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Università Politecnica delle Marche, Ancona, Italy
Summary. — This work investigates the impact of importing, exporting, and two-way trading on firm labor demand in Turkish manu-
facturing. Adopting Multiple Propensity Score Matching techniques and Difference in Difference estimator, we support the positive
internationalization impact on firm employment for an emergent country. Our evidence reveals the existence of complementarity effects
between exports and imports, which is strengthened for high trade intensity firms. Furthermore, only high intensity exporting seems to
promote the workforce skill upgrading in terms of an increase in the R&D worker share. The employment creation effect of firm inter-
nationalization reflects its large positive impact on firm production scale.
� 2013 Elsevier Ltd. All rights reserved.

Key words — importer, exporter, two-way trader, employment, firm growth, Turkey
* The data used in this work are from the Foreign Trade Data, the Annual

Business Statistics and the Production Surveys provided by Turkish Sta-

tistical Office (Turkstat). All elaborations have been conducted at the

Microdata Research Centre of Turkstat under the respect of the law on the

statistic secret and the personal data protection. The results and the opi-

nions expressed in this article are exclusive responsibility of the authors

and, by no means, represent official statistics. We are grateful to Bülent
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1. INTRODUCTION

The recent economic success of emerging countries rests lar-
gely on their competitive manufacturing sectors, which are
increasingly integrated into the world economy. On the one
hand, the export market represents an unprecedented oppor-
tunity for growth and innovation for manufacturing firms.
On the other hand, imported inputs enhance the possibilities
for acquiring advanced technologies and/or exploiting new
complementarities in production. Although both importing
and exporting activities may occasion an internal restructuring
process and bring about efficiency gains (Halpern, Koren, &
Szeidl, 2005; Wagner, 2007, 2012) the impact on firm employ-
ment levels is more uncertain. Productivity improvements aris-
ing from import and export activities might, for example,
foster a permanent shift toward labor-saving technologies,
with a consequent reduction in firm employment. Also, im-
ported inputs may directly substitute for domestic labor. Nev-
ertheless, this is only part of the story, and there are other
channels that instead suggest the employment-creation effects
of trade. If higher productivity fostered by internationaliza-
tion leads to improved competitiveness and to an expansion
of firm output and market share, trade could positively affect
firm employment levels, even in the face of a reduction in over-
all labor intensity in manufacturing. Finally, exporting might
directly lead to an expansion of the scale of firm operations
and thus of firm employment, as it opens new potential busi-
ness opportunities and increases the relevant market size of
firms. Policy makers in developing economies should, then,
be concerned about the international integration of manufac-
turing firms, as it may have important consequences for long-
term trends in employment creation and economic growth. In-
deed, countries’ integration into the global economy brings
about an important restructuring process, with low productiv-
ity firms exiting manufacturing (Fernandes, 2007; Melitz,
2003; Pavcnik, 2002; Paus, Reinhardt, & Robinson, 2003). If
redundant workers are then reallocated to low productivity
and low growth sectors (e.g., services), the country will experi-
ence low productivity growth (Rodrik & McMillan, 2011). On
the other hand, if trade fosters an increase in manufacturing
firms’ demand for labor, redundant labor could be reallocated
within the manufacturing sector to trading firms, which
are usually the most productive firms in the economy. As a
1

consequence, a country may experience increased productivity
growth.

Our aim, then, is to explore the effect of trade on firm
employment and employment composition in an emerging
country framework by examining the Turkish manufacturing
sector, thus contributing to the developing economy literature
that has mainly investigated the relative demand for skilled la-
bor (Fajnzylber & Fernandes, 2009; Görg & Strobl, 2002;
Harrison & Hanson, 1999; Pavcnik, 2003). In particular, our
study adds to previous empirical work on Turkey (Demir,
2010, 2013; Meschi, Taymaz, & Vivarelli, 2011; Yasar & Mor-
rison Paul, 2008) by providing, for the first time, comprehen-
sive evidence regarding the causal effects of importing,
exporting, and joint importing and exporting on firm level la-
bor demand, using recent and representative data. The empir-
ical strategy we adopt is based on a combination of Multiple
Propensity Score Matching (MPSM) and Difference-in-Differ-
ences (DID) estimation. This methodological choice allows us
to dissect and isolate the role of each international strategy—
importing, exporting, and two-way trading—on employment,
by controlling for selection on time invariant unobservables.
The focus on developing countries is of particular interest in
the study of the trade-employment nexus for several reasons.
First, while developed countries’ importing activities, espe-
cially from low-income countries, are often driven by labor
cost saving objectives, firms in emerging markets are more
likely to be seeking technology and high-quality inputs when
they engage in cross-border trade. This may, directly or
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indirectly—indirectly through productivity improvements in-
duced by technology transfers embodied in trade flows
(Halpern et al., 2005)—affect firm level employment and
employment composition in different ways than in a developed
economy framework. Second, exports may offer firms in devel-
oping countries—more than firms in developed countries—the
opportunity to substantively enlarge their scale of operations,
as their domestic markets may be small. Third, global produc-
tion chains intensively involve firms located in emerging
economies, and it is important to understand whether firms
entering international production networks can create
important employment opportunities within developing econ-
omies.

Within this framework, Turkey is an interesting case. Begin-
ning in the 1980s, the country has undergone a continuous and
growing process of integration into the global economy.
Empirical evidence confirms that productivity gains are associ-
ated with the internationalization of Turkish firms (Maggioni,
2012; Morrison & Yasar, 2007; Yasar & Rejesus, 2005) and
this hints at the possibility of pro-competitive effects of firm
activities in foreign markets. However, limited empirical evi-
dence exists on the recent consequences of firm trade on Turk-
ish manufacturing employment, a gap that we attempt here to
fill. During the period of our analysis, 2003–08, the Turkish
manufacturing sector experienced an increase in the absolute
size of its labor force and now accounts for a significant share
of total Turkish employment. Nevertheless, its share of total
employment decreased from about 41% in 2003 to 34% in
2008 and, despite sustained GDP growth (6% annually, on
average, during our sample period), the Turkish unemploy-
ment rate has remained very high (about 11%), while the
employment rate has remained modest (well below 50%).
Turning to the country’s integration in the global economy,
in our sample period, exports and imports grew dramatically
(25% and 19%, respectively 1), compared to previous decades.
In this context, it is crucial to clarify whether firm internation-
alization strategies have sustained manufacturing labor de-
mand or have contributed to stagnation in the labor market.
This point is crucial for anticipating future effects of ongoing
integration into the global economy on unemployment reduc-
tion and employment creation. Furthermore, our investigation
aims to disclose the impact of a firm’s trade integration strat-
egies on its employment composition in terms of the ratio of
R&D to non-R&D workers. Trade may indeed represent a
channel of technology and knowledge transfers (Fernandes
& Paunov, 2010; Lo Turco & Maggioni, 2012a), and firms
may engage in innovation and endow themselves with a skilled
workforce to take advantage of the opportunities presented by
international markets. The latter channel may clearly play an
important role in the future growth pattern of the economy
and in the development process, increasingly based on knowl-
edge creation and innovation.

The work is organized as follows: the next section reviews
the relevant literature; Section 3 presents the data and some
firm level descriptive evidence on trade and employment; Sec-
tion 4 addresses the empirical strategy and the estimation tech-
nique; Section 5 displays the main results of our analysis;
Section 6 investigates the role of firm trade intensity. Finally,
Section 7 discusses the evidence and concludes.
2. LITERATURE REVIEW

Our work is close to the large literature on the impact of im-
ports on firm level labor demand in developing countries. 2

Most of the empirical contributions focus on the impact of
trade on the demand for skilled labor, motivated by the theo-
retical possibility that foreign inputs and exported products
may lead to skill upgrading of firm labor. Indeed, trade may
favor technology diffusion from the North to the South (Pissa-
rides, 1997). Also, the growth of new intermediate imports and
the insourcing of higher skill intensive production stages may
drive an increase in skill intensity in the developing country
manufacturing sector (Feenstra & Hanson, 1997). In both
cases, a larger share of skilled workers is required to cope with
new tasks and new technologies. However, existing evidence
on this issue is not conclusive. 3 While it has been shown that
imports did not affect the relative demand for skilled workers
in Chilean plants (Pavcnik, 2003), purchases of foreign
machinery raised manufacturing firms’ relative skilled labor
demand in Ghana in the 1990s, while exports had no effect
(Görg & Strobl, 2002). Similarly, Csillag and Koren (2011)
find that Hungarian workers exposed to imported machines
earned higher wages than other machine operators in the same
firm. On the other hand, increased involvement in imports, ex-
ports and foreign direct investment is associated with a re-
duced demand for skilled labor in China, while the opposite
is found in Brazil (Fajnzylber & Fernandes, 2009) and, with
respect to imports and exports, in Mexico (Harrison & Han-
son, 1999). Previous studies, then, show that a positive associ-
ation may exist, in developing and emerging markets, between
the relative demand for skilled labor and firm trade, yet to date
few studies have investigated the causal impact of trade on
overall firm employment. There are only two recent excep-
tions: Paunov (2011), who shows that firm import strategies
promoted employment in Ecuador between 1997 and 2007
(notably in the aftermath of the crisis); and Park, Yang, Shi,
and Jiang (2009), who finds a slightly positive effect of
firm exports on employment in China between 1995 and 2000.
However, the focus of both studies is on a single international-
ization strategy, i.e., either exporting or importing.

