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1 INTRODUCTION

In the almost three years after the outbreak of
the debt crisis and the adoption of adjustment
programmes, economic activity registered a
cumulative decline of about 20%, weighting
heavily on the labour market. The unemploy-
ment rate showed a substantial increase, with
signs of persistence. In the same period, the
number of the long-term unemployed almost
quadrupled (reaching some 847 thousand in the
fourth quarter of 2012) and the unemployment
rate of youths below 25 years hit historical
highs. Employment fell substantially (around
795 thousand persons from the fourth quarter
of 2009 to the fourth quarter of 2012), mostly
as a result of the large decline in the male
employment rate. During the same period, the
labour force participation rate increased mar-
ginally, reflecting higher female participation.

Against this background, scientific discourse
concerning the relationship between unem-
ployment, employment and labour force par-
ticipation rates comes again into focus, as the
current recession affects participants in ways not
seen in past recessions. During past downturns,
workers, particularly older ones, withdrew from
the market, motivated by negative prospects to
find a job, as well as government policies, which
in several cases entailed early-retirement
schemes (Duval et al. 2011, OECD 2010). The
current crisis shows evidence that women and
youths enter the labour market to compensate
for the loss of family income caused by persist-
ently falling male employment (Mattingly and
Smith 2010, OECD 2012).

The change in the behaviour of labour market
participants is of particular interest in modern
economies and has been the focus of recent

studies (European Central Bank 2012). As
regards Greece, a study and analysis of the evo-
lution of unemployment, employment and par-
ticipation rate after the country was placed
under a support mechanism, although signifi-
cant in economic and scientific terms, has not
been conducted yet. After the onset of the cri-
sis, falling demand, in the context of dealing
with the problem of the long-term competi-
tiveness and fiscal adjustment of the economy,
led to a drop in labour demand, a decrease in
employment and an increase in the unem-
ployment rate. In the same period, major
changes in labour regulations and a series of
reforms in the labour market took place (Bank
of Greece 2011, 2012, 2013). Recent legislative
reforms increased labour supply, particularly
of youths and women. As a result, the unem-
ployment rate rose by 16.6 percentage points,
from 7.6% in 2008 to 24.2% in 2012, the
employment rate, which had been among the
lowest in the European Union, fell substan-
tially by 9.3 percentage points (from 49.4% in
2008 to 40.1% in 2012), and the labour force
participation rate declined marginally.

This study examines recent developments in a
number of key indicators of the Greek labour
market, such as the unemployment rate, the
long-term unemployment rate, the labour force
participation rate and the employment rate.
The examination of these indices is very impor-
tant, as they are associated with human capital
and their evolution affects the productive
capacity of the economy, currently and in the
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future. The human capital is an important fac-
tor of production, and its absence from this
process leads to a shrinking of labour and
depreciation of human skills, reduces the econ-
omy’s productive capacity, and inhibits the
return of the economy to stable and sustainable
growth rates. Moreover, the absence of youths
from economic activity has long-term adverse
effects on demographics, as it may ―among
other things― have a negative impact on or
delay the decision to start a family, thus
decreasing or even inhibiting birth-rates. This
study provides evidence of significant differ-
entiation in the relationship between the
employment rate, the labour force participa-
tion rate and the unemployment rate before
and during the crisis. Therefore, hypotheses
and proposals which are based on the assump-
tion that there is a linear relationship between
these variables, without considering the possi-
bility of it being asymmetric, could lead to
wrong conclusions and policy decisions. 

The examination of the relationship between
the three economic indices is carried out using
vector autoregression error-correction model
estimation, and aims at examining whether
labour force participation and employment
rate depend on the size of unemployment. The
econometric analysis uses the two-regime
threshold cointegration model of Hansen and
Seo (2002). The basic assumption tested is
whether the relationship between the labour
force participation and the employment rate is
linear or asymmetric (i.e. depending on the
size of unemployment and the country’s eco-
nomic activity). In these models, a long-run
equilibrium is achieved in the system, when it
either exceeds or falls short of a threshold
value or a critical regime. This model deter-
mines endogenously two regimes, a “typical”
regime, which represents a low unemployment
rate, and a second regime, which represents a
higher unemployment rate. The estimation is
conducted using quarterly data from the Greek
labour market for the period between the first
quarter of 1990 and the first quarter of 2012.
Empirical findings show that the relationship
between labour force participation and the

employment rate is not linear and rather
depends on the rate of unemployment, and
thus on the state of the economy. In particu-
lar, the econometric analysis shows that during
the first regime, i.e. when the unemployment
rate is low, the employment rate increases and
the labour force participation rate is a weakly
exogenous variable. By contrast, during the
second regime of high unemployment rates,
such as after the second quarter of 2010 when
the Memorandum of Understanding was
signed, strong downward pressure is generated
on the employment rate, and while the labour
force participation rate continues to increase,
it is still lower than before the crisis. The
results indicate that when unemployment is
high, labour market participants have a low
probability of employment. Moreover, econo-
metric analysis shows that the unemployment
rate in Greece is persistent. 

This study is structured as follows. Section 2
briefly reviews the key characteristics of the
Greek and the European labour markets
through an examination of a number of key
labour market indicators. Section 3 describes
the methodology used in the empirical analy-
sis and Section 4 presents data and empirical
results. The last section summarises the results
of this study. 

2 THE GREEK AND THE EUROPEAN LABOUR
MARKET: KEY CHARACTERISTICS, TRENDS
AND RELATIONSHIPS 

Despite some distinct characteristics before
and during the crisis, the Greek labour market
is in many respects similar to those of the other
EU-27 countries.

