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I INTRODUCTION

Since 2008, Greece has lost over 25% of its
GDP as a consequence of a reduction in
domestic demand, both consumption and
investment. The survival of many companies
has thus, to a large extent, been determined by
their ability to look to foreign demand to fill
the gap. Indeed, macro data point to an
increase in exports, especially of goods, from
2010 onwards.! Moreover, there are also signs
of sectoral reallocation towards tradable goods
and services and, more generally, towards the
more productive businesses across all eco-
nomic sectors.?

An extensive literature exists exploring dif-
ferences in performance between firms that
export and those that do not. With only a few
exceptions, exporters have characteristics
which suggest “better” performance than non-
exporters, controlling for observed and unob-
served heterogeneity. In most empirical stud-
ies it is found that exporters are larger, more
productive and more capital intensive. Find-
ings also suggest that it is the most productive
firms that usually begin exporting and that
there is little evidence to support the view that
exporting, through learning by doing, brings
higher productivity. However, the transition of
firms from producing solely for the domestic
market to selling abroad involves rapid
employment and output and higher produc-
tivity growth. Conversely, exiting firms expe-
rience sharp declines in output and employ-
ment. Other potential benefits of exporting
firms may be located in terms of the number of
jobs and, through higher plant survival rates,
the stability of those jobs.

This paper aims to provide evidence on the dif-
ferences between exporters and non-exporters
in terms of labour productivity and profitabil-
ity across time, different sectors of economic
activity and different size groups, using data
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from exporting and non-exporting firms incor-
porated in Greece for the period 2006-2014.
We also provide evidence on the effects of
transitions in and out of exporting for our sam-
ple of firms. The remainder of the paper is
organised as follows: Section 2 reviews the rel-
evant literature on the differences between
exporters and non-exporters using various
measures of firm performance. In Section 3, we
move on to the Greek case. Finally, Section 4
concludes presenting some policy implications
and avenues for further research.

2 LITERATURE REVIEW: DIFFERENCES
BETWEEN EXPORTERS AND NON-EXPORTERS

The literature dealing with the links between
productivity and the international activities of
firms was pioneered by Bernard and Jensen
(1995). They used comprehensive longitudinal
data from surveys performed regularly by offi-
cial statistics in the United States to look at dif-
ferences between exporters and non-exporters
across various dimensions of a firm’s per-
formance, including productivity. The results
provide evidence in favour of “better” per-
formance of exporters compared to non-
exporters: exporters are larger, more produc-
tive and more capital intensive. Labour pro-
ductivity, measured as shipments per worker,
was found to be 15% greater for exporters.
Exporters are substantially larger than non-
exporters even within industries. Employment
at exporting plants is about 94% greater than
at non-exporters within the same industry and
wages are 9% higher on average in exporting

* Warm thanks are extended to our colleagues at the Economic
Analysis and Research Department for their very useful comments.
The views expressed in this article are those of the authors and do
not necessarily reflect those of the Bank of Greece. The authors
are responsible for any errors or omissions.

1 Greek exports of goods and services increased by 10.7% between
2010 and 2014, with exports of goods having increased by 18.6%
and of services by 3.7%, according to ELSTAT National Accounts.

2 See Bank of Greece (2014), Annual Report 2013, Box V.1, and
Bank of Greece (2016), Annual Report 2015, Box V.3.
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establishments than in non-exporters. The total
value of shipments is 110% higher at
exporters than at non-exporters. It is also
found that plants that become exporters grow
the most, plants that cease exporting exhibit
poor relative performance and movement into
exporting is associated with success.

Subsequently, there have been many other
studies using firm-level micro data to investi-
gate performance differences between export-
ing and non-exporting firms and the direction
of causality between export activity and firm-
level productivity (see Wagner 2007 and 2012a
for surveys). More recently, Tavares-Lehmann
and Costa (2015) in their paper on perform-
ance differences between exporters and non-
exporters in Portugal provide an overview of
the literature on both the exporter productiv-
ity premium and the exporter profitability pre-
mium. For the case of Greece, Papadogonas
and Voulgaris (2005) investigate the determi-
nants of labour productivity growth at the firm
level in the manufacturing sector using a sam-
ple of 3,035 firms that were active in the years
1995 and 1999 obtained from the ICAP data-
base. The results show that labour productiv-
ity growth is positively related to the growth of
net fixed assets per employee (K/L), export ori-
entation and R&D activity. Firm size, employ-
ment growth and industry age negatively affect
labour productivity growth. To our knowledge,
there is no study addressing the issue of export
premia for firms’ performance in the Greek
industry as a whole and for the most recent
period.

In the literature the empirical strategies used
to investigate the exports/performance rela-
tionship (see Wagner 2007) first address the
issue of whether there exist exporter premia
for plant/firm characteristics, controlling for
industry and plant size:

InX;, =a + BExport, + yControl, + e, (1)
where i is the firm, t is the year (t=0...T), X,

is the plant/firm performance measure,
‘Export;’ is a dummy for current export status
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and ‘Control;” is a set of control variables (usu-
ally including industry, region, firm size meas-
ured by number of employees, exporter size
captured by an interaction term between
export status and size and year). The exporter
premium, computed from the estimated coef-
ficient B, shows the average percentage dif-
ference between exporters and non-exporters
controlling for the characteristics included in
the vector ‘Control’. Export premia are found
to be positive and significant for almost every
performance characteristic through time and
across countries.

With respect to labour productivity, it
appears to be a stylised fact that exporters are
more productive than non-exporters. Most
studies for specific countries find a positive and
significant exporter productivity premium:
Bernard and Jensen (1995, 1999) for the
United States, Bernard and Wagner (1997) and
Vogel (2011) for Germany, De Loecker (2007)
for Slovenia, Stollinger et al. (2012) for Aus-
tria, Grazzi (2012) for Italy, Farifias and
Martin-Marcos (2007) for Spain, Tavares-
Lehmann and Costa (2015) for Portugal and
Van Biesebroeck (2005) for nine African coun-
tries. By contrast, studies by Girma et al.
(2004) for Ireland and Greenaway et al. (2005)
for Sweden find no productivity differences
between exporters and non-exporters, while Fu
and Wu (2013) for China find that exporters
are less productive than non-exporters (see
Wagner 2012a and Tavares-Lehmann and
Costa (2015) for a survey of the relevant liter-
ature). The International Study Group on
Exports and Productivity (ISGEP 2008) shows
that “the average exporter premium in 14
countries, after controlling for individual fixed
effects, is 7 per cent”. Berthou et al. (2015)
provide a cross-country evaluation for a panel
of 15 European economies and 23 manufac-
turing sectors during the 2000s.?> Exporters are
found to be more productive than non-
exporters and this productivity premium rises
with the export experience of firms, with
“always exporters” being much more produc-

3 The study does not include Greece.



tive than starters. The evidence suggests that
beyond entry into the export market, produc-
tivity is also an important determinant of firms’
survival over a longer time period. It is also
shown that both the level and the growth of
firm-level exports rise with firm productivity,
and that the bulk of aggregate exports in each
country are made by a small number of highly
productive firms. Finally, Berthou et al. (2015)
provide evidence that during the crisis, the
growth of exports of high-productivity firms
contributed to the current account adjustment
of European “stressed” economies.

When measuring firm performance by prof-
itability, the results are less clear-cut, as
emphasised in Wagner (2012a) and Tavares-
Lehmann and Costa (2015). Yet, the majority
of the studies in the literature find a positive
exporter profitability premium, allowing them
to bear the costs of internationalisation. Melitz
(2003) in his theoretical model shows that
exporters are more profitable than non-
exporters because they are also more produc-
tive. Fryges and Wagner (2010) demonstrate
that there is an exporter profitability premium,
allowing exporters of German manufacturing
firms to face all costs of internationalisation
and still have profits afterwards. Kneller and
Pisu (2010), based on survey data for the UK,
find that exporting generates higher prof-
itability and this ex-post effect of exporting is
greater for always exporters and to a lesser
extent for starters. On the contrary, Girma et
al. (2004) find that there is no significant
exporter profitability premium in Ireland.
Helpman et al. (2004) find that exporters are
less profitable than firms serving only their
domestic market due to the fixed costs associ-
ated with internationalisation and the same
line of reasoning is shared by Vogel and Wag-
ner (2009) and Vogel (2009) for German busi-
ness services sector. Grazzi (2012) finds
ambiguous evidence about exporter prof-
itability premium, with exporters being more
profitable than non-exporters only for some
sectors and years. Vu et al. (2014) use quantile
regression to find higher profitability growth of
exporters only in the highest percentiles (per-

centiles 70 and 80), but lower for percentile 10,
as for firms with low profit growth profitabil-
ity advantages are absorbed by the costs of
internationalisation.

In the literature, to better understand the
transformations that occur in firms when they
start and stop exporting, and to better identify
any potential benefits from exporting, growth
rate regressions in the following spirit are esti-
mated:

AX, = a + f,Start;, + B,Both;+ p;Stop;+
vy Control, + ¢, 2)

where AX, is the change in the performance
measure; ‘Start,’ is a dummy which identifies
firms that start exporting during the sample
period; ‘Both;’ identifies firms that exported
throughout; ‘Stop,’ identifies firms that stop
exporting during the period; and ‘Control,’ is
a set of control variables (usually including
industry, region, firm size measured by num-
ber of employees, exporter size captured by an
interaction term between export status and size
and year). Thus, the coefficients 3, 3,, B; give
the differential in growth rates for entrants,
exporters throughout the sample and exits, rel-
ative to firms that never exported.

The conclusions are clear. Movements in and
out of exporting generate more substantial
changes. Exiting the export market is associ-
ated with bad outcomes for plants/firms, with
significantly slower growth rates in the depend-
ent variable being recorded compared to firms
that do not exit. The year of entry into the
export market is also a time of substantial
improvement in firm performance.