For the case of Turkey, some firm level studies analyze the
relationship between trade and firm labor demand. For exam-
ple, Yasar and Morrison Paul (2008) find that the adoption of
imported machinery is weakly related to the extent of capital-
skill complementarity in a sample of about 800 firms in four
selected industries (apparel, textiles, motor vehicles and parts,
and meat processing) in the 1995–97 period. For the manufac-
turing sector as a whole, Meschi et al. (2011) find that between
1992 and 2001, both exporters and firms belonging to sectors
experiencing increasing inflows of foreign inputs from ad-
vanced countries displayed higher skilled labor costs as a share
of total labor costs. Turning to the evidence on firm employ-
ment levels, in an analysis of the impact of exchange rate vol-
atility on firm growth, based on a sample of about 500 of the
largest Turkish firms, Demir (2010, 2013) 4 find a negative di-
rect relationship between firm exports and employment
growth, although the relationship is shown to be barely signif-
icant under sensitivity checks. 5 Despite this evidence, which
points to a positive relationship between intermediate sectoral
imports and firm level skill upgrading and to a negative, but
barely significant, direct relationship between firm exporting
and firm employment growth in very large firms, there is still
scope for a comprehensive and more detailed analysis of firm
import and export activities on firm employment in Turkey.
Indeed, no previous work has dealt with firm level importing
and exporting simultaneously and none has identified a causal
effect of trade on firm labor demand. As for the contempora-
neous analysis of firm level import and export activities, Yasar
and Morrison Paul (2008) do not address firm level exports in
their analysis, while Demir (2010, 2013) do not account for
imports. Meschi et al. (2011) test for both export and import
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measures, but the import indicator used in the analysis is
at the sector level and their focus is limited to the firm skill ratio.
Thus, they test how relative skilled labor demand differs across
firms in sectors with heterogeneous imported input exposures,
but not the consequences of the firms’ decision to import. Turn-
ing to the question of causality, only Demir (2010, 2013) show
some concern about the endogeneity of their export measure
and, as an assessment of the impact of exporting is not their
main focus, this concern is addressed by testing for the effects
of the export share lagged one year. However, this expedient
may not prove sufficient to identify the causal effect of exporting
on employment growth. Furthermore, the samples used by Ya-
sar and Morrison Paul (2008) and Demir (2010, 2013) are rather
small and biased toward very large firms. 6 Although larger
firms trade more and may drive most of the overall effect of
trade on employment within manufacturing, the exclusion of
medium and small sized firms from the analysis may obscure
important information on the relationship investigated.

Thus, using more recent and representative data for Turkey,
our work is intended to contribute to the existing literature by
providing comprehensive evidence regarding the causal effects
of importing, exporting, and joint firm involvement in both
strategies on firm employment and the composition of labor
demand. We aim to achieve this by highlighting the roles of
each trade strategy, both individually and combined with
other, and the existence of complementary effects stemming
from a deeper participation in international markets.
3. DATA AND DESCRIPTIVE EVIDENCE

We use the following data sources to build up our sample. 7

The Structural Business Statistics (SBS) – The Annual
Industry and Service Statistics collect information on firm
turnover, input costs, employment, investment activity, the
primary 4 digit NACE (Rev 1.1) sector of activity, and the re-
gion of location over the period 2003–08. These data cover the
whole population of firms with more than 20 employees and a
representative sample of firms with less than 20 employees.
The economic activities that are included in the survey are
the ones in the NACE sections from C to K, and from M to O.

The Foreign Trade Statistics (FTS) – Foreign trade flows at
firm level provided by Turkstat are sourced from customs dec-
larations and are available for the 2002–09 time span. The im-
port and export flows are collected for the universe of the
importers and exporters of goods at 12-digit Gümrük Tarife
Istatistik Pozisyonu (GTIP) classification: the first 8 digits cor-
respond to Combined Nomenclature (CN) classification, and
the last 4 digits are national.

Sample and definition of starters – To proceed in the explo-
ration of the effect of imports and exports on firm labor de-
mand we restrict our analysis to firms in the manufacturing
sector with at least 20 employees, 8 and we merge the SBS
and FTS databases by means of the common firm identifying
code, thus gathering information on trade for all of the firms
included in the SBS. The initial sample is made up of more
than 104,000 firm-year observations in the 2003–08 time span,
63% of which is active in one of the two trading activities. In
particular, on average, in our sample period, 49% of firms are
exporters and 51% of them are importers. 9 A firm is defined as
exporter if it sells a part of its manufacturing turnover abroad.
The import status definition is, instead, related to the pur-
chases abroad of intermediates, which are identified according
to the Broad Economic Category (BEC) classification. 10

As discussed in Section 1, our focus is on the trade impact on
firm labor demand, both in terms of overall employment level
and composition. We measure firm labor as the logarithm of
the total number of employees, 11 L, and labor composition as
the ratio of R&D to non-R&D workers within the firm, R. Also,
we explore the consequences of internationalization on firm
output, Y, in order to shed some light on the channels that drive
the effects on firm labor demand. Table 5 in the Appendix A pre-
sents some descriptive statistics of our outcomes for the whole
sample and Table 6 dissects the heterogeneity by sector and firm
international status. It is straightforward to notice that, in gen-
eral, two-way traders display the largest number of employees,
the largest output value and the largest R&D to non-R&D
employees ratio, followed by only importers, only exporters
and, finally, non-traders. Also, as expected, the great part of
the firm population has a R&D to non-R&D employment ratio
equal to zero, with about 8.14% of firms hiring R&D workers
that, however, being our sample quite large, build a group of
about 8,500 firms. Moreover, the evidence reveals the
existence of relevant differences across sectors with the NACE
sectors 32 “Manufacture of radio, television and communication
equipment and apparatus” and 24 “Manufacture of chemicals,
chemical products and man-made fibres” showing the largest
share of firms employing workers in R&D and the NACE sector
20 “Manufacture of wood and wood products” accounting for a
R&D workers ratio of only 2.36%. Nevertheless, the ranking
of internationalized groups of firms in terms of superiority in
size and R&D engagement seems to be preserved within almost
all sectors. Being aware of the existence of large differences
among sectors, we will control for this feature in our empirical
analysis.

To gather a preliminary idea about the relationship between
firm employment and its activity in foreign markets we regress
the level and variation (indicated by D) of our outcomes on im-
porter and exporter dummies with the inclusion of two digit
NACE Rev 1.1 sector and time dummies. We also test for three
mutual exclusive international status, exporter only, importer
only, and two-way trader. We implement both pooled OLS
and fixed effect estimations. The trade “premia” obtained from
these regressions are displayed in Table 1. From the top panel, it
emerges that importers and exporters present a larger workforce
and a higher R&D to non-R&D workers ratio than the remain-
ing firms in the sector. When import and export activity indica-
tors are included in the same specification, an employment
premium is displayed for both internationalization strategies
compared to the pure domestic activity, even if importing pre-
sents a higher premium. For the R&D workers’ ratio, instead,
both international strategies enjoy similar premia. Further-
more, our analysis suggests the existence of potential comple-
mentarities between export and import activities as two-way
starters display substantively larger premia for both the out-
comes under investigation with respect to the groups of export-
ers only and importers only. 12 When controlling for firm fixed
effects, we gather a similar evidence on higher employment level
of internationalized firms, even if the trade premia are now sub-
stantively downsized. On the contrary, the larger use of R&D by
exporters and importers completely disappears when firm fixed
effects are included. A similar pattern of significance and relative
coefficient size displayed for the variables in levels is detected in
the bottom panel for the regressions of labor growth, while only
two-way traders—and just in the pooled estimation—display a
significant and important change in the R&D to non-R&D
workers ratio.