2.1 LABOUR FORCE PARTICIPATION RATE 

According to the Labour Force Survey (LFS)
data, the labour force participation rate1

increased continuously from the first quarter of
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11 The labour force participation rate of people aged 15-64 years is
calculated as the ratio of the labour force aged 15-64 to the total
population of this age.
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1998 to the third quarter of 2010 (from 62.9%
to 68.3%). However, despite a marginal decline
during the crisis, the labour force participation
rate remains high (see Chart 1). 

There is a wide difference between male and
female participation rates, as the female par-
ticipation rate, despite increasing over time, is
significantly below the participation rate for
men. The labour market gender gap fell from 24
percentage points in 2008 to 19 percentage
points in 2012. Despite this substantial decline,
it was still the second highest in the EU in 2012
(see Table 1). 

2.2 EMPLOYMENT RATE 

The employment rate in Greece2 increased
over time from 55.3% in the first quarter of
1998 to 62.2% in the third quarter of 2008 (see
Chart 2). This trend was reversed during the
economic crisis and the employment rate fell
substantially by 12 percentage points (50.2% in

the fourth quarter of 2012).3 The decline in
employment mostly reflects the stronger
decrease in male employment compared with
female employment. In the current recession,
male employment is more sensitive to a
decrease in economic activity, mostly because
men were employed in sectors that were hit the
hardest by the crisis, such as construction.4 The
rate of female employment in Greece falls sig-
nificantly short of the male rate, and is also
considerably below the respective EU rate.5
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22 The employment rate of persons aged 15-64 years is calculated as
the ratio of the employed aged 15-64 years to the total population
of the same age.

33 Sectors that suffered more job losses during the recent period are
construction (due to the decline in private construction activity and
the discontinuation of large infrastructure projects), manufactur-
ing and trade (owing to shrinking domestic demand). 

44 The male employment rate in Greece, although increasing over
time, from 71% in the first quarter of 1998 to 74% in the third quar-
ter of 2009, fell sharply to 59.2% in the fourth quarter of 2012,
declining by 14.8 percentage points, thus settling at substantially
lower levels than in 1998.

55 The female employment rate in Greece, although rising over time
(from 39.9% in the first quarter of 1998 to 49.3% in the third quar-
ter of 2009), fell sharply to 41.2% in the fourth quarter of 2012
(down by 8.1 percentage points). 
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The employment gender gap fell from 26.3 per-
centage points in 2008 to 18.8 percentage
points in 2012, mainly due to the decline in the
male employment rate (see Table 1). The
male-female employment gap, despite falling,
remains particularly high compared with other
EU countries (the second highest in the 
EU-27, following Italy, where the male-female
employment gap for 2012 was 19.8%). 

2.3 LABOUR FORCE PARTICIPATION, EMPLOYMENT
AND UNEMPLOYMENT: BREAKDOWN BY NATION-
ALITY AND AGE 

Before the crisis, foreign nationals had higher
employment and participation rates and lower
unemployment rates than Greek nationals.
This trend was reversed after the onset of the
crisis. Specifically (see Table 2): 

− Between 2008 and 2012 (fourth quarter), the
employment rate of foreign nationals fell
much more than that of Greek nationals. In
2012 (fourth quarter), the employment rate
of foreign nationals (aged 15-64 years) was
lower than the respective rate for Greek
nationals. The decline in the employment
rate of foreign nationals is attributable to
the substantially larger decline in the
employment rate of male foreign nationals
(larger than the decline in the employment
rate of female foreign nationals), as a sig-
nificant percentage of foreigners worked in
construction, which has shrunk substantially
during the recent crisis. 

− The decline in the employment rate is
stronger among foreign nationals than
among Greek nationals in all age groups,
and the 20-24 age group in particular. 

− The unemployment rate of foreign nationals
is higher than the respective rate for Greek
nationals (36.9% against 25.0% in the fourth
quarter of 2012), a trend observed since 2009.
The increase in unemployment of foreign
nationals is substantial and higher than the
increase in unemployment of Greek nation-
als across all age groups during 2008-2012. 

The fall in employment, the increase in unem-
ployment, as well as the strength and the dura-
tion of this crisis are factors expected to affect
the immigrants’ decisions as to whether they
should remain in Greece, driving a large share
to leave the country (OECD 2013). 

2.4 UNEMPLOYMENT RATE 

The unemployment rate in the EU is at its
highest since the start of the monetary union
and the differences observed in unemployment
rates among EU countries are substantial. The
unemployment rate in Greece (26.8% in March
2013) is the highest in the EU. The gender
unemployment gap in 2007-2013 rose sub-
stantially in Spain and Greece (by 18.7 and 18.1
percentage points, respectively) and was con-
siderably higher than the corresponding EU-27
average (3.6 percentage points). By contrast,
during the same period, the rate of unemploy-
ment fell only in Germany (by 3.6 percentage
points, from 9% to 5.4% – see Chart 3). 
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Female and youth unemployment 

The female unemployment rate6 (29.9% in the
fourth quarter of 2012) is substantially higher
than the male unemployment rate (23.5%) and
considerably higher than the average female
unemployment rate in the EU. Since the onset
of the crisis, the gender unemployment gap in
Greece has declined, reflecting the fact that
men were more severely hit than women. A sig-
nificant share of women work in the non-trad-
ables sector (healthcare, education, public
administration), which until now has not been
badly affected by the crisis, while female par-
ticipation in construction, which has suffered
the largest job losses in the past few years, is
small. It is a fact that Greek female workers are
worse off relative to their Greek male col-
leagues and their European female counter-
parts (Papapetrou 2008). 