In the literature, there are two alternative but
not mutually exclusive hypotheses why
exporters can be expected to be more produc-
tive than non-exporting firms (see Clerides et
al. 1998, Bernard and Jensen 1999, Bernard
and Wagner 1997, ISGEP 2008, Manez-
Castillejo et al. 2010, Yang and Mallick 2010).
They differ in terms of the direction of causal-
ity between exporting and productivity. In the
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“self-selection hypothesis”, the causality runs
from productivity to exporting in which only
firms with high productivity ex-ante choose to
export because exporting involves large sunk
costs. The theoretical support for this hypoth-
esis can be found in the seminal paper by
Melitz (2003), that allows for within-industry
heterogeneous productivity firms, in which
only the most productive firms export while
less productive firms either supply only the
domestic market or exit the market. Further-
more, the behaviour of firms might be forward-
looking in the sense that the desire to export
tomorrow leads a firm to improve performance
today to be competitive on the foreign market
too. Cross-section differences between
exporters and non-exporters may partly be
explained by ex-ante differences between
firms: the more productive firms become
exporters. By contrast, the “learning-by-export-
ing hypothesis” proposes that firms gain higher
ex-post productivity after exporting. This is due
to a number of factors such as new knowledge
and expertise from buyers (innovation), scale
economies, and exposure to competition
(which provides incentives to reduce ineffi-
ciency).

A standard approach to examine the direction
of causality between exporting and productiv-
ity is found in Bernard and Jensen (1999).* To
test the first hypothesis of self-selection of the
more productive firms into export markets,
they assume that if good firms become
exporters then we should expect to find sig-
nificant differences in performance measures
between exporters and non-exporters several
years before the former begin to export. To
provide evidence on ex-ante characteristics, a
subsample of firms is created including only
firms that did not export for at least three years
in a row, i.e. plants that did not export in years
t-3, t-2 and t-1 but may or may not have
exported in year t. Then, they regress the lev-
els of performance measures in year t-3 on the
export status of the plant in year t, along with
fixed effects and time dummies.

InX; ; = a + BExport; + €4 3)
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The results from their analysis are quite clear.
Good firms do become exporters. Future
exporters already have most of the desirable
performance characteristics several years
before they enter the export market.

To test the hypothesis that exporting fosters
productivity, the post-entry differences in pro-
ductivity growth between export starters and
non-exporters are investigated (see ISGEP
2008). This test is based on a comparison of
firms that did not export in years t-3 to t-1, but
exported in year t and in at least two years
between the years t+1 and t+3 —these are the
export starters— with firms from a control
group that did not export in any year between
t-3 and t+3. The empirical model used is:

In LP;,;-In LP,,, = a+ B Export, +
y Control, + e, 4)

where In LP is the log of labour productivity,
‘Export;’ is a dummy variable that equals 1 for
export starters and that equals zero for the
firms from the control group and ‘Control,’ is
a set of control variables (usually including
industry, region, firm size measured by num-
ber of employees, exporter size captured by an
interaction term between export status and size
and year). Evidence regarding the hypothesis
of post-entry productivity growth of exporters
is more mixed; exporting does not necessarily
improve a firm’s performance.

A further strand of the literature recognises
that labour productivity is persistent (Clerides
et al. 1998, Helpman et al. 2004 and Farifias
and Martin-Marcos 2007). Clerides et al.
(1998), as a robustness check, used a gener-
alised method of moments (GMM) estimator
to deal with endogeneity and serial correlation
in the estimation of marginal cost functions.
Farinas and Martin-Marcos (2007) apply
instrumental variables to address the endo-
geneity problem in the estimation of produc-
tion functions. Unobserved heterogeneity and

4 Many studies, such as Wagner (2002), Madez-Castillejo et al.
(2010), Yang and Mallick (2010), use the matching approach to test
the direction of causality between exports and productivity.



potential simultaneity in the estimation of the
production function are addressed using the
GMM first differenced estimator (Arellano
and Bond 1991). Thus, to address the persist-
ence of productivity, equation (1) is re-esti-
mated to include a lagged dependent variable.
To deal with the possible bias introduced,
especially in panels with a short time series
(Galvao 2011), it is necessary to use the Arel-
lano-Bond GMM estimator.

Finally, a number of papers use quantile
regressions with fixed effects and instrumen-
tal variables (Wagner 2012b, Powell and Wag-
ner 2011, Powell 2016). The rationale stems
from the observation that there is consider-
able firm heterogeneity along the distribution
with both low and high productivity firms that
export and many that do not. Thus, it is bet-
ter to estimate the export premium along the
productivity distribution and not just at the
mean. These studies generally show that the
export premium does indeed vary along the
distribution.

3 EMPIRICAL INVESTIGATION
3.1 DATA AND DESCRIPTIVE STATISTICS

We use data from ICAP with information on
annual balance sheets and profit and loss
accounts at firm-level, as well as data on the
sector of economic activity to which each firm
belongs, the number of employees, the year of
establishment and exporting status. We
delete the consolidated accounts of company

groups, preferring to work with individual
firms that make up the group. In this way, it is
easier to assign firms to a particular industry.
The data are available for 2006-2014 and con-
sist of 60,325 firms across all industries. This
amounts to 312,734 observations, after having
removed outliers in the calculation of financial
indices.’ Since this paper’s focus is on the dif-
ferences distinguishing exporting from non-
exporting firms, we created six different binary
variables depending on the exporting status of
the firm — exporters, non-exporters, “always
exporters” (i.e. firms exporting throughout the
period), never having exported, starters
(firms not exporting in t-1 and engaging in
export activity in t) and stoppers (firms initially
exporting in t-1, but stopping their exporting
activity in t). Table 1 provides a clear overview
of firms according to their exporting status:
81% of firms for the whole sample never
exported, while 13% of firms always exported
and 6% switched status across years. Interest-
ingly, in the period reviewed the percentage of
firms entering in export market (“starters”)
exceeds the percentage of firms exiting the
export market (“stoppers”), suggesting that
Greek firms were becoming more open;
though the number of companies changing sta-
tus is small.

Table 2 presents a more detailed decomposi-
tion of firms by exporting status and sector of

5 We chose not to remove outliers using automatic methods such as
winsorising. The period under examination, by its very nature, is
likely to contain “outliers”. Their automatic removal, however,
would introduce a bias into the sample of companies, for example,
by removing failing companies that record large negative profits
in their last years of life.

Table | Number (and percentage) of firms in each category of firm for the 2006-2014 period

Exporters

Non-exporters

Always exporters

Firms that have never exported
Starters

Stoppers

Source: Authors’ own calculations from ICAP database.

9,076 (15.1%)
51,249 (85.0%)
7,676 (12.7%)
48,898 (81.1%)
2,659 (4.4%)
1,713 (2.8%)
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Table 2 Share of firms by exporting status and sector of economic activity in the 2006-2014 period

(%)

Exporters
Agriculture, forestry and fishing 35.7
Mining and quarrying 22.4
Manufacturing 532
Construction 2.7
‘Wholesale and retail trade 29.6
Accommodation and food service activities 0.3
Transport and communication 9.5
Energy 2.6
Financial intermediation activities 43
Other services 0.9

Source: Authors’ own calculations from ICAP database.

Always Never
exporters Starters Stoppers exported
26.5 14.4 10.1 54.7
20.1 2.3 1.0 76.6
44.1 12.8 7.9 38.6
1.6 2.0 1.6 95.5
22.0 10.9 7.4 62.6
0.2 0.1 0.1 99.6

6.2 5.7 24 86.8

1.3 23 0.9 95.9

2.3 33 1.7 93.2

0.6 0.7 0.4 98.5

Note: The sectors of economic activity correspond to NACE Rev. 2 classification (see footnote 6).

economic activity.® As expected, “manufac-
»”

turing”, “agriculture, forestry and fishing” and
“wholesale and retail trade” as well as “mining

Chart | Share (in percent total) of exporting

firms by sector of economic activity

(%)

. 2006-2009
= 2010-2014

60 60
50

40 40

30 30

20 20

10 10
0 —l—l—l!l—l;lll!l!lL 0

AG MQ M C WRT HR TC E FI  0OS

Source: Authors' own calculations from ICAP dataset.

Note: "AG" = Agriculture, forestry and fishing , "MQ" = Mining
and quarrying, "M" = Manufacturing, "C" = Construction,
"WRT" = Wholesale and retail trade, "HR" = Accommodation
and food service activities (Hotels & Restaurants), "TC" =
Transport and communication, "E" = Energy, "FI" = Financial
intermediation activities and "OS" = Other services (see also
footnote 6).
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and quarrying” are the sectors mostly involved
in exporting activity and register the highest
rates of “starters”.

Most sectors of economic activity show
increased —albeit slightly higher — exporting
activity, measured by the number of exporting
firms in our sample, in the crisis period (see
Chart 1), with traditionally tradable sectors,
such as “agriculture, forestry and fishing”,
“manufacturing”, “mining and quarrying”,
“wholesale and retail trade” and “transport and
communication” sectors, exhibiting higher
openness. As the crisis has proceeded there has
been a tendency for mainly micro SMEs (“1-9”
and “10-19”) to become more export-oriented.
By contrast, the share of bigger exporting firms
in the total number of exporters has declined.
This reflects a structural characteristic of Greek
industry where SMEs — and in particular micro
SMEs — predominate (see Chart 2). Exporting

6 The sectors of economic activity correspond to NACE Rev. 2
classification: “Agriculture, forestry and fishing” (“AG”)
comprises codes 01-03, “Mining and quarrying” (“MQ”) codes 05-
09, “Manufacturing” (“M”) codes 10-33, “Construction” (“C”)
codes 41-43, “Wholesale and retail trade” (“WRT”) codes 45- 47,
“Accommodation and food service activities” (“HR”) codes 55-56,
“Transport and communication” (“TC”) codes 49-53 and 58-63,
“Energy” (“E”) codes 35-39, “Financial intermediation activities”
(“FI”) codes 64-66 and 69-82, “Real estate” (“RE”) code 68 and
“Other services” (“OS”) codes 84-96.
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I INTRODUCTION

Since 2008, Greece has lost over 25% of its
GDP as a consequence of a reduction in
domestic demand, both consumption and
investment. The survival of many companies
has thus, to a large extent, been determined by
their ability to look to foreign demand to fill
the gap. Indeed, macro data point to an
increase in exports, especially of goods, from
2010 onwards.! Moreover, there are also signs
of sectoral reallocation towards tradable goods
and services and, more generally, towards the
more productive businesses across all eco-
nomic sectors.?

An extensive literature exists exploring dif-
ferences in performance between firms that
export and those that do not. With only a few
exceptions, exporters have characteristics
which suggest “better” performance than non-
exporters, controlling for observed and unob-
served heterogeneity. In most empirical stud-
ies it is found that exporters are larger, more
productive and more capital intensive. Find-
ings also suggest that it is the most productive
firms that usually begin exporting and that
there is little evidence to support the view that
exporting, through learning by doing, brings
higher productivity. However, the transition of
firms from producing solely for the domestic
market to selling abroad involves rapid
employment and output and higher produc-
tivity growth. Conversely, exiting firms expe-
rience sharp declines in output and employ-
ment. Other potential benefits of exporting
firms may be located in terms of the number of
jobs and, through higher plant survival rates,
the stability of those jobs.

