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Abstract

The enhancement of productivity constitutes a crucial
component for the sustainable development of a coun-
try and is closely related to more and better jobs and
improved living standards. Hence, there are strong re-
quirements for monitoring and interpreting the trends
and main determinants of productivity, in conjunction
with the design and evaluation of policies for promot-
ing productivity at the national, sectoral and regional
levels. This article first examines the national and sec-
toral dimensions of productivity in Greece. Given the
increased and persistent regional inequalities in the
country, it further analyses labour productivity and total
factor productivity as well as the interregional produc-
tivity gap over time. The level and evolution of labour
productivity are also investigated by sector of econom-
ic activity in each region. The findings provide useful
insights into the formulation of policies for boosting
the sustainable and inclusive growth, productivity and
competitiveness of the country through identifying
needs and opportunities for reforms and investments.

JEL codes: D24, 047, R12.

Keywords: Labour productivity, multifactor productivi-
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1. Introduction

Productivity improvements have a persistent effect and
greatly determine the living standards and the sustain-

able growth, efficiency and stability of the economy of
a country in the long run. The strengthening of produc-
tivity constitutes a major priority for the Greek govern-
ment in both its national strategic growth plan (Hellen-
ic Republic, 2018) and the national reform programme
(Hellenic Republic, 2019). In contrast with horizontal
measures of economic policy, whose effectiveness are
contested, emphasis is given to the implementation of
(more) targeted measures at the levels of regions and
sectors of economic activity, in order to boost employ-
ment and regional development.

Specifically, the issue of the analysis of labour pro-
ductivity, typically expressed in terms of the ratio of
GDP to total working hours, can be regarded as mul-
tidimensional since it is affected by several driving
factors which are present and interplay at the glob-
al, European, national, sectoral and regional/local
levels. Particularly, the treatment of the productivity
slowdown and the increasing inequalities among
firms, industries and regions are considered as pol-
icy priorities for the European Union (Rincon-Aznar
et al., 2014; Juncker et al., 2015; Van Ark and Jéager,
2017). For these purposes, fiscal policies and struc-
tural reforms are suggested and implemented in spe-
cific sectors, such as education, research and devel-
opment (R&D) and the labour market, especially in
high value-added and technology-intensive activities,
and in the influence of the digital transformation of
the economy. In this context, the contribution of ICT
(tangible and intangible) capital and skills to output
growth becomes increasingly important. However, it
is stressed that, in Greece, the contribution of the ICT
capital and quality of labour to output growth are rel-
atively limited, compared to the corresponding con-
tribution of the non-ICT capital and quantity of labour
(Tsekeris, 2018).

At the sectoral level by region, some changes in labour
productivity can be associated with effects that are
common in the EU, while others can be attributed to
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endogenous characteristics of regional economies, in-
cluding the level of regional specialisation and the sec-
toral concentration of economic activity. For instance,
the processes of globalisation and the international
fragmentation of labour and value-added production
are considered as having intensified the sectoral con-
centration and the single (vs. multiple) specialisation
of regions, or geographically dispersed specialisation
patterns, in order for local (and more vulnerable) in-
dustries to retain their productivity levels and be pro-
tected from the exposure to globalised market com-
petition. Compared with the concentration of new and
higher-technology sectors in the core regions of Eu-
rope, traditional and lower-technology sectors tend to
concentrate in the periphery. As a result, regions in
the EU periphery are likely to increase their depend-
ence on lower-technology sectors and reduce their
competitiveness, with regard to the ability to innovate
and produce higher value-added goods (IGEAT-ULB,
2008; Vegeulers, 2017).

Among others, the labour productivity of an industry can
vary with the market structure, competition conditions,
age and size of firms, adoption and use of ICT, and
the ability to achieve economies of scope and scale in
the same and other regions. On the one side, regions
with more mature and technologically advanced econ-
omies, whose products pertain to higher complexity,
have arguably improved performance in innovation,
knowledge diffusion and productive efficiency, com-
pared to regions with lower or medium technology and
less mature economies (Siegel et al., 1995; Aiginger
and Davies, 2004; Van der Panne, 2004; Frenken et
al., 2007; Prager and Thisse, 2012). On the other side,
regions encompassing more traditional markets, with
lower technology and knowledge intensity, which are
less exposed to (international) competition, can possi-
bly have higher profit margins and productivity growth
rates compared to regions with more extroverted and
differentiated markets (Holmes and Stevens, 2002;
Lee et al., 2010; Petrakos et al., 2012; Papaioannou
etal., 2017).