This descriptive analysis reveals a superiority of internation-
alized firms in terms of both employment level and ratio of
R&D to non-R&D employees. Nevertheless, it is not possible
to draw any conclusion about the causal nexus and in order to
highlight the consequences of firm trade for its workforce in



Table 1. Import and export premia

Outcome Pooled OLS Fixed Effects

Lt Rt Lt Rt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)

Importer 0.810*** 0.663*** 0.357*** 0.252*** 0.195*** 0.177*** �0.051 �0.046
[0.011] [0.010] [0.025] [0.026] [0.007] [0.007] [0.034] [0.034]

Exporter 0.623*** 0.309*** 0.340*** 0.221*** 0.152*** 0.130*** �0.047 �0.042
[0.011] [0.010] [0.025] [0.027] [0.007] [0.006] [0.031] [0.032]

Importer only 0.525*** 0.181*** 0.198*** �0.046
[0.013] [0.034] [0.008] [0.040]

Exporter only 0.150*** 0.141*** 0.155*** �0.042
[0.010] [0.033] [0.009] [0.043]

Two-way trader 0.971*** 0.472*** 0.310*** �0.088**

[0.013] [0.029] [0.009] [0.043]

Observations 104,578 104,578 104,578 104,578 101,758 101,758 101,758 101,758 104,578 104,578 104,578 104,578 101,758 101,758 101,758 101,758

DOutcome: DLt DRt D Lt DRt

Importer 0.059*** 0.050*** 0.038** 0.043* 0.064*** 0.061*** 0.016 0.016
[0.003] [0.003] [0.019] [0.024] [0.006] [0.006] [0.060] [0.061]

Exporter 0.042*** 0.019*** 0.011 �0.009 0.036*** 0.030*** 0.001 0.000
[0.003] [0.003] [0.019] [0.024] [0.006] [0.006] [0.056] [0.057]

Importer only 0.0583*** 0.046 0.062*** 0.091
[0.005] [0.031] [0.008] [0.069]

Exporter only 0.0293*** �0.005 0.031*** 0.088
[0.005] [0.036] [0.009] [0.075]

Two-way trader 0.0693*** 0.034* 0.090*** 0.027
[0.0037] [0.020] [0.009] [0.074]

Observations 78,509 78,509 78,509 78,509 76,253 76,253 76,253 76,253 78,509 78,509 78,509 78,509 76,253 76,253 76,253 76,253

Robust standard errors are in brackets and clustered by firm. Dummy indicators for years and two digit NACE Rev 1.1 sectors are included in all estimations but not reported for the sake of brevity.
Importer (Exporter) is a dummy taking value 1 if the firm imports (exports) in year t. Two-way trader,
Exporter only and Importer only are dummies denoting the three mutual exclusive international status. The lower number on observations in columns 5–8 and 13–16 is due to some missing values for

the firm R&D employment. Both pooled OLS and firm fixed effects estimates are reported.
* Significant at 10% level
** Significant at 5% level
*** Significant at 1% level.

4
W

O
R

L
D

D
E

V
E

L
O

P
M

E
N

T



DOES TRADE FOSTER EMPLOYMENT GROWTH IN EMERGING MARKETS? EVIDENCE FROM TURKEY 5
the next section we will follow a MPSM approach. Within this
empirical framework, we define export starter as a firm that
exports in t and did not export in the previous year, i.e.,
t � 1. The same definition is used to obtain the sets of import
starters and two-way starters, for which the treatment is the
starting of import activity and the concomitant starting of
both import and export activity, respectively. These three
groups of firms, alternatively, will represent the treated units
in our analysis. Being interested in a multitreatment setting,
the reference control group may instead consist of both the
population of never traders—firms that never export nor im-
port over the sample period—and each group of one-way
trade starters when we will test for the entry in both export
and import markets as a treatment. We will explain in more
detail the empirical framework in the next section. By focusing
on starters and never traders we mitigate the potential reverse
causality driven by trade persistence over time and we identify
the break represented by the entry in the foreign market. 13

According to this definition, then, we end up with five different
waves—year 2004, year 2005, year 2006, year 2007, and year
2008—of starters and the size of each group is shown in Ta-
ble 2 by wave and typology of trade activity. It is worth notic-
ing that our final sample for the empirical evaluation of the
causal effect of trade on employment will be much smaller
than the starting one since it is made up of all those firms that
neither export nor import in t � 1.
4. THE EMPIRICAL STRATEGY

In order to assess the impact of trade on employment at the
firm level, we follow Lechner (2001, 2002) and adopt a multi-
ple treatment approach that allows for a more complex frame-
work where a firm may undergo several treatments at the same
time and where importing and exporting may represent both
mutually exclusive strategies and joint strategies. If we indicate
with m and x respectively the import and export treatments,
we have a set of four mutually exclusive states for the firm:
(0,0) is the no treatment case, neither importing nor exporting;
(m,0) represents the import starting only; (0,x) represents the
export starting only; finally, (m,x) represents the case of both
import and export starting.

Our aim is to evaluate the Average Treatment effects on the
Treated (ATT) for each treatment a. As each participant re-
ceives just one treatment, the remaining treatments are poten-
tial counterfactuals, and comparison of each state S with the
other states leads to a full set of ATT effects calculated as:

ca;b ¼ E Y a
postjS ¼ a

� �
� E Y b

postjS ¼ a
� �

ð1Þ

with a; b ¼ ð0; 0Þ; ðm; 0Þ; ð0; xÞ; ðm; xÞ
Table 2. Sample of trade starters

Export Import Two-way

2004 205 273 106
2005 289 344 98
2006 297 418 150
2007 264 351 105
2008 245 214 74
Total 1300 1600 533

Export, import and two-way label the cohorts of firms that start to export,
import and both export and import at time t, and did not perform that
activity in the previous year.
where ca,b denotes the expected (average) effect on outcome Y
of treatment a, in the post-treatment period, relative to treat-
ment b for a participant drawn randomly from firms undergo-

ing treatment a. As E Y b
postjS ¼ a

� �
is clearly not observable, it

is proxied by the outcome of the units that actually undergo

the treatment of comparison b, E Y b
postjS ¼ b

� �
. However, par-

ticipants in different treatments display different characteristics
and this proxy may create a selection bias that we try to reduce
by applying MPSM and DID estimation techniques. Thanks
to the matching approach, we can account for any differences
in observables between the treatment and control group, while
DID allows for time-invariant unobservables to affect the deci-
sion to enter the treatment. As a consequence, our parameters
of interest compare the after/before differences in the treated
group outcome to the after/before differences in the control
group outcome and can be computed as:

cDID
a;b ¼ E Y a

postjS ¼ a
� �

� E Y a
prejS ¼ a

� �h i

� E Y b
postjS ¼ b

� �
� E Y b

prejS ¼ b
� �h i

ð2Þ

where Y alternatively represents the firm employment level,
the share of R&D over non-R&D employees and the output
level.

In particular, for each variable of interest, we can obtain dif-
ferent ATT effects for the following pairs:
� (0,x)/(0,0) – Export Starters/Never Traders;
� (m,0)/(0,0) – Import Starters/Never Traders;
� (m,x)/(0,0) – Two-way Starters/Never Traders;
� (m,x)/(0,x) – Two-way Starters/Export Starters;
� (m,x)/(m,0) – Two-way Starters/Import Starters;
� (m,0)/(0,x) – Import Starters/Export Starters;

where the first group of firms represents the group of trea-
ted, while the second group of firms builds up the control
group. 14 Due to the informational richness of firm level data
and the use of DID, which allows us to take into account
the selection on unobservables, we are confident that the con-
ditional independence assumption (Lechner, 2001) holds and,
as a consequence, the differences in outcomes between treated
units and matched controls can be attributed to the treatment,
with resulting effects interpreted as causal. In order to find the
control units to be matched with the treated units, we estimate
a multinomial logit model for entry into exporting only,
importing only and both exporting and importing, from which
we recover the propensity scores for each of the four states de-
fined above. The chosen specification includes the first lags of
the following firm variables: the logarithms of output (y), la-
bor productivity (lp), employment level (l), and wage (w), a
dummy for multiplant firms (multi) and two-digit sector, re-
gion and year dummies. The results, displayed in Table 7 in
the Appendix A, suggest that firm output positively and signif-
icantly affects the adoption of each of the internationalization
strategies. The same is true for the status of multiplant firm. In
addition, lower wages ease firm entry into export markets and
joint firm involvement in export and import markets, but has
no effect on initiation of importing activity. It follows that
firms in developing countries may take advantage of lower la-
bor costs to compete with foreign firms, and thus cost compe-
tition may prove fruitful in fostering firm internationalization.
Contrary to previous evidence in the literature, large firms and
high productivity firms appear to be less involved in interna-
tional markets. However the earlier findings are probably dri-
ven by the inclusion in the analysis of firm output, which is
largely correlated with both firm size and labor productivity.
We believe this issue does not pose a problem for our strategy,
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as the purpose of the multinomial logit estimation is not to ex-
plain firm selection in foreign markets, but to balance all
covariates (Caliendo & Kopeinig, 2008).