This paper aims to provide evidence on the dif-
ferences between exporters and non-exporters
in terms of labour productivity and profitabil-
ity across time, different sectors of economic
activity and different size groups, using data

from exporting and non-exporting firms incor-
porated in Greece for the period 2006-2014.
We also provide evidence on the effects of
transitions in and out of exporting for our sam-
ple of firms. The remainder of the paper is
organised as follows: Section 2 reviews the rel-
evant literature on the differences between
exporters and non-exporters using various
measures of firm performance. In Section 3, we
move on to the Greek case. Finally, Section 4
concludes presenting some policy implications
and avenues for further research.

2 LITERATURE REVIEW: DIFFERENCES
BETWEEN EXPORTERS AND NON-EXPORTERS

The literature dealing with the links between
productivity and the international activities of
firms was pioneered by Bernard and Jensen
(1995). They used comprehensive longitudinal
data from surveys performed regularly by offi-
cial statistics in the United States to look at dif-
ferences between exporters and non-exporters
across various dimensions of a firm’s per-
formance, including productivity. The results
provide evidence in favour of “better” per-
formance of exporters compared to non-
exporters: exporters are larger, more produc-
tive and more capital intensive. Labour pro-
ductivity, measured as shipments per worker,
was found to be 15% greater for exporters.
Exporters are substantially larger than non-
exporters even within industries. Employment
at exporting plants is about 94% greater than
at non-exporters within the same industry and
wages are 9% higher on average in exporting

* Warm thanks are extended to our colleagues at the Economic
Analysis and Research Department for their very useful comments.
The views expressed in this article are those of the authors and do
not necessarily reflect those of the Bank of Greece. The authors
are responsible for any errors or omissions.

1 Greek exports of goods and services increased by 10.7% between
2010 and 2014, with exports of goods having increased by 18.6%
and of services by 3.7%, according to ELSTAT National Accounts.

2 See Bank of Greece (2014), Annual Report 2013, Box V.1, and
Bank of Greece (2016), Annual Report 2015, Box V.3.
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establishments than in non-exporters. The total
value of shipments is 110% higher at
exporters than at non-exporters. It is also
found that plants that become exporters grow
the most, plants that cease exporting exhibit
poor relative performance and movement into
exporting is associated with success.

Subsequently, there have been many other
studies using firm-level micro data to investi-
gate performance differences between export-
ing and non-exporting firms and the direction
of causality between export activity and firm-
level productivity (see Wagner 2007 and 2012a
for surveys). More recently, Tavares-Lehmann
and Costa (2015) in their paper on perform-
ance differences between exporters and non-
exporters in Portugal provide an overview of
the literature on both the exporter productiv-
ity premium and the exporter profitability pre-
mium. For the case of Greece, Papadogonas
and Voulgaris (2005) investigate the determi-
nants of labour productivity growth at the firm
level in the manufacturing sector using a sam-
ple of 3,035 firms that were active in the years
1995 and 1999 obtained from the ICAP data-
base. The results show that labour productiv-
ity growth is positively related to the growth of
net fixed assets per employee (K/L), export ori-
entation and R&D activity. Firm size, employ-
ment growth and industry age negatively affect
labour productivity growth. To our knowledge,
there is no study addressing the issue of export
premia for firms’ performance in the Greek
industry as a whole and for the most recent
period.

In the literature the empirical strategies used
to investigate the exports/performance rela-
tionship (see Wagner 2007) first address the
issue of whether there exist exporter premia
for plant/firm characteristics, controlling for
industry and plant size:

InX;, =a + BExport, + yControl, + e, (1)
where i is the firm, t is the year (t=0...T), X,

is the plant/firm performance measure,
‘Export;’ is a dummy for current export status
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and ‘Control;” is a set of control variables (usu-
ally including industry, region, firm size meas-
ured by number of employees, exporter size
captured by an interaction term between
export status and size and year). The exporter
premium, computed from the estimated coef-
ficient B, shows the average percentage dif-
ference between exporters and non-exporters
controlling for the characteristics included in
the vector ‘Control’. Export premia are found
to be positive and significant for almost every
performance characteristic through time and
across countries.

With respect to labour productivity, it
appears to be a stylised fact that exporters are
more productive than non-exporters. Most
studies for specific countries find a positive and
significant exporter productivity premium:
Bernard and Jensen (1995, 1999) for the
United States, Bernard and Wagner (1997) and
Vogel (2011) for Germany, De Loecker (2007)
for Slovenia, Stollinger et al. (2012) for Aus-
tria, Grazzi (2012) for Italy, Farifias and
Martin-Marcos (2007) for Spain, Tavares-
Lehmann and Costa (2015) for Portugal and
Van Biesebroeck (2005) for nine African coun-
tries. By contrast, studies by Girma et al.
(2004) for Ireland and Greenaway et al. (2005)
for Sweden find no productivity differences
between exporters and non-exporters, while Fu
and Wu (2013) for China find that exporters
are less productive than non-exporters (see
Wagner 2012a and Tavares-Lehmann and
Costa (2015) for a survey of the relevant liter-
ature). The International Study Group on
Exports and Productivity (ISGEP 2008) shows
that “the average exporter premium in 14
countries, after controlling for individual fixed
effects, is 7 per cent”. Berthou et al. (2015)
provide a cross-country evaluation for a panel
of 15 European economies and 23 manufac-
turing sectors during the 2000s.?> Exporters are
found to be more productive than non-
exporters and this productivity premium rises
with the export experience of firms, with
“always exporters” being much more produc-

3 The study does not include Greece.



tive than starters. The evidence suggests that
beyond entry into the export market, produc-
tivity is also an important determinant of firms’
survival over a longer time period. It is also
shown that both the level and the growth of
firm-level exports rise with firm productivity,
and that the bulk of aggregate exports in each
country are made by a small number of highly
productive firms. Finally, Berthou et al. (2015)
provide evidence that during the crisis, the
growth of exports of high-productivity firms
contributed to the current account adjustment
of European “stressed” economies.

When measuring firm performance by prof-
itability, the results are less clear-cut, as
emphasised in Wagner (2012a) and Tavares-
Lehmann and Costa (2015). Yet, the majority
of the studies in the literature find a positive
exporter profitability premium, allowing them
to bear the costs of internationalisation. Melitz
(2003) in his theoretical model shows that
exporters are more profitable than non-
exporters because they are also more produc-
tive. Fryges and Wagner (2010) demonstrate
that there is an exporter profitability premium,
allowing exporters of German manufacturing
firms to face all costs of internationalisation
and still have profits afterwards. Kneller and
Pisu (2010), based on survey data for the UK,
find that exporting generates higher prof-
itability and this ex-post effect of exporting is
greater for always exporters and to a lesser
extent for starters. On the contrary, Girma et
al. (2004) find that there is no significant
exporter profitability premium in Ireland.
Helpman et al. (2004) find that exporters are
less profitable than firms serving only their
domestic market due to the fixed costs associ-
ated with internationalisation and the same
line of reasoning is shared by Vogel and Wag-
ner (2009) and Vogel (2009) for German busi-
ness services sector. Grazzi (2012) finds
ambiguous evidence about exporter prof-
itability premium, with exporters being more
profitable than non-exporters only for some
sectors and years. Vu et al. (2014) use quantile
regression to find higher profitability growth of
exporters only in the highest percentiles (per-

centiles 70 and 80), but lower for percentile 10,
as for firms with low profit growth profitabil-
ity advantages are absorbed by the costs of
internationalisation.

In the literature, to better understand the
transformations that occur in firms when they
start and stop exporting, and to better identify
any potential benefits from exporting, growth
rate regressions in the following spirit are esti-
mated:

AX, = a + f,Start;, + B,Both;+ p;Stop;+
vy Control, + ¢, 2)

where AX, is the change in the performance
measure; ‘Start,’ is a dummy which identifies
firms that start exporting during the sample
period; ‘Both;’ identifies firms that exported
throughout; ‘Stop,’ identifies firms that stop
exporting during the period; and ‘Control,’ is
a set of control variables (usually including
industry, region, firm size measured by num-
ber of employees, exporter size captured by an
interaction term between export status and size
and year). Thus, the coefficients 3, 3,, B; give
the differential in growth rates for entrants,
exporters throughout the sample and exits, rel-
ative to firms that never exported.

The conclusions are clear. Movements in and
out of exporting generate more substantial
changes. Exiting the export market is associ-
ated with bad outcomes for plants/firms, with
significantly slower growth rates in the depend-
ent variable being recorded compared to firms
that do not exit. The year of entry into the
export market is also a time of substantial
improvement in firm performance.

In the literature, there are two alternative but
not mutually exclusive hypotheses why
exporters can be expected to be more produc-
tive than non-exporting firms (see Clerides et
al. 1998, Bernard and Jensen 1999, Bernard
and Wagner 1997, ISGEP 2008, Manez-
Castillejo et al. 2010, Yang and Mallick 2010).
They differ in terms of the direction of causal-
ity between exporting and productivity. In the

45
Economic Bulletin 0
July 2017



“self-selection hypothesis”, the causality runs
from productivity to exporting in which only
firms with high productivity ex-ante choose to
export because exporting involves large sunk
costs. The theoretical support for this hypoth-
esis can be found in the seminal paper by
Melitz (2003), that allows for within-industry
heterogeneous productivity firms, in which
only the most productive firms export while
less productive firms either supply only the
domestic market or exit the market. Further-
more, the behaviour of firms might be forward-
looking in the sense that the desire to export
tomorrow leads a firm to improve performance
today to be competitive on the foreign market
too. Cross-section differences between
exporters and non-exporters may partly be
explained by ex-ante differences between
firms: the more productive firms become
exporters. By contrast, the “learning-by-export-
ing hypothesis” proposes that firms gain higher
ex-post productivity after exporting. This is due
to a number of factors such as new knowledge
and expertise from buyers (innovation), scale
economies, and exposure to competition
(which provides incentives to reduce ineffi-
ciency).