This article investigates the variations in labour pro-
ductivity among the regions and sectors of the Greek
economy, the heterogeneity of labour productivity by
sector in each regional economy, and the changes
that occurred during the period of deep and persistent
economic crisis in the country. Specifically, Section
2 examines developments in labour productivity in

Greece and differences between the national level of
labour productivity and total factor productivity (TFP)
and the corresponding international frontier. It is not-
ed here that TFP, or multifactor productivity, is closely
related to and often represents the efficiency of a na-
tional or regional economy. It denotes how efficiently
physical capital and labour inputs (and, possibly, oth-
er inputs, like energy and land, given the availability
and exploitability of data) are used in the production
process. In other words, a change in TFP corresponds
to that change of GDP which cannot be explained by
changes in physical capital and labour (or other pro-
duction) inputs. Section 3 provides an analysis of la-
bour productivity and TFP by NUTS-II region,' giving
emphasis on the gap between the core region (Attiki,
where the capital city of Athens is located) and pe-
ripheral regions as well as the best-performing region
in the EU-28. Section 4 analyses, in more detail, la-
bour productivity by sector of economic activity in
each region. Section 5 summarises and concludes,
suggesting policies for strengthening productivity and
reducing inequalities at the national, sectoral and re-
gional levels.

2. National and sectoral dimensions
of productivity

In this section, labour productivity is examined at both
the national and the sectoral level, in order to identify
possible structural problems in the Greek economy.
According to the OECD, during the decade 2008-2017,
labour productivity in the country decreased by -9.6%.
This drop was smaller during the last 5-year period
2013-2017 (-1.4%), compared to that during the pe-
riod 2008-2012 (-7.6%), namely, the first years of the
economic crisis (Figure 1). To the contrary, during the
same period (2008-2017), the average labour produc-
tivity in the EU-28 increased by 9%, while the increase
in average labour productivity in the countries of the
euro area and the OECD (about 8.4% in both cases)
was slightly smaller. Nonetheless, there was a slow-
down of labour productivity in all cases, particularly
in the euro area (from 3.9% during 2008-2012 to 3.2%
during 2013-2017).

Based on Papaioannou et al. (2017), the gap Pgpp ¢ in
labour productivity P, , (expressed as the ratio of GDP
to the total working hours) of a country ¢, with respect
to the best-performing country f (with the maximum

1. This corresponds to the second-level classification of the Nomenclature of Territorial Units for Statistics (NUTS) for the sub-national divi-

sion of EU regions.
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labour productivity), in a sample of countries under
examination, in time period (year) t, can be given as

follows:
P
PGAPc,t = In[P;tt]

During 2008-2017, Greece notably increased (by
23%) its distance from the best-performing country in
the euro area (and the OECD) (Figure 1). This increase
was magnified during 2013-2017 (10.5%), compared
to the period 2008-2012 (7.5%), suggesting a decline
in the competitiveness of the country (as expressed
by the distance from the production frontier?).

(1)

In addition to labour productivity, the TFP is also con-
sidered here, as it mirrors a range of productivity-

FIGURE 1

influencing factors, such as agglomeration econo-
mies, networking effects, knowledge diffusion and
other externalities, technological progress and or-
ganisational changes. Assuming the existence of
constant elasticity of substitution between labour and
capital, and constant returns to scale, a Cobb Doug-
las production function can be specified of the fol-
lowing form:®

Y= A (K (L), 2)

where Y, represents the gross output and K, and L;,
the physical capital stock* and labour input (typically
defined in terms of total working hours), respectively,
in a country (or region) i in time period (year) t, while
A, refers to a technological parameter that is neutral
of capital and labour inputs, which here represents the

Labour productivity (GDP per working hour, in USD, constant prices, 2010 PPP?) in Greece, the Euro
area, the EU-28 and OECD countries, and the productivity gap in Greece,? 2008-2017
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Source: Own processing of data from the OECD.

Notes: 1. Prices are adjusted for Purchasing Power Parity (PPP).