The unemployment rate grew considerably
across all age groups between 2007 and 2012
(fourth quarter) (see Chart 4). The strongest
increase in unemployment concerns younger
ages (by 34.2 and 25.1 percentage points for 
20-24 years and 25-29 years, respectively), while
older workers (45-64 years) registered the
smallest increase (by 14.1 percentage points). 

According to Eurostat data, the highest youth
unemployment rates for the 15-24 age group
are recorded in Greece (56.8%) and Spain (at
54.1%) (fourth quarter of 2012). The youth
unemployment gap in 2007-2013 (third quar-
ter) rose substantially in Spain and Greece (by
36.3 and 35.2 percentage points, respectively),
which is significantly above the corresponding
EU-27 average (8.8 percentage points). At the
EU-27 level, the unemployment rate for this
age group has grown by almost 50% since the
onset of the economic crisis (from 14.9% in the
third quarter of 2007 to 23.2% in the fourth
quarter of 2012) (see Chart 5). 

Unemployment and education level

Unemployment rates grew for all education
levels between 2007 and 2012 (fourth quarter)

(see Chart 4).7 Employees with the highest
education level seem to have the lowest unem-
ployment rates and those with the lowest edu-
cation level have the highest. The mildest
increase in unemployment is recorded for the
education group with the highest level of edu-
cation (10 percentage points between the
fourth quarter of 2007 and the fourth quarter
of 2012) and the strongest increase is recorded
for the education group with the lowest level
of education (21.7 percentage points in the
same period). As a result, the unemployment
gap between the low- and high-skilled
widened substantially. 
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66 The unemployment rate refers to the 15-64 age group.
77 The importance of education in employment and the decline in

unemployment is well established both worldwide and in the case of
Greece (Papapetrou 2007, Mitrakos, Tsakloglou and Cholezas 2010).
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Long-term unemployment 

Another aspect of unemployment is its dura-
tion. The share of the long-term unemployed
(those unemployed for 12 months or over as a
percentage of the labour force) in Greece is
higher than the average share of the long-term
unemployed in the EU-27 (see Chart 6). The
share of female long-term unemployment is
substantially higher than the respective share
for men, and also the highest in the EU-27. 

As from the second quarter of 2008, long-term
unemployment (over a year) in Greece
became stronger. The impact of unemployment
―particularly long-term unemployment― is
reflected in the labour market, and also in pro-
duction and social cohesion. Human capital is
an important factor of production, and its
absence from the production process leads to a
deterioration of skills, shrinks the economy’s
productive capacity, and inhibits the return of
the economy to stable and sustainable growth

rates (Hotchkiss 2009, Lolos and Papapetrou
2010). As the duration of unemployment
increases, people may be discouraged, stop
looking for work and withdraw from the labour
market. In Greece, a dramatic aspect of unem-
ployment concerns youths, who find it hard to
get their first job and enter the labour market;
as a result, their skills deteriorate and they have
no chance to gain knowledge and experience
from participating in the labour market. The
economy is deprived of a large share of one of
the most productive and dynamic segments of
the labour force, youth and women, which could
contribute to the diffusion of innovation and
new technology, and support the social security
system. Recent data on OECD countries show
that the increase in the duration of unemploy-
ment spells is largest for Greece and Ireland
and, according to a non-recovery scenario, the
unemployment spells in Greece and Ireland
may last around two-and-a-half and one-and-a-
half years, respectively, longer than at the start
of the crisis (OECD 2012). 
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Even before the onset of the crisis, Greece had
high unemployment and long-term unem-
ployment rates, reflecting the inherent weak-
nesses of the Greek economy and the failure
of the Greek labour market to provide jobs for
the long-term unemployed. The recent eco-
nomic crisis and the tightening of fiscal and
credit policy as a result of the Memorandums
of Understanding, economic uncertainty and
the collapse of investment have significantly
affected the depth and magnitude of the reces-
sion in Greece and aggravated the problem of
unemployment, particularly long-term unem-
ployment, in the Greek economy. 

3 RELATIONSHIPS AMONG EMPLOYMENT,
UNEMPLOYMENT, AND LABOUR FORCE 
PARTICIPATION RATES 

3.1 INTERNATIONAL EXPERIENCE 

The current crisis affects the labour market in
ways not seen in previous recessions. During
past recessions, workers, particularly older ones,
withdrew from the market, motivated by nega-
tive prospects to find a job, and by government
policies, which in several cases provided for
early-retirement schemes (OECD 2010). Dur-
ing the current recession, female labour force
participation has different characteristics com-
pared with previous recessions. Women enter
the labour market to compensate for the loss of
family income, due to the stronger decline in
male employment than female employment
(Mattingly and Smith 2010). 

Despite falling demand, the labour force par-
ticipation rate increased in many European
countries (e.g. Spain, Germany, Austria, Italy,
the United Kingdom). By contrast, other coun-
tries recorded lower participation rates after
the onset of the crisis (e.g. Ireland, Portugal,
Finland, Belgium). In Ireland, the labour force
participation rate fell significantly (3 percent-
age points between the first quarter of 2007
and the first quarter of 2012) as a result of neg-
ative developments in the labour market. This
was associated with the fact that several Irish

were forced to migrate because they could not
find a job (the unemployment rate rose from
5.8% in 2008 to 14.6% in 2011). 