Making use of the resulting propensity scores, we employ
Nearest Neighbour (NN) matching with replacement, and
we implement the matching cross-section by cross-section.
This means that matched controls are from the same year that
the respective treatment firm undergoes the treatment and,
additionally, that we compare treated firms with control firms
in the same treatment and in following years. We then attri-
bute to control firms the same treatment year of the treated
units they are matched with, when the latter actually start
experiencing the treatment. By investigating the impact of en-
try into trade, we are not exploring a time-varying treatment.
However, in the robustness checks, we take into account the
possibility that some firms experiencing the treatment at time
t may not be exposed to the treatment in the following years,
and thus we will eliminate them from our sample. In Table 8 in
the Appendix A, we present some tests of the quality of match-
ing for each of the above pairs. The share of treated firms in
the common support is very low for each matching pair. Also,
it is evident that when the control group consists of never trad-
ers, the matching procedure importantly and significantly
helps reduce bias and enables us to obtain matched controls
that show no significant observable differences from treated
units. This is due to the large sample of never traders. On
the contrary, the matching of import starters as the treatment
group with export starters as the control group presents some
problems highlighted by the increase in the median bias after
matching. However, Figure A.0 in the Appendix A shows that
the distribution of the propensity scores for matched controls
overlaps that for treated firms after the matching procedure
has been conducted for all treatments. Summing up, this evi-
dence confirms the general validity of the matching, even if
the results obtained from the comparison of the (m,0) treat-
ment with the (0,x) counterfactual need to be interpreted with
some caution.
5. RESULTS

We compute 15 the DID ATT effects for the year of the treat-
ment and up until two years after the start of the treatment. We
then compare outcomes in each of the three years (t, t + 1,
t + 2) with those in the pre-treatment year, t-1. 16 We report
the results for our variables of interest in the first six columns
of Table 3. In the last three columns, we examine the role of
trade on firms’ scales of operation, captured by firm output
(Y), which is viewed as the main channel through which import-
ing and exporting may, directly or indirectly, affect employ-
ment. Below the coefficients, we show standard errors,
computed using three different approaches. First, we calculate
analytic standard errors, A.s.e., as suggested in Lechner
(2001). Second, to account for possible bias in standard errors
driven by the use of estimated propensity scores in the matching,
we calculate bootstrapped standard errors (Caliendo & Kopei-
nig, 2008), B.s.e. Finally, following Abadie and Imbens (2008),
who argue that sub-sampling based bootstrapped standard er-
rors, S.s.e., provide more reliable small sample variance esti-
mates in the case of NN matching,, we report the S.s.e. as well. 17

We find that internationalization promotes firm employ-
ment, contrary to the view that firm importing or exporting
gives rise to employment downsizing. In other words, an over-
all employment reduction resulting from labor saving induced
by firm internationalization is not supported by our data. Fur-
thermore, it appears that there are no significant differences
between the two types of involvement in foreign markets in
terms of their effects on labor demand. Indeed, the ATT effects
reveal increased employment for firms starting to import and
increased employment of a similar magnitude for non-traders
starting to export, while the effect for two-way starters is great-
er. In the entry year, for example, initiating imports or initiat-
ing exports increases firm employment by about 6% and 7%,
respectively, while simultaneously initiating imports and ex-
port increases employment by 18%. The employment-enhanc-
ing role of internationalization lasts at least until the second
year after entry into foreign markets. More importantly, it
should be noted that the impact of trade grows over time, even
if at a declining rate. For purposes of comparison, in Table 9,
we report the unconditional effects, that is, the results of sim-
ple OLS regressions on the sample of treated firms and all con-
trols before implementing the propensity score matching and
DID estimators. 18 It is evident that the ATT effects are re-
duced with respect to unconditional effects, thus revealing
the contribution of our adopted empirical strategy. Account-
ing for observed and unobserved sources of endogeneity in
our treatments does indeed allow for a correct identification
of the effective causal impact of firm level trade activities on
employment. 19

Our evidence also suggests the existence of complementarity
between exports and imports. As discussed above, initiating
importing and exporting simultaneously delivers an additional
gain that exceeds the sum of the effects associated with the
individual trade strategies. Also, the results show that initia-
tion of an additional strategy by firms already involved in for-
eign markets (either in export or import markets) drives
further workforce expansion. These benefits to employment
stemming from deeper firm integration into international mar-
kets reveal that the adoption of more complex internationali-
zation strategies may activate virtuous circles within firms.
This may have important consequences for firm activity, its
demand for labor, and ultimately the country labor market.

Turning to the ratio of R&D workers to non-R&D workers,
it emerges that no firm international strategy positively and
significantly affects the upgrading of the workforce. This out-
come may arise from several factors. First, it may be that the
country’s specialization sectors are not knowledge and re-
search intensive and that, even in high-tech sectors, the coun-
try’s production is focused on the lower-end phases of global
production chains. It may then be less likely for firms to en-
gage in autonomous R&D efforts. However, innovation may
well run through other channels not properly captured by
the measure we are applying to countries at these relatively
early stages of development. In this case, indeed, the introduc-
tion of new products and processes may simply stem from
small incremental innovations that often do not require the
establishment of a formal R&D division. It is worth highlight-
ing that most firms do not employ any R&D workers at all, as
can be gathered from Table 5 in the Appendix A. 20 This sug-
gests that the ratio of R&D labor to non-R&D labor in a firm
captures only one dimension of a firm’s innovative efforts and
calls for caution in inferring general insights into the impact of
trade on technological upgrading in Turkish manufacturing.
Also, lack of information about the division between blue
and white collar labor prevents us from investigating the im-
pact of firm internationalization strategies on the skill ratio
and exploring in more depth the process of firm workforce
upgrading. The white collars to blue collars ratio, however,
has some shortcomings, as clerical workers, usually recorded
as skilled workers, often do not contribute to firm innovation
activity. In order to extend our investigation of employment
composition, we also focused on the impact of trade on the



Table 3. Employment effects of firm trade: baseline results

Outcomes Employment Output

Total level R&D/Non-R&D

DL0 DL1 DL2 D R0 DR1 DR2 DY0 DY1 DY2

Export Starters vs Never

cDID 0.057 0.097 0.034 0.142 0.137 0.021 0.097 0.178 0.156
A.s.e.a [0.021]*** [0.034]*** [0.045] [0.146] [0.183] [0.306] [0.027]*** [0.040]*** [0.061]**

B.s.e.b [0.024]** [0.036]*** [0.058] [0.159] [0.194] [0.317] [0.030]*** [0.047]*** [0.070]**

S.s.e.c [0.027]** [0.042] [0.064] [0.169] [0.231] [0.344] [0.033]*** [0.050]*** [0.082]*

Starters 1299 861 493 1299 861 493 1299 861 493
Controls 1105 737 424 1105 737 424 1105 737 424

Import Starters vs Never

cDID 0.074 0.117 0.145 0.097 �0.089 �0.516 0.202 0.294 0.320
A.s.e. [0.018]*** [0.027]*** [0.038]*** [0.12] [0.124] [0.197]*** [0.024]*** [0.035]*** [0.050]***

B.s.e. [0.020]*** [0.029]*** [0.040]*** [0.141] [0.159] [0.224]** [0.028]*** [0.038]*** [0.059]***

S.s.e. [0.025]*** [0.034]*** [0.050]*** [0.148] [0.171] [0.256]** [0.031]*** [0.045]*** [0.070]***

Starters 1596 1144 669 1596 1144 669 1596 1144 669
Controls 1223 882 537 1223 882 537 1223 882 537

Two-way Starters vs Never

cDID 0.182 0.275 0.310 0.052 0.093 0.256 0.325 0.566 0.667
A.s.e. [0.031]*** [0.044]*** [0.060]*** [0.156] [0.185] [0.236] [0.042]*** [0.058]*** [0.080]***

B.s.e. [0.039]*** [0.055]*** [0.077]*** [0.190] [0.254] [0.351] [0.047]*** [0.071]*** [0.100]***

S.s.e. [0.044]*** [0.059]*** [0.080]*** [0.201] [0.279] [0.373] [0.055]*** [0.081]*** [0.104]***