2. The best-performing country during 2008-2014 was Luxemburg, and during 2015-2017 was Ireland.

2. It corresponds to the reference country for benchmarking (i.e., whose labour productivity defines the frontier) among the OECD countries.

This country may differ across the time period of the study.

3. See Papaioannou et al. (2017) for further information and explanation about the theoretical background and specification of the Cobb
Douglas production function and its application to the Greek regional economy. It is noted that the Cobb Douglas production function can
be alternatively specified by assuming different returns to scale and types of technical progress, and it constitutes the most widely adopted

production function in the literature (Acemoglu, 2008).

4. The variable of physical capital stock is estimated with the use of the perpetual inventory method for each region and year of the study

period (Derbyshire et al., 2013).
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TFP (Papaioannou et al., 2017). The parameter a de-
notes the capital share of income. In turn, TFP can be
calculated as follows:®

. @

(K )" (L)

For the comparative analysis of TFP among coun-
tries and its intertemporal evolution in Greece, this
measure is expressed as an index, in relation to
the US=1 and in constant national prices over time
(2010=1) (Figure 2). The TFP of the Greek econo-
my presents a pronounced and increased deviation
from the TFP of both the US and Germany, declining
at about 54% of the TFP of those two countries in
2017. Especially, the TFP of the Greek economy (at
constant national prices) was reduced by 17% dur-
ing the period 2008-2012, and basically remained
the same afterwards.

TFP, =

With regard to the sectoral dimension of labour pro-
ductivity in Greece, during the period 2008-2016, all
sectors of economic activity presented a decline in
productivity, except for manufacturing (23%), con-

FIGURE 2

struction (20%), and agriculture-forestry-fishing (14%)
(Figure 3). The growth in labour productivity in the
sectors of agriculture-forestry-fishing and construc-
tion refers to the first 5-year period 2008-2012. Par-
ticularly in the case of construction, this growth is at-
tributed to the remarkably higher rate of employment
reduction (in total working hours), compared to the
falling rate of gross value-added production. On the
contrary, the manufacturing sector increased its la-
bour productivity mostly during the period 2013-2016
(by 14%).

Nevertheless, it is mentioned that the sectors of real
estate, renting and business service activities, and fi-
nancial and insurance activities, together with that of
electricity, gas, water supply, sewerage, waste manage-
ment and remediation activities, retained the best per-
formance in labour productivity, although it decreased
over the whole period. Agriculture-forestry-fishing re-
mained the sector with the lowest labour productivity in
the Greek economy.

These results suggest the need for the further mod-
ernisation and upgrading of sectors producing inter-

TFP index for Greece and Germany, constant prices, PPP! in relation to US=1, with respect
to the prices of the reference period, and TFP index for Greece, constant national prices (2010=1),
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Note: 1. Prices are adjusted for Purchasing Power Parity (PPP).

5. However, the part of output growth which cannot be explained by changes in production inputs may be differentiated according to the way
the dependent variable of the production function is defined (Bell and Ho, 1977).
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FIGURE 3
Labour productivity (gross value added per working hour, in euro, constant prices 2010)
by sector of economic activity in Greece, 2008-2017
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Source: Own processing of data from the OECD.

Notes: A: Agriculture, forestry and fishing, B: Mining and quarrying, C: Manufacturing, D-E: Electricity, gas, water supply, sewerage,
waste management and remediation activities, F: Construction, G-I: Wholesale and retail trade, accommodation and food services,
transportation and storage, J: Information and communication, K: Financial and insurance activities, L-N: Real estate, renting and
business service activities, O-U: Public, social and personal service activities.

nationally tradable goods, such as those of manu-
facturing and agriculture, whose labour productivity
still remains at low levels, in relation to sectors of
services, in order to promote the transformation of
the production model of the country and its compet-
itiveness.

3. The regional dimension of productivity

According to the OECD (2018), most regions of its
member-countries have increased their productivi-
ty, but larger inequalities appear within them, so as
their growth becomes less inclusive. However, the
tradeoff between regional productivity growth and
increased regional inequalities cannot be regard-
ed as the general rule. In the case of Greece, the
intense and persistent problem of core-periphery
inequalities (Tsekeris, 2017) renders necessary the
measurement of regional labour productivity and
TFP and the corresponding productivity gap among
regions. As described in Papaioannou et al. (2017),
the measurement of regional productivity can help
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determine the considerable heterogeneity among
regions and identify suitable policies for reducing
spatial disparities and supporting regional conver-
gence.