The largest decline in employment is recorded
in Ireland (10.2 percentage points), Spain (9.3
percentage points), Greece (8.7 percentage
points) and Portugal (5.6 percentage points).
The decrease in employment in these coun-
tries was significantly higher than in the EU (a
1.8% drop between the first quarter of 2007
and the first quarter of 2012 in the EU-17 as
a whole). Moreover, the increase in unem-
ployment was much sharper for these coun-
tries than for the EU-17 (2.4% between the
first quarter of 2007 and the first quarter of
2012). In Ireland unemployment rose by 10.8
percentage points, in Spain by 9.9 p.p., in
Greece by 9.3 p.p. and in Portugal by 6.1 p.p.
(see Chart 7). 

In countries characterised by higher demand,
such as Germany and the Netherlands, a higher
participation rate is associated with a higher
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employment rate, according to the assumptions
of the “discouraged worker model” (European
Commission 2012). 

In the current crisis, the increase in the par-
ticipation rate is associated with the “added
worker effect”. According to this assumption,
when household income declines because the
man-primary earner either becomes unem-
ployed or subject to wage cuts, secondary earn-
ers in the family, who did not participate in the
labour market (e.g. young persons and moth-
ers with children), get affected by the reces-
sion. In this case, secondary earners in the fam-
ily enter the labour market or increase their
hours worked in order compensate for the loss
of household income. 

There is uncertainty about whether the preva-
lence of high participation rates will continue
for much longer or whether this will be accom-
panied by withdrawal from the labour market
in countries where demand remains sluggish or
there are no policy interventions aiming to
keep the unemployed in the labour market.

3.2 THE GREEK EXPERIENCE 

In Table 3 employment, labour force partici-
pation and unemployment rate developments
in Greece are shown by gender and over time.
Given that labour market indices (employment,
unemployment, etc.) are affected by fluctua-
tions in economic activity (i.e. whether the
economy is in recession or expansion), it was
deemed necessary to show developments in two
distinct time periods (i.e. before and after the
onset of the crisis in 2008). The 4.2-percentage-
point rise in the participation rate from 2002 to
2012 (first quarter) reflects the significant
increase in the female participation rate by 8
percentage points and the marginal increase in
the male participation rate by 0.1 percentage
point. Current developments in the labour
force participation rate overshadow respective
developments during and before the crisis. The
total participation rate increased substantially,
by 3.4 percentage points, between the first
quarter of 2002 and the first quarter of 2008,
and by 0.8 percentage points between 2008 and
2012. Male and female participation rates

38
Economic Bulletin
November 201374

Participation rate

Total 63.5 67.7 4.2 63.5 66.9 3.4 66.9 67.7 0.8

Male 77.2 77.3 0.1 77.2 79.1 1.9 79.1 77.3 -1.8

Female 50.1 58.1 8.0 50.1 54.7 4.6 54.7 58.1 3.4

Unemployment rate¹

Total 7.3 15.5 8.2 7.3 5.6 -1.7 5.6 15.5 9.9

Male 6.1 15.4 9.3 6.1 4.5 -1.6 4.5 15.4 10.9

Female 8.6 15.5 6.9 8.6 6.8 -1.8 6.8 15.5 8.7

Employment rate

Total 56.1 52.3 -3.8 56.1 61.3 5.2 61.3 52.3 -9.0

Male 70.9 61.9 -9.0 70.9 74.6 3.7 74.6 61.9 -12.7

Female 41.5 42.6 1.1 41.5 47.9 6.4 47.9 42.6 -5.30

2002-2012 2002-2008 2008-2012

2002 2012 Change 2002 2008 Change 2008 2012 Change

Table 3 Labour force participation, unemployment and employment rates by gender, 
2002-2012 (Q1)1

Source: ELSTAT, Labour Force Surveys.
1 The unemployment rate refers to the share of the unemployed in total population.
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evolved differently during these two periods.
The female participation rate rose significantly
both before and during the crisis (4.6 percent-
age points and 3.4 percentage points, respec-
tively). By contrast, the male participation rate,
while rising in the period before the crisis (1.9
percentage points), fell by 1.8 percentage points
in 2008-2012.8

The unemployment ratio increased consider-
ably (by 8.2 percentage points) from the first
quarter of 2002 to the first quarter of 2012.9

The unemployment rate fell between the first
quarter of 2002 and the first quarter of 2008
(1.7 percentage points), but rose significantly
by 9.9 percentage points during the crisis. 

The employment rate increased in the 
2002-2008 period (5.2 percentage points), but
decreased substantially after 2008 (9 percent-
age points). The male employment rate fell sub-
stantially compared with the female employ-
ment rate during the crisis, while the female
employment rate increased further against the
respective rate for men in 2002-2008. 

The above findings provide substantial evi-
dence that the relationship among employment
and labour force participation rates and the
unemployment ratio may not be linear. The
asymmetric behaviour of these indicators
before and during the crisis indicates that using
models which assume a linear relationship
among these variables could lead to wrong con-
clusions and policy implications. Further
econometric analysis is necessary in this direc-
tion, which is the focus of the following section. 

4 METHODOLOGY 

This section summarises the methodology used
to examine the relationship among the key
labour market variables: the labour force par-
ticipation rate, the employment rate and the
unemployment rate. 

