, interest and amortisation payments are recorded in the off-budget item “Ministry of National Defence Programmes for the procurement of
military equipment”.

3 Including the following revenue: €149.7 million from EETT revenue settlement, €299.3 million (unbudgeted in 2006) from the decrease in the capital of the Postal Savings
Bank, €34 million from the decrease in the capital of the Agricultural Bank, and €290 million from additional dividends of the Deposits and Loans Fund.

4 Including notional revenue of €437 million from the settlement of pending issues with Olympic Airlines.

5 Including notional expenditure of €840 million from the settlement of pending issues with Olympic Airlines, and retroactive payments to the Community Budget
(€1,108 million) as a result of GDP adjustment.

* Provisional data.

Source: General Accounting Office.
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