Initially, the labour productivity P,, (expressed as the
ratio of gross value added to total working hours) in
each region r in some time period (year) t is calculated
(Figure 4). The corresponding productivity gap Pgap,,
between Attiki (i.e., the region with the highest labour
productivity) and the remaining regions of the country
is given as:

P,
PGAP,r,t = In(;\gﬂw) (4)

rt

where P, refers to the labour productivity of the
region of Attiki. The productivity gap between Attiki
and the EU region with the highest labour productivity
in each year of the study period is calculated corre-
spondingly (Figure 5).

During the period 2008-2016, Dytiki Makedonia and
Sterea Ellada were the regions with the highest la-
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Kriti

Voreio Aigaio
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Source: Own processing of data from Eurostat.

Note: Regions are listed in descending order according to the level of labour productivity in 2016.

Distance of Attiki from the EU-28 regional
productivity frontier
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Dytiki Makedonia

Productivity gap of Attiki with respect to the best-performing
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Source: Own processing of data from Eurostat.

Notes: 1. The EU region with the highest labour productivity during 2008-2016 was that of Brussels. Regions are listed in descending
order according to the magnitude of their productivity gap from the region of Attiki in 2016.
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FIGURE 6
TFP of Greek regions, 2008-2016
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bour productivity, following Attiki.® To the contrary,
during 2008-2013, Ipeiros was the region with the
lowest labour productivity (except for 2011, when
Kriti presented the lowest labour productivity), while
during 2014-2016, the region with the lowest labour
productivity was Voreio Aigaio. In the given study pe-
riod, the productivity gap between Attiki and the oth-
er regions increased on average. Also, during 2008-
2011, the productivity gap between Attiki and the EU
region with the highest labour productivity (i.e., Brus-
sels) also increased, but it then gradually diminished,
reaching in 2016 a level lower than that before 2013
(Figure 5).

Next, Figure 6 presents the TFP in each Greek re-
gion and Figure 7 depicts the TFP gap between Attiki
and the remaining regions of the country, as well as
between Attiki and the EU region with the highest
TFP. Assuming the existence of constant elasticity
of substitution between capital and labour, and con-
stant returns to scale, the regional TFP can be calcu-
lated with the use of equation (3), setting a=0.333.
This strong assumption about the share of capital
(and labour) in income is made due to the absence
of relevant data at the regional level. However, it is

adopted in the literature of regional economic anal-
ysis (e.g., Marrocu et al., 2013; Beugelsdijk et al.,
2018). It has also been proven empirically that the
sum of capital and labour shares are close to unity,
at both the cases of Greek and EU regions (Tsekeris
and Papaioannou, 2018; Tsekeris and Papaioannou,
2019, respectively).

Similar to equation (1), the gap TFPgup ., Of the TFP, ;in
a region r, in some time period (year) t, can be given
as follows:

(5)

TFP,,

TFP,...
TFFEARntzln(AmmJJ’

where TFP,,,., refers to the TFP of the region of Attiki,
which is the region with the highest TFP in the coun-
try (Figure 6). It is, however, noted that the ranking
of the remaining regions according to the magnitude
of TFP differs from that based on the magnitude of
labour productivity. Particularly, it is mentioned that,
while Dytiki Makedonia is ranked second on the ba-
sis of labour productivity, it drops to the 11th position
on the basis of TFP. This notable difference can be
attributed, among other factors influencing the for-

6. The names of regions follow the Eurostat’'s NUTS. These names are translated to English as follows: Attica (Attiki), Central Greece (Sterea
Ellada), Central Macedonia (Kentriki Makedonia), Crete (Kriti), Eastern Macedonia and Thrace (Anatoliki Makedonia-Thraki), Epirus (Ipeiros),
lonian Islands (lonia Nisia), North Aegean (Voreio Aigaio), Peloponnesus (Peloponnisos), South Aegean (Notio Aigaio), Thessaly (Thessalia),

Western Greece (Dytiki Ellada), Western Macedonia (Dytiki Makedonia).
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FIGURE 7

TFP gap between Attiki and the remaining regions of Greece, and between Attiki and the EU-28 region
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in 2016.

mation of its regional product, to the operation of the
electric power generation units of the Public Power
Corporation in the constituent prefectures of Kozani
and Florina (Tsekeris, 2017). In 2016, the region of
Notio Aigaio presented the second highest TFP in the
country, although it ranked fifth on the basis of labour
productivity. It is further noted that, in 2016, the region
of Voreio Aigaio presented the 7th highest TFP in the
country, although it was in the last position on the ba-
sis of labour productivity.