According to the analysis of Congregado,
Golpe and van Stel (2011), the relationship

between labour market variables is illustrated
in the following identity: 

et+ut=pt (1)

where pt is the labour force participation rate,
et is the employment rate and ut is the unem-
ployment rate. A restructuring of (1) gives the
following relation: 

ut=pt−et (2)

Thus, equation (2) can be estimated through
a bivariate model between the labour force
participation rate series (pt) and the employ-
ment rate series (et). In this case, the error
correction term is the difference between the
labour force participation rate and the
employment rate (pt–1−βet–1). If β equals 1,
then the error correction term equals the
unemployment rate (ut).10

The empirical examination of the relationship
between key labour market variables uses the
vector error correction model (VECM). In
particular, this methodology examines whether
the labour force participation and the employ-
ment rate are dependant on unemployment
levels and therefore on the business cycle. The
basic assumption tested is whether the rela-
tionship between the two variables (labour
force participation rate and employment rate)
is linear or asymmetric (i.e. depending on the
size of unemployment). To test whether there
is a non-linear relationship between the par-
ticipation rate and the employment rate when
the level of unemployment changes, the two-
regime threshold cointegration model of
Hansen and Seo (2002) is used. 

To proceed to the non-linear analysis, first a
benchmark linear model is presented, which is
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88 Nicolitsas (2012) examines the factors that influence the partici-
pation rate of women in the labour market in Greece.

99 The unemployment ratio between 15 and 64 years of age is calcu-
lated as the number of unemployed persons aged 15 to 64 divided
by the total population of the same age. 

1100 Variables are defined as percentages of the population, therefore
the unemployment rate variable is defined as the unemployment
ratio or the ratio of the unemployed to total population.
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a finite-order vector autoregressive model
(VAR) of the following form: 

(3)

where yt=[pt ,et]’ is a two-dimensional vector
containing I(1) variables, where pt is the
labour force participation rate and et is the
employment rate, Ai is a 2×2 matrix of param-
eters and εt is a 2×1 vector of residuals. This
unrestricted VAR model can be written in its
vector error-correction representation
(VECM) as follows: 

(4) 

where Γi= –�ΣΚ
j=i+1 Aj and Π= ΣΚ

j=1 Aj – I. In the
case of cointegration between pt and et, the
coefficient matrix Π has rank equal to one and
can be decomposed as Π=αβ’, where α and β
are 2×1 vectors containing the adjustment
coefficients and the cointegrating vector,
respectively. 

The VECM model with one lag order, used as
a benchmark, may be analysed as follows: 

(5) 

where wt–1(β)=pt–1−βet–1 denotes the error cor-
rection term (ECT). The elements α1 and α2

are the adjustment coefficients in the error cor-
rection model and β contains the cointegrating
vector. 

The typical linear cointegration model
assumes a symmetric long-run dynamic
adjustment process and, according to Con-
gregado, Golpe and van Stel (2011), it is an
incomplete method of testing the relationship
between the two variables. To examine
whether there is a non-linear relationship
between the pt and et variables, the Hansen
and Seo (2002) two-regime threshold cointe-
gration method is used. The key assumption
in estimating these models is that the long-run
equilibrium in the system is ensured when it
either exceeds or falls short of a critical
threshold or a critical regime. 

The two-regime threshold cointegration
model (TVECM) of Hansen and Seo (2002) is
presented as an extension of the linear bench-
mark model (5) with one lag and can be writ-
ten as follows: 

if  wt–1(β)≤γ
(6)

if wt–1(β)>γ

where there are two regimes, determined by
the value of the error correction term (wt–1(β)),
and γ stands for the value of the critical regime
or the threshold parameter. Based on model
(6), the non-linear mechanism is determined
by divergences from the long-run equilibrium
of the system, when it stands over or under the
critical regime value, and where Γ(L) and Γ’(L)
illustrate the system dynamics for each regime.
Similarly, α coefficients show, for each equa-
tion and in each regime, the speed of adjust-
ment of this variable back to its long-run value.
A statistically significant error correction term
(i.e. a significant α parameter) implies long-run
causality from the explanatory variables to the
dependent variable under consideration for the
specific regime (see Congregado, Golpe and
van Stel, 2011). 

To test for a non-linear cointegration rela-
tionship, Hansen and Seo (2002) suggest the
implementation of the Lagrange Multiplier
test (supLM), where the null hypothesis of 
linear cointegration (i.e. non-presence of dif-
ferent regimes) is tested against the alterna-
tive two-regime threshold cointegration
hypothesis.11

Before estimating the long-run relationship,
the order of integration of the series is tested.
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1111 For the analysis, a test statistic is used where 

, subject to the assumption that the

β value is known (β0) and equals one, i.e. β=1.
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To this end, the Dickey and Fuller (1979)
(ADF), Elliott, Rothenberg and Stock (1996)
DickeyFuller GLS (DF-GLS), and Lee and
Strazicich (2004) (LM) tests are carried out, to
test for the presence of a unit root. ADF and
DF-GLS unit root tests are based on the fol-
lowing equation: 

(7) 

where yt stands for the labour force participa-
tion rate (pt), the employment rate (et), and the
unemployment rate (ut), respectively, and the
xt matrix may contain a constant or a constant
and trend, and εt stands for the residual. 

Similarly, the Lee and Strazicich (2004) test,
which takes into consideration structural
breaks in the model, can be obtained from the
following regression: 

(8) 

where Zt is the vector accounting for structural
breaks. 

Lastly, the findings from the unit root test for
all variables are used to estimate a measure of
persistence. In particular, the half-life measure
is calculated as HL= ln(0.5)/ln(1+φ), where φ
is the estimated autoregressive coefficient from
equations (7) and (8), respectively, determin-
ing the length of time until a unit shock to a
series returns to half of its original value. 