A standard approach to examine the direction
of causality between exporting and productiv-
ity is found in Bernard and Jensen (1999).* To
test the first hypothesis of self-selection of the
more productive firms into export markets,
they assume that if good firms become
exporters then we should expect to find sig-
nificant differences in performance measures
between exporters and non-exporters several
years before the former begin to export. To
provide evidence on ex-ante characteristics, a
subsample of firms is created including only
firms that did not export for at least three years
in a row, i.e. plants that did not export in years
t-3, t-2 and t-1 but may or may not have
exported in year t. Then, they regress the lev-
els of performance measures in year t-3 on the
export status of the plant in year t, along with
fixed effects and time dummies.

InX; ; = a + BExport; + €4 3)
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The results from their analysis are quite clear.
Good firms do become exporters. Future
exporters already have most of the desirable
performance characteristics several years
before they enter the export market.

To test the hypothesis that exporting fosters
productivity, the post-entry differences in pro-
ductivity growth between export starters and
non-exporters are investigated (see ISGEP
2008). This test is based on a comparison of
firms that did not export in years t-3 to t-1, but
exported in year t and in at least two years
between the years t+1 and t+3 —these are the
export starters— with firms from a control
group that did not export in any year between
t-3 and t+3. The empirical model used is:

In LP;,;-In LP,,, = a+ B Export, +
y Control, + e, 4)

where In LP is the log of labour productivity,
‘Export;’ is a dummy variable that equals 1 for
export starters and that equals zero for the
firms from the control group and ‘Control,’ is
a set of control variables (usually including
industry, region, firm size measured by num-
ber of employees, exporter size captured by an
interaction term between export status and size
and year). Evidence regarding the hypothesis
of post-entry productivity growth of exporters
is more mixed; exporting does not necessarily
improve a firm’s performance.

A further strand of the literature recognises
that labour productivity is persistent (Clerides
et al. 1998, Helpman et al. 2004 and Farifias
and Martin-Marcos 2007). Clerides et al.
(1998), as a robustness check, used a gener-
alised method of moments (GMM) estimator
to deal with endogeneity and serial correlation
in the estimation of marginal cost functions.
Farinas and Martin-Marcos (2007) apply
instrumental variables to address the endo-
geneity problem in the estimation of produc-
tion functions. Unobserved heterogeneity and

4 Many studies, such as Wagner (2002), Madez-Castillejo et al.
(2010), Yang and Mallick (2010), use the matching approach to test
the direction of causality between exports and productivity.



potential simultaneity in the estimation of the
production function are addressed using the
GMM first differenced estimator (Arellano
and Bond 1991). Thus, to address the persist-
ence of productivity, equation (1) is re-esti-
mated to include a lagged dependent variable.
To deal with the possible bias introduced,
especially in panels with a short time series
(Galvao 2011), it is necessary to use the Arel-
lano-Bond GMM estimator.

Finally, a number of papers use quantile
regressions with fixed effects and instrumen-
tal variables (Wagner 2012b, Powell and Wag-
ner 2011, Powell 2016). The rationale stems
from the observation that there is consider-
able firm heterogeneity along the distribution
with both low and high productivity firms that
export and many that do not. Thus, it is bet-
ter to estimate the export premium along the
productivity distribution and not just at the
mean. These studies generally show that the
export premium does indeed vary along the
distribution.

3 EMPIRICAL INVESTIGATION
3.1 DATA AND DESCRIPTIVE STATISTICS

We use data from ICAP with information on
annual balance sheets and profit and loss
accounts at firm-level, as well as data on the
sector of economic activity to which each firm
belongs, the number of employees, the year of
establishment and exporting status. We
delete the consolidated accounts of company

groups, preferring to work with individual
firms that make up the group. In this way, it is
easier to assign firms to a particular industry.
The data are available for 2006-2014 and con-
sist of 60,325 firms across all industries. This
amounts to 312,734 observations, after having
removed outliers in the calculation of financial
indices.’ Since this paper’s focus is on the dif-
ferences distinguishing exporting from non-
exporting firms, we created six different binary
variables depending on the exporting status of
the firm — exporters, non-exporters, “always
exporters” (i.e. firms exporting throughout the
period), never having exported, starters
(firms not exporting in t-1 and engaging in
export activity in t) and stoppers (firms initially
exporting in t-1, but stopping their exporting
activity in t). Table 1 provides a clear overview
of firms according to their exporting status:
81% of firms for the whole sample never
exported, while 13% of firms always exported
and 6% switched status across years. Interest-
ingly, in the period reviewed the percentage of
firms entering in export market (“starters”)
exceeds the percentage of firms exiting the
export market (“stoppers”), suggesting that
Greek firms were becoming more open;
though the number of companies changing sta-
tus is small.

Table 2 presents a more detailed decomposi-
tion of firms by exporting status and sector of

5 We chose not to remove outliers using automatic methods such as
winsorising. The period under examination, by its very nature, is
likely to contain “outliers”. Their automatic removal, however,
would introduce a bias into the sample of companies, for example,
by removing failing companies that record large negative profits
in their last years of life.

Table | Number (and percentage) of firms in each category of firm for the 2006-2014 period

Exporters

Non-exporters

Always exporters

Firms that have never exported
Starters

Stoppers

Source: Authors’ own calculations from ICAP database.

9,076 (15.1%)
51,249 (85.0%)
7,676 (12.7%)
48,898 (81.1%)
2,659 (4.4%)
1,713 (2.8%)
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Table 2 Share of firms by exporting status and sector of economic activity in the 2006-2014 period

(%)

Exporters
Agriculture, forestry and fishing 35.7
Mining and quarrying 22.4
Manufacturing 532
Construction 2.7
‘Wholesale and retail trade 29.6
Accommodation and food service activities 0.3
Transport and communication 9.5
Energy 2.6
Financial intermediation activities 43
Other services 0.9

Source: Authors’ own calculations from ICAP database.

Always Never
exporters Starters Stoppers exported
26.5 14.4 10.1 54.7
20.1 2.3 1.0 76.6
44.1 12.8 7.9 38.6
1.6 2.0 1.6 95.5
22.0 10.9 7.4 62.6
0.2 0.1 0.1 99.6

6.2 5.7 24 86.8

1.3 23 0.9 95.9

2.3 33 1.7 93.2

0.6 0.7 0.4 98.5

Note: The sectors of economic activity correspond to NACE Rev. 2 classification (see footnote 6).

economic activity.® As expected, “manufac-
»”

turing”, “agriculture, forestry and fishing” and
“wholesale and retail trade” as well as “mining

Chart | Share (in percent total) of exporting

firms by sector of economic activity

(%)

. 2006-2009
= 2010-2014

60 60
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40 40
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Source: Authors' own calculations from ICAP dataset.

Note: "AG" = Agriculture, forestry and fishing , "MQ" = Mining
and quarrying, "M" = Manufacturing, "C" = Construction,
"WRT" = Wholesale and retail trade, "HR" = Accommodation
and food service activities (Hotels & Restaurants), "TC" =
Transport and communication, "E" = Energy, "FI" = Financial
intermediation activities and "OS" = Other services (see also
footnote 6).
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and quarrying” are the sectors mostly involved
in exporting activity and register the highest
rates of “starters”.

Most sectors of economic activity show
increased —albeit slightly higher — exporting
activity, measured by the number of exporting
firms in our sample, in the crisis period (see
Chart 1), with traditionally tradable sectors,
such as “agriculture, forestry and fishing”,
“manufacturing”, “mining and quarrying”,
“wholesale and retail trade” and “transport and
communication” sectors, exhibiting higher
openness. As the crisis has proceeded there has
been a tendency for mainly micro SMEs (“1-9”
and “10-19”) to become more export-oriented.
By contrast, the share of bigger exporting firms
in the total number of exporters has declined.
This reflects a structural characteristic of Greek
industry where SMEs — and in particular micro
SMEs — predominate (see Chart 2). Exporting

6 The sectors of economic activity correspond to NACE Rev. 2
classification: “Agriculture, forestry and fishing” (“AG”)
comprises codes 01-03, “Mining and quarrying” (“MQ”) codes 05-
09, “Manufacturing” (“M”) codes 10-33, “Construction” (“C”)
codes 41-43, “Wholesale and retail trade” (“WRT”) codes 45- 47,
“Accommodation and food service activities” (“HR”) codes 55-56,
“Transport and communication” (“TC”) codes 49-53 and 58-63,
“Energy” (“E”) codes 35-39, “Financial intermediation activities”
(“FI”) codes 64-66 and 69-82, “Real estate” (“RE”) code 68 and
“Other services” (“OS”) codes 84-96.



Chart 2 Share (in percent total) of exporting firms by size class in the 2006-2014 period
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Source: Authors' own calculations from ICAP dataset.

firms with “1-9” employees increased as a share
of total exporters from 25.1% in 2006 to 33.3%
in 2014 and “10-19” size firms also increased
from 23.5% in 2006 to 24.9% in 2014. This find-
ing is in line with Nassr et al. (2016), who also
find that Greece has one of the highest shares
of micro SMEs in its business demography
among OECD countries.

Before proceeding with the estimation of
whether exporting firms are more productive
and more profitable than non-exporting ones,
we provide a descriptive analysis of the two
main variables related to firms’ performance —
namely, labour productivity and profitability.’
Once the ratios are computed using the firm-
level data, they are aggregated along five
dimensions: time, 2-digit sectoral level (NACE
Rev. 2), 1-digit sectoral level, size class and
exporting status.® To better assess firms’ char-
acteristics before the crisis and during the cri-
sis, the indicators are reviewed for two sub-
periods, 2006-2009 and 2010-2014.

Labour productivity is defined as real
turnover (sales and other operating income

40

deflated using the output deflator at a 64-sec-
tor level from ELSTAT national accounts)
over number of employees. This is one of the
most important measures of a firm’s per-
formance and an index of competitiveness.
Charts 3-6 provide some descriptives for our
sample of companies. Median labour pro-
ductivity fell in the crisis period in all sectors
with the exception of “agriculture, forestry
and fishing” (see Chart 3); nevertheless,
exporting firms exhibit a steadily significantly
higher labour productivity across time and
sectors of economic activity (see Charts 4-5).
Labour productivity of exporting firms has
followed a downward path since 2008, before
registering an upturn in 2012. Sectoral data
on labour productivity at the 2-digit level
point to higher productivity of exporting firms
in the crisis period in “crop and animal pro-
duction”, “fishing and aquaculture”, “coke
and refined petroleum products”, “electricity,
gas, steam and air conditioning supply”,

The description of the data largely follows Ferrando et al. (2015).
Gibson and Pavlou (2017) review other additional indicators
relating to firm performance. The results are in line with
expectations, providing reassurance about the quality of the data.
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Chart 3 Median labour productivity by sector of economic activity
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Note: "E"=Energy, "M"=Manufacturing, "AG" =Agriculture, forestry and fishing,, "C"=Construction, "RE"=Real estate, "OS"=Other
services, "TC" =Transport and communication, "HR" = Accommodation and food service activities (Hotels & Restaurants), "MQ" =Mining
and quarrying, "FI" =Financial intermediation activities, and "WRT" = Wholesale and retail trade (see also footnote 6).