Similar to labour productivity, during 2008-2012, TFP
decreased considerably in all the regions (except for
Dytiki Makedonia) and recovered after 2013. None-
theless, in contrast with labour productivity, whose
performance is mixed among regions over time, the
TFP of all the regions (except for Dytiki Makedonia)
decreased in total during the given study period. The
region of Notio Aigaio presents the second highest
TFP in all the years of the reference period (except for
2012, when the region of Sterea Ellada had the second
highest TFP in the country).

On the contrary, during 2008-2009, Dytiki Makedonia
had the lowest TFP, while during 2010-2016, Dytiki EI-
lada had the lowest TFP (except for 2012, when the
region of Ipeiros had the lowest TFP). Similar to the
case of the labour productivity gap, during the given

KEPE, GREEK ECONOMIC OUTLOOK 2019/39

study period, on average, the TFP gap between the
region of Attiki and the other regions of the country
increased.

Map 1 depicts the intense and persistent interregional
differences in TFP. The dominance of the region of At-
tiki is evident and steady over time, against the other
regions of the country. Some regions have improved
their relative position, in terms of their ranking on the
basis of TFP, as they either presented smaller loss-
es (Kentriki Makedonia, Sterea Ellada, Peloponnisos)
or increased their TFP (Dytiki Makedonia), in contrast
with other regions that presented larger losses (Dytiki
Ellada, Voreio Aigaio).

The considerable disparities between the core (At-
tiki) and peripheral regions, in terms of both labour
productivity and TFP, can be attributed to a range
of factors, including the complex geomorphological
terrain of the country (with the large mountainous
blocks and the scattered island complexes, which
hinder the accessibility and the ease of service pro-
vision), the small size of firms, the difficulty of doing
business and creating new and high value-added
employment positions, and the limitations to devel-
oping or exploiting economies of scope and scale
(Papaioannou et al., 2017; OECD, 2019). As shown
in Figure 7, the TFP gap between the region of Attiki
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y =0.0405*** x + 3.2495***

R?=0.1061

TFP of NUTS-II regions
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% tertiary-education graduates in NUTS-II regions

Source: Tsekeris and Papaioannou (2019) and own processing of data from Eurostat.

Note: *** Denotes statistical significance above 99% level of confidence.
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R&D expenditure in NUTS-II regions

Source: Tsekeris and Papaioannou (2019) and own processing of data from the National Documentation Centre (EKT).

Notes: There are no data for years 2012 and 2014.
*** Denotes statistical significance above 99% level of confidence.
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and the best-performing EU region increased consid-
erably during 2010-2013, and then recovered in 2014,
reaching the level of 2008.

Provided the importance of the human capital and
R&D expenditure on the ability of regions to innovate
and increase their productivity, by utilising their cap-
ital and labour inputs in a more efficient way, the re-
lationship between those variables and regional TFP
is examined here. The human capital is expressed as
the ratio of the working population who are tertiary ed-
ucation graduates in each region (Papaioannou et al.,
2017). The R&D expenditure corresponds to both the
public and the private sector.

The findings indicate that there is a statistically sig-
nificant (p<0.01) positive correlation between hu-
man capital and TFP at the NUTS-II level of regions.
The regions with the highest and fourth highest TFP,
namely, Attiki and Kentriki Makedonia, respectively,
concentrate the highest human capital stock in the
country (Figure 8 above). Additionally, the regions of
Attiki and, to a much lesser extent, Kentriki Makedonia,
have the most expenditure on R&D. The correlation
between R&D expenditure and TFP at the NUTS-II lev-
el of regions is also found to be statistically significant
(p<0.01) and positive (Figure 9 above).