5 DATA AND EMPIRICAL RESULTS 

5.1 DATA 

The empirical analysis uses quarterly data for
the labour force participation rate (pt), the
employment rate (et) and the unemployment
rate (ut) in Greece for the period between the
first quarter of 1990 and the first quarter of
2012. The variable for labour force participa-
tion (pt) is defined as the ratio of the labour
force to total population, the employment rate
(et) is defined as the number of the employed

to total population, and the unemployment
rate (ut) is defined as the unemployment ratio
or the ratio of the unemployed to total popu-
lation. Data are drawn from ELSTAT
national accounts and based on Bank of
Greece calculations. 

5.2 EMPIRICAL RESULTS 

At the first stage of the analysis, before esti-
mating the long-run relationship, the order of
integration of the pt, et and ut series is tested.
In order to test the order of integration of the
variables, the aforementioned ADF and DF-
GLS unit root tests are used, as well as the Lee
and Strazicich (2004) LM test, which takes into
consideration structural breaks in the series;
their findings are presented in Table 4. All
tests were conducted using the test specifica-
tions (7) and (8), respectively, with and with-
out trend.12

Results in Table 4 show that according to the
ADF and DF-GLS tests, the series are non-sta-
tionary at the 5% level of significance.13 The
Lee and Strazicich (2004) LM test, which takes
into account the presence of structural breaks
in the series and assumes an endogenous deter-
mination of structural breaks, supports the
findings of the ADF and DF-GLS tests.14

Interesting conclusions are drawn from testing
for the presence of a unit root in variables
according to the ADF, DF-GLS and Lee and
Strazicich (2004) LM tests. In series where the
null hypothesis of a unit root cannot be
rejected at the 5% level of significance, the
half-life measure is calculated. The half-life
measure is a measure of a series persistence to
a unit shock. In particular, it determines the
length of time until a shock to a variable dis-
sipates by half (Andrews 1993). Estimates of
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1122 The size of lags for the specialised test was selected by using the
recursive t-statistic, specifying a maximum length of kmax=4.

1133 With the exception of the ADF-GLS test on the employment rate
variable (et), where the unit-root assumption for the specification
without a trend is rejected.

1144 The LM test on the unemployment rate with trend rejects the unit
root assumption, but in this case the trend coefficient is not sig-
nificant, and therefore we employ the specification of the equation
without trend.
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half-life show that the employment rate and
the unemployment rate are more “persistent”
compared with the labour force participation
rate. The estimated persistence coefficients for
the employment rate range between 15.8 and
20.1 quarters, for the unemployment rate
between 13.1 and 46.5 quarters, and for the
participation rate between 1.4 and 9.9 quarters.
It should be noted that the estimated half-lives
of the employment and unemployment rates
are more persistent in the model which takes
into consideration the presence of structural
breaks. Specifically in this model, the half-life
of the unemployment rate is around 18 quar-
ters, i.e. it takes around 4.5 years for the unem-
ployment rate to fall to half its level in the
model reference period. In conclusion, the

half-life of the unemployment rate is particu-
larly high, suggesting a particularly strong per-
sistence of unemployment in Greece and con-
firming the recent study by Bakas and Papa-
petrou (2012), who demonstrated that the
unemployment rate in Greece is characterised
by the hysteresis hypothesis. 

The second stage of the analysis estimates the
vector error correction model (VECM) with
one lag, as presented in equation (5), using the
methodology of Johansen (1991).15 The results
of the linear model estimation lead to the con-
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1155 The lag length for the specified model was selected on the basis of
the SBC (Schwarz Bayesian) criterion, setting a maximum length
of kmax=4. 

Without trend

pt -0.004 -0.266 0.925 0 0.007 0.527

et -0.042 -2.206 0.206 4 16.03 -0.043 -2.347* 15.75

ut 0.027 0.882 0.995 4 0.029 1.013

With trend

pt -0.115 -2.559 0.300 0 5.65 -0.067 -1.775 9.93

et 0.004 0.125 0.997 4 -0.046 -1.964

ut -0.015 -0.404 0.986 4 46.51 -0.051 -2.380 13.12

Lee and Strazicich LM test

φ LM
Break

date
Optimal

lag λ Half-life

Level

pt -0.067 -1.871 1996Q4 4

et -0.034 -2.805 1997Q4 4 20.10

ut -0.038 -2.961 2009Q4 4 18.09

Level and trend

pt -0.391 -4.500 2003Q3 4 0.6 1.40

et -0.107 -2.838 2006Q1 4 0.7

ut -0.119 -4.995* 2004Q1 4 0.7

ADF test ΑDF-GLS test

φ ADF Prob
Optimal

lag Half-life φ ΑDF-GLS Half-life

Table 4 Unit root tests

Notes: The ADF 5% critical value is -2.89 without trend and -3.46 with trend. The DF-GLS 5% critical value is -1.94 without trend and -3.07
with trend. The LM 5% critical value is -3.57 without trend. The LM 5% critical values with trend depend on the location of the break, λ=(TB/T),
where T is the sample size and TB is the estimated break point, and are symmetric around λ and (1-λ). The critical values for λ=0.7, 0.6 are
-4.45, -4.50, respectively. * indicates rejection of the null hypothesis at the 5% significance level.
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clusion that there is no cointegration at a 5%
significance level.16,17

The long-run relationship between the partic-
ipation rate and the employment rate can be
asymmetric, and therefore the estimation of
this relationship on the basis of the linear
model may be inappropriate. Thus, the rejec-
tion of cointegration between the series may
arise from the presence of non-linearity in the
relationships between the two variables. 