“manufacture of food and beverage prod-
“land transport, “transport via
pipelines”, “warehousing and support activi-
ties for transportation”, “programming and
broadcasting activities” and “telecommuni-
cations”. The performance of firms across dif-
ferent size categories indicates that median
labour productivity is mostly higher in upper
size classes. The smallest companies which
exhibited dynamic productivity in the pre-cri-
sis years appear to have been particularly
badly hit by the crisis, though this could also
reflect that as firms fail and their turnover
declines, they lay off workers and move into
the smallest size category, that is, it is a com-
positional effect (see Chart 6).

ucts”,

The rate of return on assets (RoA), defined as
earnings before interest, taxes and deprecia-
tion over total assets, is used to estimate the
quality of a company’s earnings, as it shows
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how efficiently the company is using its assets
to collect cash from sales and customers. The
performance of exporting firms across differ-
ent size categories shows that medium-sized
firms do tend to have higher profitability than
very large or very small firms (see Chart 7).
Exporters are more profitable than non-
exporters throughout time and across all sec-
tors (see Chart 8). Higher profitability was
recorded, in terms of median RoA, during the
crisis, mainly due to the performance of
exporting firms in certain industries; median
RoA was higher in the 2010-2014 period in
“agriculture, forestry and fishing” (crop and
animal production, fishing and aquaculture), in
“mining and quarrying”, in “manufacture of
food products”, in “coke and refined petro-
leum products”, in “energy” (sewerage, waste
collection and waste management services), in
the “tourism” sector, in “financial services”
(mainly insurance, reinsurance and pension



Chart 4 Median labour productivity by exporting status and sector of economic activity
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Chart 7 Median RoA by size class

Chart 8 Median RoA by exporting status
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Chart 9 Median RoA by sector of economic activity
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funding) as well as in “other services” sector
median, by size class (see Chart 9).°

Chart 10 Operating profits to total assets,
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operating profits to total assets. It is an impor-
tant measure of a firm’s profitability as it
0.03 explains how much earnings were generated
from operations per se and it is often thought
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0.02 followed the same path through time as
median RoA, falling and bottoming out in 2012
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Chart Il Operating profits to total assets, median, by sector of economic activity
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Chart 12 Operating profits to total assets,

median, by exporting status
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ance of firms by their exporting status (see
Chart 12), exporting firms are more profitable
than non-exporting throughout time. At the 2-
digit level, firms exhibited higher profitability
in “coke and refined petroleum products”
mainly as a result of their exporting activity, in
“insurance, reinsurance and pension funding”,
in “telecommunications” and “warehousing
and support activities for transportation”.

In conclusion, the descriptive statistics are con-
sistent with the hypothesis that exporting firms
exhibit superior performance to their purely
domestically focused counterparts. However,
to understand whether it is exporting per se or
some characteristics correlated with being an
exporter requires a more formal multivariate
analysis.

3.2 ECONOMETRIC MODEL AND ESTIMATIONS

3.2.1 Investigating the exports/productivity
relationship'®

To investigate differences in productivity
between exporters and non-exporters, we fol-
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low the methodology introduced by Bernard
and Jensen (1995 and 1999) and compute the
so-called exporter productivity premia, defined
as the ceteris paribus percentage difference of
labour productivity between exporters and
non-exporters. These premia are computed
from the regression given in equation (1). To
control for unobserved firm heterogeneity due
to time-invariant firm characteristics which
might be correlated with the variables
included in the empirical model, thus leading
to a biased estimate of exporter premia, equa-
tion (1) is estimated with fixed effects. Time
dummies are also included. The current export
status dummy takes a value of 1 in time t if the
firm exports in time t, and zero otherwise. The
set of control variables includes firm size,
exporter size and the age of the company. The
size of the firm is proxied by the number of
employees. To test for the existence of a quad-
ratic relationship between productivity and
size, we also add as an independent variable
the squared number of employees (a similar
test was applied by Fryges and Wagner (2010)
and Tavares-Lehmann and Costa (2015)). Fol-
lowing Tavares-Lehmann and Costa (2015), an
interaction term for exporter and size is also
included, computed as the multiplication
between the dummy for export status and total
employment. The age of the company from its
establishment (company age) is also included.
To test for the existence of a quadratic rela-
tionship we also add the squared age of the
company (company age?).

The export premium, computed from the esti-
mated coefficient f (100(exp(p)- 1)), shows the
average percentage difference between
exporters and non-exporters, controlling for
the other characteristics included. Table 3
summarises the results of estimating equation
(1), excluding other control variables across
sectors. As expected, exporting has a positive
effect on labour productivity in full sample and
in the sectors of “agriculture, forestry and fish-

ing”, wholesale and retail

”

manufacturing”,

10 We test the sensitivity of our results to dropping banks and
insurance companies from the sample. The results are qualitatively
similar.



Table 3 Impact of exporting on labour productivity in the 2006-2014 period (total economy and

by sector of economic activity)

All sectors

Agriculture, forestry and fishing

Mining and quarrying

Manufacturing

Construction

Wholesale and retail trade

Accommodation and food service activities

Transport and communication

Energy

Financial intermediation activities

Other services

Fixed effects equation Exporter productivity
p premium

(p-value) 100+ (expp-1)

0.05
(0.000)

0.46
(0.000)

-0.85
(0.063)

0.09
(0.000)

0.17
(0.094)

5.1

58.4

9.4

0.03
(0.015)

0.58
(0.000)

0.005
(0.899)

0.006
(0.967)

0.15
(0.002)

-0.002
(0.987)

Notes: f is the estimated regression coefficient from a fixed effects regression of the logarithm of labour productivity on a dummy variable for
exporting firms and year dummies. The numbers in brackets are p-values. The sectors of economic activity correspond to NACE Rev. 2 classi-

fication (see footnote 6).

trade”, “accommodation and food service
activities” and “financial intermediation activ-
ities”. The impact of exporting strengthens
when we control for firm size, exporter com-
panies’ size and company age (see Tables 4a
and 4b). As regards the size effect, there exists
a U-shaped relationship between labour pro-
ductivity and size. The minimum is at the log-
arithm of employment equal to 9.8; the loga-
rithm of employment has a range of 0 to 10 in
our data. Thus, for the sample, the effect of
size on labour productivity is largely negative.
This finding is not consistent with most of the
literature, which finds that labour productivity
rises with size. The negative relationship
between firm size and productivity could
reflect a structural characteristic of Greek
industry where SMEs prevail. Company age
and exporter size are not significant (exporter
size appears positive and significant only in the

sector of “accommodation and food service
activities”).

To provide a better understanding of the pro-
ductivity trajectory of firms as a function of
their exporting status, differences in produc-
tivity growth between exporters and non-
exporters are investigated based on the empir-
ical model given in equation (2) where non-
exporting in all years is the reference category.
The regression coefficients 1, B2 and B3 are
estimates of the impact on labour productivity
growth of starting exporting, being an exporter
throughout and stopping exporting, respec-
tively, controlling for firm -characteristics
included in the vector ‘Control’ (employment,
employment?, company age, company age?, size
interacted with export dummy). Tables 5a and
5b present the results. Firms that exported
throughout the period have higher labour pro-
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Table 4a Impact of exporting on labour productivity with control variables in the 2006-2014 period

Fixed-effects (within) regression Number of observations = 212,052

Number of firms = 40,491
RA2: within = 0.1234

between = 0.0050
overall = 0.0062

Observations per firm: min = 1
avg =5.2
max = 9

corr(u_i, Xb) = -0.3803 F(14.171547) = 1725.37

Prob > F = 0.0000

Standard [95% confidence
InLabour productivity Coefficient error t IRt interval]
Export dummy 0.135 0.010 13.34 0.000 0.115 0.155
InEmployment -0.633 0.010 -61.23 0.000 -0.653 -0.613
InEmployment? 0.032 0.002 16.62 0.000 0.028 0.036
Company age 0.000 0.000 0.85 0.395 0.000 0.001
Company age’ 0.000 0.000 -0.67 0.501 0.000 0.000
Exporter size 0.000 0.000 -1.42 0.156 0.000 0.000
dum06 0.490 0.008 59.33 0.000 0.473 0.506
dum07 0.534 0.008 66.9 0.000 0.518 0.550
dum08 0.503 0.008 64.62 0.000 0.488 0.518
dum09 0.376 0.008 49.3 0.000 0.361 0.391
dum10 0.241 0.008 3227 0.000 0.227 0.256
dum11 0.094 0.007 13.57 0.000 0.080 0.107
dum12 -0.030 0.007 -4.37 0.000 -0.044 -0.017
dum13 -0.043 0.007 -6.26 0.000 -0.056 -0.030
dum14 0.000 (omitted)
Constant 12.519 0.017 740.99 0.000 12.486 12.552
sigma_u 1.5111
sigma_e 0.669
rho 0.836

Note: F test significance of fixed effects: F(40490, 171547) = 16.67 Prob > F = 0.0000

Hausman Test: X*(13) = 6807.72 (prob>X? = 0.000)

ductivity growth. Starters, however, experience
an even bigger effect on labour productivity
growth, while stopping has a negative but not
significant effect on labour productivity
growth. Firm size has a positive effect on the
growth of labour productivity; there exists a U-
shaped relationship between labour productiv-
ity growth and employment. The minimum is at
the logarithm of employment equal to 3.86: the
logarithm of employment has a range of 0 to 10
in our data. Thus for the sample, firm size has
a positive effect on the growth of labour pro-
ductivity for firms with more than 48 employ-
ees. Looking at the results by sector (see Table
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5b), starters make the difference in “agricul-
ture, forestry and fishing”. In “manufacturing”,
“wholesale and retail trade” and “transport and
communication” sectors, both always exporters
and starters have higher productivity growth,
while starters have higher productivity growth
in the “financial intermediation activities’” sec-
tor. Firm size has a positive impact on labour
productivity growth in “manufacturing”,
“wholesale and retail trade” and “transport and
communication”. Again, there exists a U-
shaped relationship between labour productiv-
ity growth and employment in these sectors and,
for the sample, firm size has a positive effect on