4. Labour productivity by region and sector

Given the considerable variations in productivity among
regions and sectors of economic activity, as de-
scribed in the previous sections, labour productiv-
ity is analysed here by sector in each region of the
country. It is stressed that the development process
of a region is significantly affected by the typology
of firms located in that region and the sectoral com-
position of local production (McCann, 2013). For
this purpose, on the basis of data originating from
the business registry of ELSTAT, in years 2008 and
2016, the labour productivity of each sector in a re-
gion is calculated as the ratio of the turnover of all
firms belonging to that sector to the total number of
employees.

The labour productivity patterns observed by sector in
each region are partially different, compared to those
relying on the analysis only at the sectoral or regional
level. Nonetheless, it should be taken into account that
the variable of labour productivity is calculated here
by adopting a different definition, i.e., the firm turno-
ver per employee, at a more detailed level of sectoral

analysis. In 2008, financial and insurance activities,
and electricity, gas, steam and air conditioning supply
in the region of Attiki are the sectors with the highest
labour productivity (Table 1). In 2016, the sectors with
the highest labour productivity are those of electricity,
gas, steam and air conditioning supply in the region of
Attiki, and real estate activities in the region of Sterea
Ellada (Table 2).

In both 2008 and 2016, the sector of wholesale and
retail trade and repair of motor vehicles and mo-
torcycles, presents, on average, the highest labour
productivity. Other sectors of high labour productiv-
ity are, on average, those of manufacturing, mining
and quarrying, financial and insurance activities (in
2008) and electricity, gas, steam and air conditioning
supply (in 2016). In both years, the sectors with the
lowest labour productivity (excluding the unknown
activities) are, on average, those of public adminis-
tration, defence and compulsory social security, and
education.

The regions of Attiki and Kentriki Makedonia present,
on average, the highest labour productivity. It is not-
ed that the increase of labour productivity in the re-
gion of Sterea Ellada in 2016 is mainly attributed to
the remarkable growth of labour productivity in real
estate activities, which is a sector with very high cap-
ital intensity (large transaction values due to the real
estate prices) and a small number of employees. A
notable increase in labour productivity between the
years 2008 and 2016 is also observed in the sector
of electricity, gas, steam and air conditioning supply,
particularly in Kriti, Anatoliki Makedonia and Thraki,
Notio Aigaio, and other regions (Table 3). On the con-
trary, an important decrease in labour productivity is
observed in the primary production sector (agricul-
ture, forestry and fishing) in almost all the regions of
the country, and in all the services sectors, particu-
larly in public administration, defence and compul-
sory social security, and education, in almost all the
regions of the country.

Next, the relationship between the average firm size
and labour productivity by sector and region is ex-
amined. Based on the definitions of Eurostat,” the av-
erage size of a firm can be defined in terms of (a) the
average number of employees (number of workers
per firm), and (b) the average turnover (turnover per
firm). In contrast with the average number of employ-
ees (Figure 10), the average firm turnover by sector
in each NUTS-II region presents a statistically sig-

7. <https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Statistics_on_small_and_medium-sized_enterprises#SME_definition>.
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Year 2008

y=0.2507*** x+ 1.4605***
R?=0.0358

Year 2016

y =-0.3329*** x +1.5376***
R?=0.0695

Labour productivity

T
15

Average firm size (number of workers per firm)

W 2008 + 2016

Source: Own processing of data from Business Registry, ELSTAT.

Note: *** Denotes statistical significance above 99% level of confidence.

Year 2008

y=0.6159*** x + 0.3162***
R?=10.7039

Year 2016

y=0.6541*** x+0.1164
R2=0.5175

Labour productivity

Avegare firm size (turnover per firm)

4 2008 W 2016

Source: Own processing of data from Business Registry, ELSTAT.

Note: *** Denotes statistical significance above 99% level of confidence.
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nificant and high correlation with labour productivity
(Figure 11 above). However, the value of the coef-
ficient of determination declined from 70% in 2008
to 52% in 2016, possibly indicating a reduced ability
or a different strategy of local firms to exploit econ-
omies of scale in order to become more productive.
These findings are consistent with those of previous
studies in the literature concerning the adoption of
different strategies of Greek firms, with regard to
their size and according to the particular character-
istics of each sector (and region), in order to obtain
and exploit the required resources for increasing
their productivity (Halkos and Tzeremes, 2007; Flo-
ros et al., 2014).