In view of the above, to test for non-linearity,
the Hansen and Seo (2002) supLM test is
applied and p-values are calculated by two
bootstrap methods, i.e. the constant coefficient
bootstrap and the residual bootstrap, both cal-
culated on the basis of 5,000 simulation repli-
cations. The test results are presented in Table
5 and show that the linear cointegration rela-
tionship is rejected in favour of non-linear
cointegration. 

At the next stage, the two-regime cointegration
model (TVECM) of Hansen and Seo (2002) is
calculated to analyse the long-run relationship
between the labour force participation rate and
the employment rate during the recent eco-
nomic crisis, taking into account the presence
of asymmetry, i.e. the dependence on the size
of unemployment. Table 6 presents the results
of the threshold vector error correction model
(TVECM) in the presence of two different
regimes. The threshold value of the unem-
ployment rate was determined endogenously
by the model at γ=0.0786 and defines the error
correction coefficient (wt–1). Therefore, two
regimes were estimated: the “typical” regime
(accounting for 93.1% of observations), which
represents an unemployment ratio below
7.86% and the “extreme” regime, which rep-
resents an unemployment ratio of over 7.86%
and accounts for 6.9% of observations. This
regime covers the period after the second quar-
ter of 2010 (see Chart 8).18

The results of the estimation, presented in
Table 6, suggest that for unemployment levels
below 7.86% (i.e. within the “typical” unem-

ployment regime) the error correction effect is
positive, but it appears to be significant only
for the employment equation (at a 10% sig-
nificance level). However, the non-significance
of the error correction term in the labour force
participation rate function shows that in the
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1166 The number of lags for the VECM is k=1 according to the SBC cri-
terion. The non-linear analysis (TVECM) is based on the same lag
length as the linear model. The results of the linear model are not
included, but are available from the authors.

1177 The non-presence of cointegration between the participation rate
and the employment rate is also supported by the presence of a unit
root in the unemployment variable, which was defined in equation
(2) as the difference between the other two variables. 

1188 According to the LFS data, the unemployment rate in the second
quarter of 2010 was 11.8%. 

Cointegration vector 1 0.78

Threshold parameter γ 0.079 0.197

Test statistics 19.629* 22.699*

Fixed regressor 5% critical value 17.946 18.005

Fixed regressor p-value 0.018 0.003

Bootstrap 5% critical value 10.338 12.041

Bootstrap p-value 0.001 0.000

supLM0 supLM

Table 5 Testing for threshold cointegration

Note: * indicates rejection of the null hypothesis at the 5% signifi-
cance level.

wt–1
0.0714

(0.0553)
0.1377**
(0.0717)

0.0663*
(0.0296)

-0.1736*
(0.0548)

c -0.0031
(0.0033)

-0.0078**
(0.0043)

-0.0061*
(0.0020)

-0.0003
(0.0046)

∆pt–1
0.0958

(0.0716)
0.2896**
(0.1496)

-0.2156**
(0.1259)

-3.1072*
(0.3577)

∆et–1
-0.1551**

(0.0898)
-0.1106

(0.1126)
0.3201*

(0.0878)
0.0943

(0.1446)

Capital 
observations

93.10% 6.90%

Regime 1 Regime 2

∆pt–1 ∆et–1 ∆pt–1 ∆et–1

Table 6 Threshold VECM estimates (TVECM)

Notes: Eicker-White standard errors in parenthesis. *,** coefficients
are statistically significant at significance levels of 5% and 10%,
respectively. Regime 1: wt–1 ≤ 0.0786. Regime 2: wt–1 > 0.0786.

4.Papapetrou_Bakas:������ 1  04-03-15  10:43  ������ 79



first regime, i.e. when the unemployment rate
is low, the participation rate is a weakly exoge-
nous variable. 

By contrast, during the second, “extreme”
regime, i.e. when unemployment is high, the
results of the estimation suggest that the error
correction term is statistically significant (at a
5% level of significance) and negative for the
employment equation, and statistically signif-
icant (at a 5% level of significance) and posi-
tive for the labour force participation equation.
The findings of the analysis show that when the
unemployment rate is high, such as after the
second quarter of 2010, strong downward pres-
sure is generated on the employment rate, and
while the participation rate increases, the size
of the effect is smaller than before the crisis. 

On the basis of the test on the equality of the
error correction terms across the two regimes,
i.e. the asymmetry test between the error cor-
rection coefficients, the null hypothesis of
coefficient equality is rejected (the Wald test
equals 13.512 at the 1% level) and, accord-
ingly, on the basis of the dynamic coefficient
equality in the model, the null hypothesis of
coefficient equality is rejected (the Wald test
equals 102.566 at the 0% level). These results
show that there is asymmetry in the (error cor-
rection and dynamic) coefficients between the
two regimes. 

It is also interesting to examine the effects of
the labour force participation rate on the
employment rate in both regimes. In particu-
lar, the participation rate seems to have a pos-
itive effect on the employment rate when the
unemployment rate is low (first regime), while
the participation rate has a negative effect on
the employment rate when the unemployment
rate is high. This finding shows that labour
force participation during a period of low
unemployment rates is accompanied by an
increase in the employment rate. By contrast,
during a period of high unemployment rates,
participation in the labour market does not
translate into employment, i.e. entering the
labour force by no means automatically

implies finding a job. Rather, the results show
the opposite: when unemployment is high,
those entering the labour market have limited
employment possibilities. 