Starters 533 386 246 533 386 246 533 386 246
Controls 492 353 223 492 353 223 492 353 223

Two-way Starters vs Export Starters

cDID 0.064 0.093 0.055 �0.224 0.042 0.224 0.128 0.198 0.205
A.s.e. [0.031]** [0.043]** [0.066] [0.337] [0.369] [0.615] [0.042]*** [0.054]*** [0.083]**

B.s.e. [0.035]* [0.054]* [0.085] [0.336] [0.382] [0.567] [0.041]*** [0.066]*** [0.091]**

S.s.e. [0.040] [0.058] [0.081] [0.344] [0.387] [0.568] [0.050]** [0.070]*** [0.100]**

Starters 533 393 271 533 393 271 533 393 271
Controls 392 289 201 392 289 201 392 289 201

Two-way Starters vs Import Starters

cDID 0.091 0.121 0.187 �0.108 �0.009 0.166 0.180 0.274 0.334
A.s.e. [0.029]*** [0.041]*** [0.059]*** [0.170] [0.168] [0.219] [0.040]*** [0.055]*** [0.079]***

B.s.e. [0.034]*** [0.052]** [0.078]** [0.262] [0.286] [0.392] [0.038]*** [0.064]*** [0.098]***

S.s.e. [0.036]** [0.051]** [0.077]** [0.299] [0.337] [0.443] [0.053]*** [0.076]*** [0.115]***

Starters 532 410 281 532 410 281 532 410 281
Controls 416 322 225 416 322 225 416 322 225

Import Starters vs Export Starters

cDID �0.001 �0.051 0.022 0.111 �0.381 0.301 �0.077 �0.087 �0.079
A.s.e. [0.021] [0.034] [0.054] [0.156] [0.235] [0.252] [0.054] [0.073] [0.097]
B.s.e. [0.023] [0.035] [0.059] [0.228] [0.338] [0.427] [0.030] [0.045] [0.071]
S.s.e. [0.027] [0.040] [0.066] [0.240] [0.375] [0.429] [0.073] [0.091] [0.128]
Starters 1564 1100 635 1564 1100 635 1564 1068 612
Controls 722 511 321 722 511 321 722 498 310

Standard errors in brackets.
DL0/DR0/DY0, DL1/D R1/DY1 and DL2/DR2/DY2 refer to the outcome change between t � 1 and t, t + 1 and t + 2, respectively.
The number of treated firms and of their matched controls are reported for each ATT computation.

a Analytical standard errors computed according to Lechner (2001).
b Bootstrapped standard errors.
c Bootstrapped standard errors from the sub-sampling procedure.

* Significant at 10% level.
** Significant at 5% level.
*** Significant at 1% level.

DOES TRADE FOSTER EMPLOYMENT GROWTH IN EMERGING MARKETS? EVIDENCE FROM TURKEY 7
average firm wage. In the literature, the latter is usually
adopted as a proxy for labor quality (Bernard & Jensen,
2004). We found no effect of trade on the average firm wage. 21

As discussed in Section 1, imports and exports may posi-
tively and directly impact a firm’s scale of production, thus
pushing upward the firm’s demand for labor. Also, potential
productivity improvements stemming from trade may foster
firm competitiveness, which may indirectly lead to growth in
firm output and market share 22. Unfortunately, we cannot
compute an indicator of Total Factor Productivity, due to a
lack of information about capital assets and to a sample per-
iod too short for application of the perpetual inventory meth-
od. However, we can investigate whether employment
expansion induced by firm internationalization is associated
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with an expansion of output. Building on the MPSM frame-
work described above, we estimate the impact of importing,
exporting, and two-way trading on firm output. The relative
results are shown in the last three columns of Table 3. The evi-
dence supports the importance of scale expansion as the dom-
inant channel fueling the increase in employment, as
exporting, importing, and two-way trading all positively affect
firm output growth. More specifically, the complementarity
between the two trade activities is confirmed by the larger
ATTs shown for two-way traders.

A comparison of the results on employment and output lev-
els reveals that each internationalization strategy leads to a
reduction in firm labor requirements per unit of output and
that this effect is stronger when firms begin to import. Never-
theless, based on our evidence, internationalization strategies
create a relevant divide across firms in employment capacity.
As size plays a key role in various issues crucial to a firm—
such as investments and access to credit—two very different
development paths may emerge, one for trading firms and
one for strictly domestic firms.

Robustness Checks – We proved the robustness of our base-
line findings to a number of checks, as shown in Tables 10–12
in the Appendix A. 23 In Table 10 we display results for alter-
native computations of the propensity scores, a different selec-
tion of starters and a different definition of importing firms. 24

We began by trying a different multinomial logit specification
in the computation of propensity scores for matching, adding
additional observable firm characteristics as regressors. The
latter characteristics include the one-year lags of firm status
as an investor in tangible and intangible assets, firm status
as a subcontractor, and a dummy for firms outsourcing a part
of their production to third parties. These variables were ex-
cluded in the baseline estimation strategy, as they are usually
not available in firm level datasets and we wished to obtain re-
sults comparable to those in the standard literature on firm
trading activities. However, they can affect both firm interna-
tionalization and firm labor demand and thus our previous
findings, as a consequence it is important to control for them.
Second, we made use of a more restrictive definition of start-
ers, based on firm activity at both t � 1 and t � 2. Under this
specification, the export/import/two-way starters are those en-
gaged in the relevant activity at time t and not at either time
t � 1 or time t � 2. Even if the latter definition leads to the
computation of treatment effects using a smaller sample, it
has the advantage of reducing the incidence of switchers in
the treatment sample. Third, we defined import status in terms
of overall purchases abroad rather than only purchases of
intermediate materials. All these controls deliver results that
are substantially similar to those found above. 25

We further tested the robustness of our findings by adopting
two different frameworks in our matching procedure and in
the ATT computations and results displayed in Table 11. On
the one hand, we matched treated and control firms year-by-
year and industry-by-industry in order to account for the
influence of time-varying unobserved sectoral heterogeneity
in driving firms’ participation in international markets and
the outcomes of interest. 26 Matched controls are retrieved
from the same year and 2-digit NACE sector as for the treat-
ment firm, and, due to the greater restrictions on matching, we
impose a caliper of 0.01 to avoid bad matches. Sectoral heter-
ogeneity does not appear to significantly affect our ATT
effects. 27 On the other hand, to control for the evolution of
firm involvement in the international markets of treated firms,
we re-computed the ATT effects on the sample of firms contin-
uously exposed to the treatment, thus excluding those firms
that switched their international status in the years following
their entry into the treatment. As expected, compared to the
baseline results for all treated firms, we find higher gains in
terms of output and employment in the periods t + 1 and
t + 2 for internationalized firms continuously involved in for-
eign markets.

Finally, as we use panel data, we took into account the evo-
lution of time-varying covariates and, after matching, re-
gressed our differenced outcomes in t + 1 and t + 2 on the
treatment dummy and the lagged values of covariates at times
t and t + 1, respectively. 28 Table 12 reports the findings for
the whole population of treated firms on the left part and
for the treated firms continuously exposed to treatment on
the right part. Our findings are in general unchanged, even if
we infer that starting to import would not have any further po-
sitive and significant effect on firm employment for export
starters in the years following entry, and the benefits in higher
employment of only starting to export are now less robust.
6. THE ROLE OF TRADE INTENSITY FOR FIRM
LABOR DEMAND

Is employment expansion an effect shared by all firms adopt-
ing internationalization strategies or is it confined to those that
are more intensively involved in foreign markets? To answer
this question, we examine whether the employment effects of
trade are homogeneous across high and low trade intensity
firms. We split each sample of export, import, and two-way
starters into two groups: one for high trade intensity and the
other for low trade intensity. The export (import) starters
are classified as high intensity starters if their export (import)
share is higher than the median share within this firm group.
Two-way starters are classified as high intensity firms if their
import share and/or export share are higher than the reference
median value. ATT effects are then computed, retaining the
treated units of each group and their respective control units.
As the number of trading groups has doubled and their rela-
tive size has consequently shrunk, in this analysis we only fo-
cus on never traders as control group. Thus, we estimate
whether there is heterogeneity in the impact of initiating trade
based on degree of involvement in foreign markets. The pic-
ture that emerges in Table 4 is of a positive and significant role
of import and export entry, regardless of trade intensity. In
comparing high and low intensity export and import initiators,
we detect no relevant differences with respect to employment
levels. However, the coefficients for low intensity export initi-
ators are barely significant. With respect to two-way starters,
we find larger benefits associated with intensive involvement
in foreign markets.