Table 4b Impact of exporting on labour productivity with control variables in the 2006-2014 period

(total economy and by sector of economic activity)

Exporter
Fixed effects premi InEmploy InEmploy Company Company Exporter
B 100x(expp-1) ment ment? age age? size
(p-value) (p-value) (p-value) (p-value) (p-value) (p-value)
Al sectors 0.135 145 0.632 0.032 0.000 0.000 0.000
(0.000) : (0.000) (0.000) (0.395) (0.501) (0.156)
) - 0.299 -1.059 0.088 -0.014 0.001 -0.001
Aelenlinge, Gemesiy end| FHifig (0.021) S (0.000) (0.124) (0.566) (0.148) (0.683)
Minine and quarmvin -0.110 -1.109 0.123 -0.029 0.001 -0.011
& and quarrying (0.805) (0.000) (0.004) (0.287) (0.091) (0.029)
I 0.168 1853 0.575 0.039 0.000 0.000 0.000
anutacturing (0.000) : (0.000) (0.000) (0.538) (0.937) (0.004)
Construction 0.049 ] -0.849 0.027 0.005 0.000 0.000
u (0.630) (0.000) (0.003) (0.228) (0.206) (0.594)
) 0.089 -0.589 0.044 0.000 0.000 0.000
Wholesale and retail trade (0.000) 2 (0.000) (0.000) (0.647) (0.348) (0.992)
Accommodation and food service 0.441 554 -0.885 0.056 -0.011 0.000 0.002
activities (0.003) : (0.000) (0.000) (0.000) (0.000) (0.008)
Transoort and communication 0.085 o0 0.517 0.011 0.003 0.000 0.000
SP (0.040) : (0.000) (0.062) (0.231) (0.539) (0.909)
Ener 0.216 -0.956 0.084 -0.006 0.000 0.000
erey (0.127) . (0.000) (0.001) (0.795) (0.402) (0.018)
Financial intermediation activiti 0.302 353 -0.719 0.038 0.004 0.000 0.000
inancial intermediation activities (0.000) . (0.000) (0.000) (0.176) (0.242) (0.565)
Other services 0.206 ] -0.596 0.008 0.004 0.000 0.000
(0.323) (0.000) (0.489) (0.488) (0.271) (0.986)

Notes: f3 is the estimated regression coefficient from a fixed effects regression of the logarithm of labour productivity on a dummy variable for
exporting firms controlling for the number of employees and its squared value, exporter size captured by an interaction term between export
status and size, and company’s age and company’s age squared. We also add year dummies. The numbers in brackets are p-values. The sectors
of economic activity correspond to NACE Rev. 2 classification (see footnote 6).

the growth of labour productivity for firms with
more than 33, 14 and 81 employees, in “manu-
facturing”, “wholesale and retail trade” and
“transport and communication”, respectively.

We then examine whether the relationship
between exporting and productivity growth
differs across firms of different sizes. The
regression on labour productivity growth is
estimated by size band (see Table 6).!! For
firm sizes “1-9”, “10-19” and “20-49” there is
a positive and significant effect of exporting
activity on labour productivity growth; when
examining the impact of exporting by sector,
there is a positive and significant effect in
“manufacturing” and “wholesale and retail
trade”. It should be noted though that the pos-
itive effect of exporting on labour productiv-
ity growth becomes less strong as we move up
size bands. Turning to “50-249” firm size, the

findings point to a positive and significant
effect of exporting on labour productivity
growth for starters in all sectors and in “trans-
port and communication”. Finally, for firms
“250+” there is no effect of exporting on
labour productivity growth. This provides evi-
dence of the importance of exporting for small
Greek companies and/or the fact that smaller
companies can be very productive and thus not
excluded from exporting. This is consistent
with Mafnez-Castillejo et al. (2010) who find
evidence in favour of the existence of a process
of self-selection into exporting for small firms,
but do not find this result for large firms.

Next, following Bernard and Jensen (1995), we
also examine whether exporters also increase

11 Gibson and Pavlou (2015) present the estimated impact of
exporting on labour productivity by firm size and sector of

economic activity.
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-2014 period

Table 5a Impact of exporting on labour productivity growth in the 20

Number of observations = 170,453

F(94, 170358) = 26.87
Prob > F = 0.000
R’= 0.015
AdjR? = 0.014
Root MSE = 0.719
Standard [95% confidence
AlnLabour productivity Coefficient error t P>t} interval]
Always exporters 0.036 0.005 6.66 0.000 0.025 0.046
Export starters 0.063 0.007 9.38 0.000 0.050 0.076
Export stoppers -0.004 0.008 -0.53 0.597 -0.020 0.011
InEmployment -0.043 0.004 -10.38 0.000 -0.051 -0.035
InEmployment? 0.006 0.001 7.94 0.000 0.004 0.007
Company age 0.000 0.000 0.73 0.466 0.000 0.000
Company age? 0.000 0.000 -0.48 0.634 0.000 0.000
Exporter size* 0.000 0.000 -1.21 0.227 0.000 0.000
dum06 0.000 (omitted)
dum07 0.049 0.007 6.81 0.000 0.035 0.063
dumo08 -0.029 0.007 -4.04 0.000 -0.043 -0.015
dum09 -0.128 0.007 -17.87 0.000 -0.142 -0.114
dum10 -0.133 0.007 -18.39 0.000 -0.147 -0.119
dum11 -0.151 0.007 -20.64 0.000 -0.165 -0.136
dum12 -0.141 0.007 -19.27 0.000 -0.156 -0.127
dum13 -0.033 0.007 -4.46 0.000 -0.047 -0.018
dum14 0.000 (omitted)
Constant 0.098 0.041 2.42 0.016 0.019 0.178

Note: These results are from an OLS regression.

employment faster than non-exporters, con-
sidering the relationship between export status
and job growth. The dependent variable is
employment growth captured by the growth in
the number of employees at firm level. Table
7 indicates a positive impact of exporting on
employment growth for starters in most sectors
and for always exporters in “wholesale and
retail trade”, in line with the evidence from the
literature. We now test the two hypotheses
articulated in the literature regarding the
direction of causality between labour produc-
tivity and exporters, namely the self-selection
hypothesis and the learning-by-exporting
hypothesis. To shed light on the empirical
validity of the hypothesis that firms succeed
before they begin exporting —the self-selec-
tion hypothesis— we test the differences in
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labour productivity before firms begin export-
ing on the basis of equation (3). The estimation
is based on a sample of firms with business
activity throughout the period 2006-2014. One
group of firms never exports. The other was
non-exporters in t-1, t-2 and t-3 and started to
export in period t (defined as either 2010 or
2011) and continued exporting up to 2014. We
end up with a sample of 6,256 observations, of
which 146 firms are starters. The estimated
coefficient § on the export dummy is negative
and insignificant, thus providing no evidence
in favour of the self-selection of the most pro-
ductive firms in the export market. We then
provide another check of the relationship
between exporting and ex-ante performance in
terms of labour productivity growth (see
Bernard and Wagner 1997). We consider the



Table 5b Impact of exporting on labour productivity growth in the 2006-2014 period (total econ-

omy and by sector of economic activity)

All sectors

Agriculture, forestry and fishing

Mining and quarrying

Manufacturing

Construction

Wholesale and retail trade

Accommodation and food
service activities

Transport and communication

Energy

Financial intermediation
activities

Other services

Always
exporters
(p-value)

0.036
(0.000)

0.012
(0.897)

-0.043
(0.751)

0.059
(0.000)

0.069
(0.357)

0.023
(0.000)

-0.113
(0.178)

0.059
(0.016)

-0.023
(0.842)

0.033
(0.358)

0.140
(0.905)

Starters

(p-value)

0.063
(0.000)

0.205
(0.026)

-0.116
(0.624)

0.084
(0.000)

0.041
(0.572)

0.051
(0.000)

0.172
(0.108)

0.051
(0.042)

0.012
(0.905)

0.059
(0.053)

0.014
(0.884)

Stoppers

(p-value)

-0.004
(0.597)

-0.083
(0.475)

0.620
(0.112)

0.001
(0.908)

0.069
(0.360)

0.000
(0.984)

0.114
(0.203)

-0.002
(0.965)

-0.081
(0.537)

-0.062
(0.136)

0.065
(0.591)

Employ- Employ- Company  Company Exporter

ment ment? age age? size
(p-value) (p-value) (p-value) (p-value) (p-value)
-0.043 0.006 0.000 0.000 0.000
(0.000) (0.000) (0.466) (0.634) (0.227)
-0.058 0.012 -0.005 0.000 0.000
(0.675) (0.700) (0.573) (0.675) (0.825)
0.068 -0.016 -0.003 0.000 0.001
(0.611) (0.536) (0.882) (0.966) (0.417)
-0.114 0.016 0.000 0.000 0.000
(0.000) (0.000) (0.989) (0.689) (0.008)
-0.078 0.008 0.002 0.000 0.000
(0.005) (0.128) (0.122) (0.149) (0.448)
-0.022 0.004 -0.001 0.000 0.000
(0.001) (0.000) (0.030) (0.019) (0.224)
-0.027 0.002 -0.001 0.000 0.000
(0.012) (0.258) (0.165) (0.120) (0.321)
-0.036 0.004 0.000 0.000 0.000
(0.010) (0.051) (0.910) (0.891) (0.631)
-0.083 0.011 -0.027 0.000 0.000
(0.097) (0.170) (0.001) (0.005) (0.442)
-0.027 0.003 0.000 0.000 0.000
(0.034) (0.103) (0.638) (0.413) (0.745)
-0.003 -0.001 -0.005 0.000 0.001

(0.898) (0.777) (0.011) (0.019) (0.840)

Notes: These results are from an OLS regression. The numbers in brackets are p-values. The sectors of economic activity correspond to NACE
Rev. 2 classification (see footnote 6).