Finally, Chart 8 presents the evolution of the
error correction term, i.e. the estimated
response of (changes in) the participation rate
(∆pt–1) and (changes in) the employment rate
(∆et–1) to the discrepancy between them (i.e.
the unemployment ratio of the previous
period). Chart 8 shows that for low employ-
ment rates in the “typical” regime, the
response of both series is slightly positive.
However, in the high unemployment regime,
the estimated response of the labour partici-
pation rate is positive and the estimated
response of employment is strongly negative.
The results show that during periods of adverse
macroeconomic conditions, as reflected in the
high unemployment rate, employment falls
substantially and the participation rate
increases as income declines and secondary
earners enter the labour market to compensate
for the loss of household income. 

In sum, according to empirical findings, the
linear cointegration hypothesis is rejected in
favour of a two-regime threshold cointegration
model as per Hansen and Seo (2002). Conse-
quently, the two-regime system seems to char-
acterise the asymmetric adjustment of the
labour force participation rate to a long-run
equilibrium with the employment rate, with
the threshold value (i.e. the unemployment
ratio) estimated at 7.86%. The “extreme”
high-unemployment regime coincides with the
recent crisis, as can be seen in Chart 8, while
the threshold value coincides with the signing
of the Memorandum of Understanding
between Greece and its European partners
and the International Monetary Fund (second
quarter of 2010). 

The results of the econometric analysis suggest
the need to adopt measures to stop the
increase and reduce unemployment in order to
correct imbalances in the labour market. In
this direction, unemployment could be con-
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tained, inter alia through active employment
policies, which would increase the employ-
ment probability of the unemployed, help
employees keep their jobs when they are at
risk of losing them, and improve their skills.
Moreover, the creation of economic growth is
a necessary condition to reduce unemploy-
ment. Boosting demand, focusing on produc-
tivity and innovation, improving education,
combatting tax and contribution evasion, pro-
moting investment, enhancing the effective-
ness of public administration, reducing
bureaucracy and removing the obstacles and
disincentives for starting a business would lead
to higher production and employment and
ease the unemployment problem. 

6 SUMMARY OF CONCLUSIONS 

The aim of this study has been to explore
developments in key labour market aggregates,
such as the unemployment rate, the labour
force participation rate and the employment
rate, and to highlight the fact that, in the cur-
rent environment of deep and protracted eco-
nomic recession, they are very different from

what they were before the crisis. The exami-
nation of the labour market indicators in the
Greek economy is very important, as they are
associated with human capital and affect the
productive capacity of the economy, currently
and in the future. 

The study goes on to explore the econometric
relationship between employment (et), partic-
ipation (pt) and unemployment (ut) rates. The
analysis uses quarterly data for Greece span-
ning the period between the first quarter of
1990 and the first quarter of 2012. The exam-
ination is carried out on the basis of the vec-
tor autoregression error correction model,
which calculates the degree to which labour
force participation and employment rate
depend on the size of unemployment. In other
words, the basic assumption examined is
whether the relationship between the labour
market participation rate and the employment
rate is linear or asymmetric (i.e. depending on
the size of unemployment and the stage of the
country’s economic activity). To examine
whether there is a non-linear relationship
between the two variables when the level of
unemployment changes, the Hansen and Seo
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(2002) two-regime threshold cointegration
model is used. 

The empirical analysis initially examines the
degree of integration of the pt, et and ut series
using various tests for the presence of a unit
root. Estimates show that the employment rate
and the unemployment rate are more “persis-
tent” than the participation rate, suggesting the
persistence of unemployment in Greece. 

As a next step, the two-regime threshold coin-
tegration model (TVECM) of Hansen and Seo
(2002) is estimated to study the long-run rela-
tionship between the labour force participation
rate and the employment rate, taking into
account the presence of asymmetry, i.e. the
dependence of the variables on the size of
unemployment. The two-regime system seems
to characterise the asymmetric adjustment 
of the labour force participation rate to a 
long-run equilibrium with the employment
rate, and the threshold value of the employ-
ment rate was determined endogenously by the
model. The high-unemployment regime covers
the period after the second quarter of 2010. 

Empirical findings show that the relationship
between the labour force participation rate and
the employment rate is not linear; rather it
shows significant differentiation and depends on
the unemployment rate, and thus on the state of
the economy. The results of the analysis suggest
that during periods of low unemployment rates,
positive pressures are exerted on both the
employment rate and the labour participation
rate. By contrast, during the second regime,
when the unemployment rate is high, such as
after the second quarter of 2010, strong down-
ward pressure is generated on the employment
rate, and while the participation rate continues

to increase, it is still lower than before the cri-
sis. 

The results of the empirical analysis show that
in the period before the second quarter of 2010,
when the unemployment rate is low, in line with
the findings of the employment equation, the
labour force participation rate is a weakly
exogenous variable, while the employment rate
is an endogenous variable. By contrast, during
the second “extreme” regime, i.e. when unem-
ployment is high, strong downward pressure is
generated on the employment rate, and while
the labour force participation rate increases, it
is still lower than before the crisis. The high-
unemployment regime coincides with the
recent crisis and, more specifically, the period
of Greece’s entry into the Memorandum of
Understanding (second quarter of 2010). The
results show that during periods of adverse
macroeconomic conditions, as reflected in the
high unemployment rate, the employment rate
falls substantially and the participation rate
increases as income declines and secondary
earners enter the labour market to compensate
for the loss of household income. 

It is also interesting to examine the effects of
the labour force participation rate on the
employment rate under both regimes. In peri-
ods of low unemployment, coinciding with
upturns in the Greek economy, labour partic-
ipation is accompanied by an increase in the
employment rate. By contrast, during the cur-
rent high unemployment period, participation
in the labour market does not automatically
imply finding a job. Rather, the results point
in the opposite direction. In other words, when
unemployment is high, persons entering the
labour market have a low probability of
employment.
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