Turning to labor composition, some positive benefits for ex-
port and import starters are shown for high-intensity traders,
even if in some cases the significance level is low. The positive
impact for high intensity export starters recalls the general
finding on exporting as the main driver of new product intro-
duction (Bratti & Felice, 2012; Salomon & Shaver, 2005; Hahn
& Park, 2011), confirmed for Turkey by Lo Turco and Mag-
gioni (2012a). By contrast, the negative coefficient in t + 2
shown for import starters may be driven by a wider expansion
of non-R&D employment compared to R&D employment.

Summing up, this investigation reveals positive effects of
trade initiation on firm employment, regardless of a firm’s de-
gree of involvement in foreign markets. Nevertheless, entry
into both import and export markets with high trade intensity
may deliver additional gains. In particular, high trade intensity
may play a significant role in explaining a firm’s internal inno-
vative efforts, as captured by a higher endowment of R&D



Table 4. Employment effects: trade intensity

Employment R&D/Non-R&D

DL0 DL1 D L2 DL0 DL1 DL2 DR0 DR1 D R2 DR0 DR1 DR2

High intensity Low intensity High Intensity Low intensity

Export Starter vs Never

cDID 0.061 0.115 0.034 0.062 0.091 0.045 0.528 0.512 0.543 �0.186 �0.126 �0.337
A.s.ea [0.027]** [0.046]** [0.064] [0.033]* [0.048]* [0.064] [0.222]** [0.291]* [0.513] [0.181] [0.197] [0.317]
B.s.eb [0.036] [0.055]** [0.091] [0.035]* [0.050]* [0.074] [0.260]** [0.318] [0.529] [0.196] [0.280] [0.405]
Starters 648 412 228 647 448 264 648 412 228 647 448 264
Controls 519 333 187 584 403 236 519 333 187 584 403 236

Import Starter vs Never

cDID 0.052 0.122 0.185 0.086 0.106 0.104 0.277 �0.003 �0.414 �0.062 �0.167 �0.67
A.s.e [0.022]** [0.033]*** [0.046]*** [0.029]*** [0.040]*** [0.057]* [0.155]* [0.140] [0.200]** [0.183] [0.210] [0.360]*

B.s.e [0.033] [0.045]*** [0.058]*** [0.027]*** [0.040]*** [0.056]* [0.208] [0.208] [0.298] [0.191] [0.224] [0.332]*

Starters 796 559 345 798 583 322 796 559 345 798 583 322
Controls 553 390 250 668 490 285 553 390 250 668 490 285

Two-way Starter vs Never

cDID 0.218 0.320 0.369 0.086 0.153 0.160 �0.035 �0.122 0.053 0.282 0.637 0.675
A.s.e [0.038]*** [0.052]*** [0.071]*** [0.051]* [0.077]** [0.104] [0.145] [0.197] [0.246] [0.446] [0.457] [0.602]
B.s.e [0.047]*** [0.064]*** [0.092]*** [0.078] [0.101] [0.133] [0.240] [0.305] [0.428] [0.342] [0.429] [0.527]
Starters 391 288 180 142 98 66 391 288 180 142 98 66
Controls 352 257 158 140 96 65 352 257 158 140 96 65

Standard errors in brackets.
Analytical standard errors are displayed. DL0/DR0, DL1/DR1 and DL2/DR2 refer to the outcome change between t � 1 and t, t + 1 and t + 2,

respectively.
High intensity Export (Import) starters are the firms with an export (import) share higher than the median share within the starters’ group. High intensity

Two-way starters are those starters with at least one between import share and export share higher than the reference median value.
* Significant at 10% level.
** Significant at 5% level.
*** Significant at 1% level.
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workers. Therefore, focusing only on the firm internationaliza-
tion experience at its starting phase may lead to an underesti-
mation of the importance of firm trade shares. Indeed, firms
generally tend to enter foreign markets with low export and
import shares and deepen their involvement over time. The
availability of a longer panel dataset, then, might reveal fur-
ther benefits in terms of labor demand stemming from firm
trade intensity.
7. CONCLUSION

With this paper, we have contributed to the scant literature
that exists on the employment consequences of developing
country firms’ internationalization strategies. Contrary to pre-
vious empirical studies, mainly focused on the impact of im-
ports on the ratio of white to blue collar workers, we have
analyzed overall firm employment and the composition of
the labor force in terms of the ratio of R&D workers to
non-R&D workers. We have, for the first time, simultaneously
investigated firm export and import activities and isolated and
compared the impact of each of these trade strategies and of
their joint adoption in an MPSM framework. Our results
highlight that the penetration of foreign markets and the
acquisition of foreign inputs have similar sizable impacts on
domestic labor demand. However, simultaneously entering
the export and import markets delivers the highest employ-
ment effect in the year of entry and in subsequent years, sug-
gesting complementarity between the two strategies. The
investigation of trade intensity reveals that the positive effects
on labor demand hold, regardless of a firm’s degree of involve-
ment in foreign markets. Firms entering both export and im-
port markets with high intensity, however, experience higher
employment growth. Finally, only high intensity exporting
leads to an increase in the share of R&D employees, confirm-
ing the role of trade as a driver of innovation.

Our results do not support the notion that employment
losses result from ongoing international economic integration.
On the contrary, within the stagnant Turkish labor market,
firm trade activity positively affects manufacturing employ-
ment and may counterbalance other factors that negatively af-
fect it. More importantly, we show that entry into foreign
markets, whether the import or the export market, leads to sig-
nificant increases in a firm’s scale of operations. It follows that
internationalization provides firms with higher growth pros-
pects, representing a fundamental channel for employment
creation.

Future research should seek to provide more cross-country
evidence regarding the consequences for labor demand of firm
involvement in global networks in developing countries. Such
countries usually have in common high unemployment rates
and thus it is important to understand whether the experience
of Turkey is representative of other economies at the same
stage of development. Policy makers in emerging economies
should therefore seek to enhance firm involvement in foreign
markets, as it represents a powerful tool of firm growth.
Exploration of other features of the ongoing global integration
process, such as the role of domestic and foreign multinational
firms, is an additional interesting line of enquiry.
FUNDING

This work was supported by “Ministero dell’Istruzione,
dell’Università e della Ricerca” through the Research Project
of National Relevance (PRIN) 2009 on Structural Change.



10 WORLD DEVELOPMENT
NO
TES
1. These figures are sourced from Turkstat Foreign Trade data.

2. Several papers also have addressed with the consequences of trade on
the labor demand in advanced economies. The findings usually point at a
negative effect of offshoring on the conditional labor demand (Görg &
Hanley, 2005; OECD, 2007) with the major role played by imports of
intermediates from cheap labor countries (Cadarso, Gomez, Lopez, &
Tobarra, 2008; Falk & Wolfmayr, 2008; Harrison & McMillan, 2007; Lo
Turco & Maggioni, 2012b). The cross-country sector level evidence also
shows a negative offshoring impact on the unconditional labor demand
(OECD, 2007). The latter detrimental effect is confirmed at plant level on
German data, but only when offshoring practices are concomitant to a
plant restructuring process consisting in spin-off, closedown, selling-off of
parts of the plant (Moser, Urban, & di Mauro, 2009).

3. While the focus of our work is on the employment more than the wage
effects of firm level trade strategies, a large body of the empirical literature
has specifically addressed the distributional effects of globalization in
developing countries. For an extensive survey see Goldberg and Pavcnik
(2007).

4. Although related, the two papers substantially differ. Firstly they
focus on two different periods, respectively referring to the period
1983–2005 and 1993–2005. In addition, compared to Demir (2010)
which is specifically directed to test the impact of volatility on
employment growth and highlights the role of firm exporting and
leverage in shaping this relationship, Demir (2013) explores the
importance of access to foreign and domestic equity markets in the
volatility–employment nexus.

5. The impact of volatility on firm growth is negative especially in high
export intensive firms when the 1983–2005 period is considered (Demir,
2013) and positive when the shorter time span is available (Demir, 2010).

6. Demir (2010, 2013) indeed rely on a sample drawn from the first and
second 500 largest Turkish manufacturing firms and Yasar and Morrison
Paul (2008)’s analysis rests on sample where the unskilled workers are on
average 116 and skilled workers 36. This implies a large average firm size.

7. The data used in this work are all from the Turkish National
Statistical Office, TurkStat, official sources and are available to any
researcher applying for their use. For the respect of confidentiality,
though, researchers can only access the data at the microdata centers in
Ankara and in some other TurkStat regional offices.