5. Conclusions

This article examined the developments, trends and
problems pertaining to the productivity of the Greek
economy, at the national, sectoral and regional levels.
For this purpose, the variables of labour productivity
as well as TFP were analysed for the whole country
and for each region, by using a regional production
function of the Cobb Douglas form, under the assump-
tion of the existence of constant elasticity of substitu-
tion and constant returns to scale. Moreover, labour
productivity was calculated for the sectors of econom-
ic activity at the national level and in each region sep-
arately.

In contrast with other countries (in the euro area, the
EU and the OECD), Greece presented a reduction of
labour productivity during the last decade (2008-2017),
hence amplifying the divergence and lowering its com-
petitiveness, namely, increasing its distance from the
international/EU production frontier. At the same time,
the TFP of the Greek economy also reduced in compar-
ison to other countries. Despite the increase in labour
productivity in (internationally) tradable goods sectors,
such as manufacturing and agriculture, these sectors
are still lagging behind services sectors. The results
underline the need for the implementation of suitable
policies which will rapidly boost the productivity and
efficiency of the Greek economy, especially in interna-
tionally tradable sectors, to ensure the conditions for
sustainable and resilient growth. Among others, such
policies should encompass the larger and faster dif-
fusion of new technologies and participation in global
value chains.

During the period 2008-2016, the gap in productivity
and TFP between the region of Attiki and the remain-
ing regions of the country increased. Particularly, TFP
decreased in all the regions (except for Dytiki Makedo-
nia), although it has somewhat recovered since 2013.
The larger reductions in both labour productivity and
TFP are observed in the island regions of Voreio Ai-
gaio, Notio Aigaio and lonia Nisia. To the contrary, the
region of Attiki reduced its productivity gap with the
best-performing EU region.

The findings indicate some considerable differences
in labour productivity among the sectors of a regional
economy, as well as between regions with respect
to a specific sector. In turn, further research is re-
quired to determine, at a finer level of analysis, the
production conditions, the capital and labour shares
of income, and the TFP in each region and sector of
the country.® The analysis of labour productivity by
sector and region using firm-level data would also be
very useful, e.g., with the use of disaggregate data
originating from the business registry and the annual
industrial surveys. Such types of analysis would al-
low us to measure and interpret inequalities among
the frontier and laggard firms and the main determi-
nants, such as investment, export performance, R&D
expenditure, technology level, human capital and
knowledge intensity.

The statistically significant and positive correlation
between human capital and TFP at the regional level
suggests the importance of implementing labour and
education policies aiming at improving the coupling
(or reducing the mismatch) between the knowledge
and skills of the economically active population and
the actual needs of firms. At the level of national
strategic growth planning, the objectives and poli-
cies of the sectoral growth plans (e.g., for transport,
energy and the digital market) should be aligned
and coordinated. In addition, these plans should be
integrated with the special planning frameworks for
main economic activities (fisheries, mining, renewa-
ble energy, manufacturing, tourism, and logistics). In
this way, more locally targeted actions will be taken
to strengthen productivity and reduce inequalities,
avoiding possible conflicts between sectoral and re-
gional policies.

The exploitation of scale economies, the networking
among firms with related activities and the creation of
activity clusters (e.g., in manufacturing, ICT, transport

8. Such an alternative and more flexible approach, which allows using different capital and labour shares of income by country/region, thus
mirroring possible variations in the production structure, can be provided by the use of a translog production function (Beugelsdijk et al.,

2018).
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and logistics) are particularly important for the en-
hancement of innovation and productivity at the local
level, through providing suitable incentives, accord-
ing to the comparative advantages of each region.
Nonetheless, the potential effects of selected policies
must always be evaluated and weighted, among oth-
er criteria, with respect to the productivity growth rate
and the reduction of inequalities. For instance, poli-
cies for the technological upgrading and ICT adop-
tion of firms in some regions could foster productivity
and, at the same time, increase (with the expansion of
broadband networks) or reduce (with ICT skills devel-
opment policies and cloud computing technologies)
the inequalities or divergence between core and pe-
ripheral regions, and among frontier and laggard firms
(Sorbe et al., 2019).
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