Table 6 Impact of exporting on labour productivity growth in the 2006-2014 period across

different firm sizes

"9

"10-19"

"20-49"

"50-249"

"250+"

Always
exporters
(p-value)

0.063
(0.000)

0.059
(0.000)

0.049
(0.001)

0.020
(0.219)

0.024
(0.586)

Starters

(p-value)

0.097
(0.000)

0.070
(0.000)

0.040
(0.001)

0.026
(0.098)

0.022
(0.623)

Stoppers

(p-value)

0.014
(0.379)

0.005
(0.730)

-0.022
(0.072)

-0.010
(0.575)

-0.018
(0.733)

Employ- Employ- Company  Company Exporter
ment ment? age age? size
(p-value) (p-value) (p-value) (p-value) (p-value)

-0.123 0.037 0.000 0.000 -0.006
(0.005) (0.014) (0.668) (0.998) (0.031)

0.128 -0.018 0.000 0.000 -0.003
(0.776) (0.836) (0.598) (0.421) (0.016)

-0.014 0.003 0.000 0.000 0.000
(0.963) (0.939) (0.034) (0.120) (0.319)

0.033 -0.003 0.000 0.000 0.000
(0.857) (0.873) (0.572) (0.199) (0.780)

-0.014 0.001 -0.001 0.000 0.000
(0.938) (0.969) (0.278) (0.402) (0.787)

Notes: These results are from an OLS regression. The numbers in brackets are p-values.

performance of labour productivity growth of
future exporters in the years prior to entry, i.e.
from year t-3 to t-2 for firms starting export-

ing in 2010 and from year t-2 to t-1 for firms
starting exporting in 2011, in a regression of

the following form:
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Table 7 Impact of exporting on employment growth in the 2006-2014 period

Always
exporters Starters
(p-value) (p-value)
0.003 0.033
All sectors (0.208) (0.000)
Agriculture, forestry and fishing (003220? (605(2‘9)’
.. . -0.059 0.018
Mining and quarrying (0.345) (0.885)
. -0.001 0.036
Manufacturing (0.822) (0.000)
Construction -0.05 0.054
i (0.069) (0.036)
Wholesale and retail trade (000?1(;? (000%%3
Accommodation and food service -0.016 0.036
activities (0.648) (0.414)
Transport and communication - s
(0.200) (0.009)
Ener -0.182 0.086
&y (0.641) (0.007)
Financial intermediation activities (0_&%1) © 80%3;
Other services (601267§ (006(;?3

Notes: These results are from an OLS regression.
Rev. 2 classification (see footnote 6).

AInLP; 11x=2)= & + BEXpOrt; —2111=2010) +
yControl, + ¢, 5)

Here, we find positive but insignificant coef-
ficient on the export dummy; thus there is no
strong evidence in favour of the self-selection
hypothesis.

To evaluate the learning-by-doing hypothesis, we
estimate equation (4). The results point to neg-
ative and insignificant effect of export activity on
post-entry productivity growth of export
starters. Nevertheless, the number of export
starters that can be monitored with the dataset
available for this study is too small to offer a
solid basis for a reliable empirical investigation.'?

Finally, we investigate the robustness of our
basic results in Table 4 to adding lagged pro-
ductivity and using different estimators.'® First,
we add lagged productivity and report results

for OLS with fixed effects. The results are given
04
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Company Company Exporter

Stoppers age age? size
(p-value) (p-value) (p-value) (p-value)
-0.051 -0.001 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
0.067 -0.003 0.000 0.000
(0.064) (0.346) (0.793) (0.145)
-0.795 0.019 0.000 0.001
(0.000) (0.030) (0.064) (0.439)
-0.051 -0.001 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
-0.066 -0.003 0.000 0.000
(0.017) (0.000) (0.000) (0.000)
-0.041 -0.003 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
-0.049 0.000 0.000 0.000
(0.176) (0.004) (0.021) (0.685)
-0.050 -0.003 0.000 0.000
(0.001) (0.000) (0.000) (0.315)
-0.013 -0.007 0.000 0.000
(0.766) (0.012) (0.087) (0.640)
-0.11 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
-0.136 -0.003 0.000 0.001
(0.005) (0.001) (0.068) (0.691)

The numbers in brackets are p-values. The sectors of economic activity correspond to NACE

in Table 8a and suggest that the export pre-
mium is 10.5% for all sectors of the economy
and still significant for a number of sectors —
“manufacturing”, “wholesale and retail trade”,
“accommodation and food service activities”
and “financial intermediation activities”.
Including lagged productivity, however, intro-
duces a bias because of endogeneity. Hence we
also report the results of using the Arellano-
Bond GMM estimator. The estimated premium
for all sectors is lower at 3.9%, suggesting the
presence of bias. However, it is still significant.
Second, we investigate whether the exporter
premium varies along the distribution of labour
productivity, using the quantile regression for
panel data developed by Powell (2016). The

12 The drastic reduction in the sample size when investigating the two
hypotheses is also a feature of the datasets available for the
empirical investigation of ex-ante and ex-post productivity premia
by the International Study Group on Exports and Productivity
(2008).

13 The detailed results of these robustness tests are presented in
Gibson and Pavlou (2017).



Table 8a Exporter productivity premium: robustness checks

All
sectors AG MQ M C WRT HR TC E FI oS
Exporter premium
with lagged productivity 105 : ) 150 : 6.2 77 ) ) 234 )
Exporter premium using 39

Atrellano-Bond estimator

Note: "AG" = Agriculture, forestry and fishing, "MQ" = Mining and quarrying, "M" = Manufacturing, "C" = Construction, "WRT" = Whole-
sale and retail trade, "HR" = Accommodation and food service activities (Hotels & Restaurants), "TC" = Transport and communication, "E"
= Energy, "FI" = Financial intermediation activities, and "OS" = Other services (see also footnote 6).

Table 8b Impact of exporting on labour productivity: quantile regressions

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
f;ﬁﬁ;t:: i‘:f:ﬁ’lﬁems) 31.0 16.2 8.3 11.6 10.5 4.1 41 448 433
\SFAROTHHCR pieiii 49.2 553 11.6 31.0 . 173 28.4 11.6 :

(with instruments)

Table 9 Impact of exporting on return-on-assets (RoA) in the 2006-2014 period

Fixed effects equation

b Exporter profitability

(p-value) premium

All sectors (000?‘22; 2.8
Agriculture, forestry and fishing (00032573 429
Mining and quarrying ((')0557 g -
Manufacturing (000%%; 8.8
Construction (0(‘)(‘)1722; -
Wholesale and retail trade ( 001(1275; -
Accommodation and food service activities ( 0013;3 -
Transport and communication ((')04225) -
i -
Financial intermediation activities (609%% -
Other services ((')079)35) R

Notes: f is the estimated regression coefficient from a fixed effects regression of the logarithm of RoA on a dummy variable for exporting firms
and year dummies. The numbers in brackets are p-values. The sectors of economic activity correspond to NACE Reyv. 2 classification (see foot-
note 6).
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Table 10 Impact of exporting on return-on-assets (RoA) with control variables in the
2006-2014 period

Fixed effects Exporter
equation premium
B 100(expp-1)

(p-value)
All sectors (%(;(;(ﬁ
Agriculture, forestry and fishing (000353;; 40.3
Mining and quarrying ((-)063;‘)3‘5)
0.032
Manuf: i -
anufacturing (0.168)
. 0.237
Construction (0.013) 26.7
. -0.005
Wholesale and retail trade (0.808) -
Accommodation and food service -0.134
activities (0.627)
Transport and communication 0043
P (0.458)
-0.499
Energy (0.001)
Financial intermediation activities -0.006
(0.931)
. -0.356
Other services (0.333)

Employ- Employ Company Company Exporter
ment ment? age age? size
(p-value) (p-value) (p-value) (p-value) (p-value)
0.032 0.016 -0.003 0.000 0.000
(0.032) (0.000) (0.000) (0.000) (0.215)
0.427 -0.086 0.018 -0.001 0.022
(0.219) (0.276) (0.539) (0.320) (0.425)
0.335 -0.057 0.112 -0.001 -0.026
(0.472) (0.462) (0.135) (0.233) (0.024)
0.087 0.025 -0.007 0.000 -0.001
(0.021) (0.001) (0.000) (0.001) (0.024)
-0.046 0.019 0.000 0.000 0.000
(0.341) (0.054) (0.974) (0.897) (0.097)
0.012 0.030 -0.005 0.000 0.000
(0.639) (0.000) (0.000) (0.018) (0.261)
-0.168 0.053 -0.010 0.000 0.006
(0.010) (0.000) (0.067) (0.646) (0.001)
0.073 -0.013 0.002 0.000 0.000
(0.190) (0.182) (0.469) (0.652) (0.628)
0.180 -0.058 0.010 0.000 0.000
(0.135) (0.024) (0.627) (0.768) (0.423)
0.050 0.004 -0.009 0.000 0.001
(0.246) (0.583) (0.025) (0.094) (0.002)
-0.123 0.037 -0.008 0.000 0.015
(0.257) (0.032) (0.349) (0.949) (0.194)

Notes: p is the estimated regression coefficient from a fixed effects regression of the logarithm RoA on a dummy variable for exporting firms
controlling for the In number of employees and its squared value, exporter size captured by an interaction term between export status and size,
and company’s age and company’s squared age. We also add year dummies. The numbers in brackets are p-values. The sectors of economic

activity correspond to NACE Rev. 2 classification (see footnote 6).

results in Table 8b suggest that the exporter
premia do differ across the labour productivity
distribution, with premia being particularly high
in lower labour productivity firms. These results
confirm the general finding that firms are very
heterogeneous and that relying on results at the
mean could be misleading. The results are in
line with Powell and Wagner (2011), who also
find the largest premium at the bottom of the
labour productivity distribution.

3.2.2 Investigating the exports/profitability
relationship

To test the hypothesis that exporters are more
profitable than non-exporters, we estimate
regression (1) using as dependent variable both
earnings before interest and taxes over total
assets (RoA) and operating profits over total
assets. Table 9 summarises the results for the
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effect of exporting on RoA using fixed effects
and time dummies equation. Exporting has a
positive and significant effect on RoA in full
sample and in the sectors of “agriculture,
forestry and fishing” and “manufacturing”.
When controlling for firm size, company age
and exporter size (see Table 10), the effect of
exporting activity is still positive but it is
insignificant in the full sample. Taking operat-
ing profits as a measure of profitability, the
impact of exporting becomes insignificant in full
sample and across sectors. These results are in
line with much of the literature which finds
weaker effects of exporting on profitability.

4 CONCLUSIONS

In this paper, we have used firm-level data to
explore performance differences between



exporters and non-exporters in Greece. In line
with the findings of the extant literature, being
an exporter leads to an advantage over domes-
tically oriented firms for productivity (both
level and growth rates), profitability and
employment growth.