8. Firms with at least 20 employees account for a large share of Turkish
manufacturing: they contribute to 87% of turnover and production value
and 75% of employment in 2009. Similar figures are recorded for previous
years. Additionally, since our interest is on trade activity that is mostly
performed by large firms, due to the existence of entry sunk costs, we are
confident that this sample restriction does not drive to any consistent bias
in our results.

9. We dropped some observations with missing or implausible values for
our variables of interest and we excluded firms in NACE sectors 16 and
23. Due to the low number of firms in NACE sector 30, we put together
firms in sector 30 and sector 31.

10. The following BEC codes concern intermediate materials: 111, 121,
21, 22, 31, 322, 42, and 53.

11. We consider the number of full-time equivalent employees.
12. The R&D employment is equal to zero for the great part of the
sample of firms and this feature may affect the trade premia we found for
the R&D over non-R&D employees. We have then compared the trade
premia on the share of R&D employees over total firm employment—that
is defined on the interval [0,1]—obtained from a OLS estimation with the
ones obtained from fractional logit estimations (Papke & Wooldridge,
2008) which better addresses the existence of a probability mass at zero.
We find smaller trade premia for the Importer and Exporter status
obtained by exploiting the fractional logit and slightly higher premia for
mutual exclusive trade status, however the main messages gathered from
the premia analysis do not change. Also, the computation of the ATT
effects for the share of R&D employees over the total employment does
not drive to any different conclusion with respect to our baseline results.
As a consequence, this set of results is not shown for brevity, but it is
available from the authors upon request.

13. In a robustness check we adopt a more stringent definition focusing
on export (import) starters identified as the firms exporting (importing) in
t and not exporting (importing) in the two previous years, i.e., t � 1 and
t � 2. The latter definition has the advantage to reduce the incidence of
switchers in our treated sample, but presents the disadvantage of reducing
the number of observations in the sample.

14. Theoretically, it would be possible to analyze a larger set of treatment
combinations, for example, (0,x)/(m,x) where the control group consists of
two-way traders. However, this would lead us to select the matched
controls in a very small sample and use the same control units several
times, as the number of treated is significantly larger than the number of
untreated, which would be a poor matching strategy. Thus, we prefer to
focus on the cases reported in the text, which we consider to be the most
interesting ones for our purpose, as they reflect the beginning or widening
of the firm internationalization process. Also, the combination (0,x)/(m,0)
represents the specular case of (m,0)/(0,x), which is investigated and which
we have decided not to present in the text.

15. For the implementation of the DID-PSM procedure we used STATA
10 software and the estimation routine is based on the psmatch2 (Leuven
& Sianesi, 2003) STATA command. All the program files for the MPSM
implementation, ATT and standard errors calculation are available from
the authors upon request.

16. It is worth noticing that the ATT effects at time t + 1 and t + 2 are
computed on a smaller sample of firms because of unavailable data for the
most recent starter waves, the exit of the treated units and of the respective
matched control units.

17. The subsampling procedure has been suggested by Politis, Romano,
and Wolf (1999) and recommended by Abadie and Imbens (2008) in the
computation of the standard errors of ATT effects obtained from nearest-
neighbor matching estimators with replacement and a fixed number of
neighbors. In this context, Abadie and Imbens (2008) show that
bootstrapped standard errors are not valid and may overestimate as well
as underestimate the asymptotic standard errors. In the computation of
subsampling standard errors we used the 75% of the sample for each
bootstrap draw, following Damijan, Kostevc, and Polanec (2010) and
Damijan and Kostevc (2010) who use subsamples consisting of 75–80% of
the population in the original sample.

18. As sector dummies were considered in the matching procedure, we
did not include them in the specification for the estimation of the
unconditional effects. However, results do not substantially change when
sector dummies are added to the basic specification. Results are available
upon request.
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19. The only exception is represented by the comparison between Two-
way Starters and Import Starters, for which we obtain ATT effects slightly
higher than the unconditional ones.

20. Data on the distribution of the R&D to non-R&D workers share for
the whole sample and by firm international status are available from the
authors.

21. For brevity, we do not show these results. However, they are
available upon request.

22. Previous studies on preceding time periods have shown a positive
impact of exporting on productivity and a positive association between
importing and productivity for the Turkish manufacturing firms (Mag-
gioni, 2012; Morrison & Yasar, 2007; Yasar & Rejesus, 2005).

23. Besides the checks listed below, we have also applied kernel
matching, instead of NN matching, and we get to similar conclusions.
The relative results are not shown for the sake of brevity and are available
upon request.

24. Since Table 3 has not shown any relevant difference in significance
between the two sets of bootstrapped standard errors, B.s.e. and S.s.e., for
the robustness checks we only display B.s.e. As a matter of fact,
bootstrapping is time consuming and we were forced to leave S.s.e. aside
because of time constraints.
25. The only difference concerns the loss of significance for ATT
employment effects stemming from the addition of a further internation-
alization strategy for already exporting or importing firms, when we adopt
the more stringent definition of starters. However, it is likely that the latter
result is driven by the small size of the starting group of controls in the
matching strategy, being the export starters and import starters, respec-
tively.

26. We thank an anonymous referee for suggesting this robustness check.

27. We followed two further strategies to control for the sectoral ad
regional heterogeneity. First, after the matching, we regressed—just
focusing on the matched sample—our outcomes on the treatment dummy
and a set of sector-year and region-year dummies for each treatment pair.
Second, we split the sample in two groups of sectors, above and below the
median R&D employment ratio across sectors, and we proceed with the
matching and ATT computation separately for each group of firms. In
both cases, the results confirm the validity of our analysis and are available
from the authors upon request.

28. We also tried to compute the effects in t + 2 controlling for the
lagged values of covariates at both time t and t + 1 and findings stay
substantially unchanged.
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Y Two-way trader Exporter only Importer only
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15.403 1.582 25.54 9.25 14.45

15.079 1.420 39.30 7.74 22.02
14.715 1.331 30.13 11.27 13.79
14.557 1.214 37.22 14.52 17.43
14.713 1.324 35.33 9.03 15.28
15.440 1.373 51.44 10.26 14.05
14.718 1.263 25.12 12.21 15.52
15.920 1.660 62.79 5.36 17.04
15.066 1.303 47.87 13.14 11.94
14.734 1.583 25.17 13.37 10.43
15.589 1.801 48.55 9.76 10.39
14.647 1.321 32.97 14.75 10.76
14.813 1.277 49.24 14.51 11.16
15.178 1.432 53.72 10.72 12.14
15.456 1.821 59.01 6.53 19.41
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15.290 1.603 51.24 12.36 8.89
14.320 1.623 16.47 3.15 8.11
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14.955 1.472 37.51 11.59 13.86
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Table 6. Heterogeneity by sector and firm international status

2-Digit
NACE

L R Y

Two-way
Traders

Exporters
only

Importers
only

Non-Traders Two-way
Traders

Exporters
only

Importers
only

Non-Traders Two-way
Traders

Exporters
only

Importers
only

Non-Traders

15 4.708 3.728 3.997 3.431 0.650 0.343 0.221 0.236 16.741 15.169 16.075 14.586
(1.175) (0.733) (0.863) (0.635) (3.567) (3.030) (1.469) (2.492) (1.465) (1.095) (1.201) (1.230)

17 4.569 3.503 4.086 3.425 0.317 0.182 0.148 0.181 15.918 14.354 15.248 14.065
(1.107) (0.693) (0.874) (0.752) (2.133) (1.426) (1.312) (1.706) (1.276) (0.998) (1.099) (1.126)

18 4.369 3.521 4.127 3.499 0.263 0.212 0.268 0.135 15.637 14.294 15.448 13.957
(1.071) (0.716) (0.890) (0.794) (2.124) (1.754) (2.517) (1.682) (1.207) (0.957) (1.064) (1.017)

19 3.973 3.425 3.608 3.290 0.595 0.465 0.323 0.245 15.286 14.108 14.855 13.694
(0.841) (0.500) (0.669) (0.641) (3.269) (2.829) (2.079) (2.862) (1.115) (0.790) (0.951) (0.977)

20 4.237 3.515 3.674 3.305 0.559 0.039 0.090 0.220 15.578 14.412 14.742 14.010
(0.840) (0.426) (0.603) (0.592) (4.185) (0.462) (1.079) (4.190) (1.444) (0.822) (0.984) (0.910)

21 4.280 3.450 3.743 3.337 0.259 0.213 0.036 0.439 16.120 14.807 15.220 14.367
(0.915) (0.504) (0.742) (0.653) (1.632) (1.422) (0.494) (2.926) (1.286) (0.745) (1.101) (0.998)