The exporter productivity premium is estimated
at 14% for the whole sample, pointing to a sig-
nificant productivity advantage for exporting
firms which is even stronger in certain sectors
of economic activity. The existence of an
exporter productivity premium is one of the
strongest results in the economics literature.
We also find evidence in favour of higher pro-
ductivity growth for always-exporting firms and
starters, while there is a negative, though
insignificant, effect for stoppers. The relation-
ship between exporting activity and labour pro-
ductivity growth weakens as we move up the
firm size band; the results point to higher pro-
ductivity growth for exporting SMEs — and in
particular for micro SMEs. Finally, we
checked the robustness of these results by
including lagged productivity to account for
productivity persistence and various estimators
to correct for endogeneity and the fact that the
premium may vary along the productivity dis-
tribution. The exporter productivity premia
largely remain positive and significant.

The exporter profitability premium, when prof-
itability is proxied by RoA, is estimated at
2.8% for the whole sample in the reviewed
period, and even higher in some sectors of eco-

nomic activity, lending some support to the
hypothesis that exporters can be more prof-
itable than companies serving only their home
market.

In terms of policy implications, the productiv-
ity differentials between exporters and non-
exporters suggest that Greece should continue
to promote an environment which encourages
high-productivity firms and export-oriented
production in order to achieve sustainable
growth. Given that productivity differentials
are particularly significant for SMEs than for
large firms, industrial policies should continue
to have a firm-size dimension. Different incen-
tives and support services are needed for SMEs
and for large firms, given the differences in
importance of productivity differentials
between exporters and non-exporters. A recent
OECD report (Nassr et al. 2016), discussing
the export potential of SMEs in Greece, their
possible contribution to strengthening
Greece’s export performance thereby helping
economic growth, suggests policy measures in
the areas of finance, regulation, R&D and
innovation.

Topics for further research would be to iden-
tify the impact of firms’ export intensity on pro-
ductivity growth, should firm-level data on
export volume become available, and to better
assess the direction of causality of exports and
measures of firm performance when a larger
number of observations is available to allow
such an analysis.

45
Economic Bulletin
July 2017



REFERENCES

Bank of Greece (2014), Annual Report 2013.

Bank of Greece (2015), Monetary Policy — Interim Report 2015 (in Greek).

Bank of Greece (2016), Annual Report 2015 (in Greek).

Bardakas, I. (2014), “Financing exports of goods: a constraint on Greek economic growth”, Bank
of Greece Working Paper No. 178.

Bernard, A.B. and J.B. Jensen (1995), “Exporters, jobs, and wages in the U.S. manufacturing:
1976-1987”, Brookings Papers on Economic Activity, 67-119.

Bernard, A.B. and J.B. Jensen (1999), “Exceptional exporter performance: cause, effect, or
both?”, Journal of International Economics, 47(1), 1-25.

Bernard, A.B. and J.B. Jensen (2004), “Exporting and productivity in the USA”, Oxford Review
of Economic Policy, 20(3), 343-357.

Bernard, A. B. and J. Wagner (1997), “Exports and success in German manufacturing”,
Weltwirtschaftliches Archiv/Review of World Economics, 133(1), 134-157.

Bernard, A.B., J. Eaton, J.B. Jensen and S. Kortum (2003), “Plants and productivity in inter-
national trade”, The American Economic Review, 93(4), 1268-1290.

Berthou, A., E. Dhyne, M. Bugamelli, A. Cazacu, C. Demian, P. Harasztosi, T. Lalinsky, J.
Merikill, F. Oropallo and A. Soares (2015), “Assessing European firms’ exports and produc-
tivity distributions: the CompNet trade module”, ECB Working Paper No. 1788.

Clerides, S.K., S. Lach and J.R. Tybout (1998), “Is learning by exporting important? Micro-
dynamic evidence from Colombia, Mexico, and Morocco”, The Quarterly Journal of Econom-
ics, 113(3), 903-947.

De Loecker, J. (2007), “Do exports generate higher productivity? Evidence from Slovenia”, Jour-
nal of International Economics, 73(1), 69-98.

Delgado, M.A., J.C. Farifias and S. Ruano (2002), “Firm productivity and export markets: a non-
parametric approach”, Journal of International Economics, 57(2), 397-422.

Farifas, J.C. and A. Martin-Marcos (2007), “Exporting and economic performance: firm-level
evidence of Spanish manufacturing”, The World Economy, 30(4), 618-646.

Ferrando, A., M. Iudice, C. Altomonte, S. Blank, M. Felt, P. Meinen, K. Neugebauer and I. Sied-
schlag (2015), “Assessing the financial and financing conditions of firms in Europe: the finan-
cial module in CompNet”, ECB Working Paper No. 1836.

Fryges, H. and J. Wagner (2010), “Exports and profitability: first evidence for German manu-
facturing firms”, The World Economy, 33(3), 399-423.

Fu, D. and Y. Wu (2013), “Export wage premium in China’s manufacturing sector: a firm level
analysis”, China Economic Review, 26, 182-196.

Galvao, A. (2011), “Quantile regression for dynamic panel data with fixed effects”, Journal of
Econometrics, 164(1), 142-157.

Gibson, H.D. (2010), “The growth of the Greek economy by sector over the 1995-2003 period”,
Paper 4.2 in Bank of Greece, Greece’s Current Account Balance: causes of imbalances and pol-
icy suggestions (in Greek).

Gibson, H.D. and J. Malley (2008), “The contribution of sectoral productivity differentials to
inflation in Greece”, Open Economies Review, 19, 629-50.

Gibson, H.D. and G. Pavlou (2017), “Exporting and performance: evidence from Greek firms”,
Bank of Greece Working Paper No. 228.

Girma, S., H. Gorg and E. Strobl (2004), “Exports, international investment, and plant per-
formance: evidence from a non-parametric test”, Economics Letters, 83(3), 317-324.

Grazzi, M. (2012), “Export and firm performance: evidence on productivity and profitability of
Italian companies”, Journal of Industry, Competition and Trade, 12(4), 413-444.

Greenaway, D., A. Guariglia and R. Kneller (2007), “Financial factors and exporting decisions”,
Journal of International Economics, 73(2), 377-395.

45
Economic Bulletin
July 2017



Greenaway, D., J. Gullstrand and R. Kneller (2005), “Exporting may not always boost firm pro-
ductivity”, Review of World Economics, 141(4), 561-582.

Helpman, E., M.J. Melitz and S.R. Yeaple (2004), “Export versus FDI with heterogeneous firms”,
The American Economic Review, 94(1), 300-316.

International Study Group on Exports and Productivity (ISGEP) (2008), “Understanding cross-
country differences in exporter premia: comparable evidence for 14 countries”, Review of World
Economics, 144(4), 596-635.

Kneller, R. and M. Pisu (2010), “The returns to exporting: evidence from UK firms”, Canadian
Journal of Economics, 43(2), 494-519.

Lee, C. (2014), “The exporting and productivity nexus: does firm size matter?”, ISEAS Economics
Working Paper No. 2014-1.

Malliaropulos, D. (2010), “How much did competitiveness of the Greek economy decline since
EMU entry?”, Eurobank Research, Economy & Markets, 5(4), July.

Malliaropulos, D. and T. Anastasatos (2013), “The improvement in the competitive position of
the Greek economy and prospects for an export-led growth model”, Eurobank Research, Econ-
omy & Markets, 8(1), January.

Maiiez-Castillejo, J.A., M.E. Rochina-Barrachina and J.A. Sanchis-Llopis (2010), “Does firm size
affect self-selection and learning-by-exporting?”, The World Economy, 33(3), 315-346.

Melitz, M.J. (2003), “The impact of trade on intra-industry reallocations and aggregate indus-
try productivity”, Econometrica, 71(6), 1695-1725.

Nassr, 1., V. Robano and G. Wehinger (2016), “Unleashing the export potential of SMEs in
Greece”, OECD Working Papers on Finance, Insurance and Private Pensions, No. 41.

National Bank of Greece (NBG) (2014), Survey of Greek SMEs: First half 2014, July 2014.

Papadogonas, T. and F. Voulgaris (2005), “Labour productivity growth in Greek manufactur-
ing firms”, Operational Research. An International Journal, 5(3), 459-472.

Powell, D. (2016), “Quantile treatment effects in the presence of covariates”, mimeo.

Powell, D. and J. Wagner (2011), “The exporter productivity premium along the productivity dis-
tribution: evidence from unconditional quantile regression with firm fixed effects”, RAND
Working Paper WR-837, February.

Stollinger, R., R. Stehrer and J. Poschl (2012), “Austrian exporters: unique or alike? New insights
and missing puzzle pieces”, Empirica, 39(3), 375-405.

Tavares-Lehmann, A. and D. Costa (2015), “Performance differences between exporters and non-
exporters: the case of Portugal”, FEP Working Paper No. 569.

Van Biesebroeck, J. (2005), “Exporting raises productivity in sub-Saharan African manufacturing
firms”, Journal of International Economics, 67(2), 373-391.

Vogel, A. (2009), “Exporter performance in the German business services sector”, The Service
Industries Journal, 31(7), 1015-1031.

Vogel, A. and J. Wagner (2009), “Exports and profitability: first evidence for German business
services enterprises”, University of Liineburg, Working Paper Series in Economics, No. 129.
Vu, H., M. Holmes, S. Lim and T. Tran (2014), “Exports and profitability: a note from quantile

regression approach”, Applied Economics Letters, 21(6), 442- 445.

Wagner, J. (2002), “The causal effects of exports on firm size and labor productivity: first evi-
dence from a matching approach”, Economics Letters, 77(2), 287-292.

Wagner, J. (2007), “Exports and productivity: a survey of the evidence from firm-level data”, The
World Economy, 30(1), 60-82.

Wagner, J. (2012a), “International trade and firm performance: a survey of empirical studies since
20067, Review of World Economics, 148(2), 235-267.

45
Economic Bulletin m
July 2017



Wagner, J. (2012b), “New methods for the analysis of links between international firm activi-
ties and firm performance: a practitioner’s guide”, University of Liineburg, Working Paper Series
in Economics, No. 227.

Yang, Y. and S. Mallick (2010), “Export premium, self-selection and learning-by-exporting: evi-
dence from Chinese matched firms”, The World Economy, 33(10), 1218-1240.

45
‘ Economic Bulletin
July 2017