22 4.093 3.615 3.641 3.425 0.581 0.459 0.694 0.227 15.526 14.719 14.888 14.227
(0.875) (0.622) (0.747) (0.745) (3.689) (3.274) (4.691) (2.092) (1.197) (1.029) (1.134) (1.152)

24 4.298 3.232 3.742 3.353 2.726 1.417 1.379 0.773 16.509 14.525 15.441 14.455
(1.098) (0.486) (0.855) (0.850) (6.421) (4.988) (4.360) (3.436) (1.530) (0.796) (1.268) (1.429)

25 4.177 3.462 3.731 3.317 0.685 0.264 0.513 0.288 15.803 14.442 15.063 14.075
(0.852) (0.496) (0.751) (0.607) (3.094) (2.091) (3.484) (2.442) (1.197) (0.748) (0.998) (0.952)

26 4.743 3.694 4.283 3.598 0.631 0.231 0.535 0.151 16.058 14.128 15.551 14.074
(1.085) (0.691) (0.995) (0.717) (1.983) (1.963) (2.495) (1.346) (1.502) (1.086) (1.364) (1.254)

27 4.521 3.533 3.921 3.424 0.452 0.275 0.348 0.221 16.537 14.645 15.582 14.404
(1.164) (0.519) (0.875) (0.658) (2.542) (2.289) (2.038) (2.882) (1.752) (0.847) (1.399) (1.288)

28 4.245 3.634 3.830 3.411 0.562 0.374 0.345 0.128 15.594 14.436 14.966 13.883
(0.862) (0.617) (0.818) (0.702) (2.841) (3.757) (2.112) (1.245) (1.194) (0.881) (1.104) (1.070)

29 4.072 3.437 3.668 3.329 1.533 0.837 1.540 0.418 15.426 14.326 14.751 13.918
(0.934) (0.543) (0.708) (0.649) (4.884) (4.855) (6.385) (2.780) (1.236) (0.810) (1.046) (0.979)

31 4.313 3.466 3.728 3.464 1.991 1.726 1.833 0.547 15.808 14.521 14.885 14.176
(1.009) (0.474) (0.727) (0.688) (5.619) (7.795) (6.858) (2.911) (1.401) (0.805) (1.198) (1.032)

32 4.477 3.358 3.815 3.460 6.196 0.456 1.010 0.687 16.060 14.661 14.891 14.186
(1.412) (0.489) (0.920) (1.017) (13.947) (1.264) (3.122) (1.876) (1.869) (0.862) (1.141) (1.627)

33 4.017 3.534 3.601 3.317 3.049 0.000 2.081 0.848 15.447 14.105 14.641 13.562
(0.812) (0.766) (0.707) (0.681) (8.416) (0.000) (8.574) (4.140) (1.172) (0.855) (1.075) (1.247)

34 4.580 3.519 3.841 3.410 1.085 0.525 0.827 0.315 16.114 14.525 15.007 14.190
(1.166) (0.483) (0.693) (0.617) (3.522) (3.062) (3.010) (2.017) (1.631) (0.812) (0.890) (1.036)

35 4.274 3.757 4.088 3.674 0.933 0.001 0.208 0.018 16.018 14.544 15.438 13.785
(1.168) (0.705) (1.117) (0.826) (4.037) (0.013) (1.104) (0.511) (1.737) (1.179) (1.562) (1.234)

36 4.222 3.595 3.848 3.317 0.626 0.617 0.404 0.266 15.396 14.235 14.658 13.683
(0.977) (0.664) (0.736) (0.659) (2.512) (2.944) (2.119) (1.770) (1.290) (0.883) (1.140) (0.997)

Total 4.366 3.549 3.947 3.444 0.872 0.432 0.481 0.216 15.866 14.419 15.265 14.076

Averages for the sample period: 2003/2008.
Two-way trader, Exporter only and Importer only denote to three mutual exclusive firm international status. L, R, and Y stand respectively for the logarithm of firm employment, the ratio of R&D to

non-R&D workers and the logarithm of firm output.
In round brackets standard deviations of variables are reported in italic.
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Table 9. Unconditional effects

Employment Output

Total R&D/Non-R&D Employment

L0 L1 L2 R0 R1 R2 Y0 Y1 Y2

Export Starters vs Never

cOLS 0.080*** 0.106*** 0.102*** 0.138* 0.191*** 0.141 0.412*** 0.464*** 0.433***

S.e. [0.017] [0.021] [0.026] [0.070] [0.067] [0.091] [0.027] [0.031] [0.038]
Observations 15,362 10,073 6,005 15,362 10,073 6,005 15,362 10,073 6,005

Import Starters vs Never

cOLS 0.254*** 0.273*** 0.282*** 0.123** 0.100** 0.003 0.968*** 1.035*** 0.962***

S.e. [0.017] [0.021] [0.027] [0.061] [0.049] [0.045] [0.027] [0.031] [0.041]
Observations 15,662 10,402 6,252 15,662 10,402 6,252 15,662 10,402 6,252

Two-way Starters vs Never

cOLS 0.336*** 0.373*** 0.419*** 0.103* 0.234** 0.300** 0.928*** 0.991*** 1.081***

S.e. [0.030] [0.034] [0.043] [0.053] [0.106] [0.144] [0.043] [0.051] [0.062]
Observations 14,595 9,521 5,648 14,595 9,521 5,648 14,595 9,521 5,648

Two-way Starters vs Export Starters

cOLS 0.257*** 0.275*** 0.317*** �0.04 0.024 0.161 0.513*** 0.538*** 0.648***

S.e. [0.033] [0.038] [0.049] [0.084] [0.127] [0.162] [0.048] [0.058] [0.070]
Observations 1,833 1,426 1,011 1,833 1,426 1,011 1,833 1,426 1,011

Two-way Starters vs Import Starters

cOLS 0.079** 0.103*** 0.137*** �0.021 0.132 0.299** �0.038 �0.035 0.116
S.e. [0.033] [0.039] [0.049] [0.080] [0.114] [0.143] [0.049] [0.058] [0.072]
Observations 2,133 1,755 1,258 2,133 1,755 1,258 2,133 1,755 1,258

Import Starters vs Export Starters

cOLS 0.177*** 0.170*** 0.180*** �0.021 �0.103 �0.14 0.550*** 0.576*** 0.532***

S.e. [0.023] [0.028] [0.035] [0.091] [0.080] [0.094] [0.036] [0.041] [0.052]
Observations 2,900 2,307 1,615 2,900 2,307 1,615 2,900 2,307 1,615

Standard errors in brackets.
Robust standard errors from OLS, S.e., are displayed.
cOLS refers to the unconditional effect retrieved from simple OLS regressions on the unmatched samples for each treatment pairs. Year dummies have been
included in all regressions,

* Significant at 10% level.
** Significant at 5% level.
*** Significant at 1% level.

Table 8. Balancing Tests for MPSM

Treated
firms

Control
firms

%Treated
firms out of

support

Median bias %Drop
bias

Before After

(0,x)/(0,0) 1300 1105 0.08 6.97 2.15 69.20
(m,0)/(0,0) 1600 1223 0.25 7.52 1.03 86.37
(m,x)/(0,0) 533 492 0.00 10.40 1.85 82.22
(m,x)/(0,x) 533 392 0.00 5.55 3.30 40.57
(m,x)/(m,0) 533 416 0.19 5.34 2.92 45.34
(m,0)/(0,x) 1600 722 2.25 4.79 5.84 -22.02

The covariate balancing tests for all the investigated pairs of combinations
in the MPSM are shown.

Table 7. MPSM-multinomial logit estimates

(0,x) (m,0) (m,x)

yt�1 0.670*** 1.034*** 0.960***

[0.042] [0.038] [0.062]
lt�1 �0.475*** �0.399*** �0.319***

[0.062] [0.054] [0.085]
lpt�1 �0.361*** �0.272*** �0.273***

[0.037] [0.035] [0.055]
wt�1 �0.311*** �0.001 �0.247*

[0.085] [0.083] [0.131]
multit�1 0.295*** 0.143** 0.345***

[0.073] [0.069] [0.109]
Const. �4.991*** �12.760*** �11.699***

[0.770] [0.716] [1.156]

Observations 17,495 17,495 17,495
Pseudo-R2 0.109 0.109 0.109
Wald Chi2 2649.213 2649.213 2649.213
Log-likelihood �10814.3 �10814.3 �10814.3

Standard errors in brackets. Sector and time dummies are included, but
not shown.

* Significant at 10% level.
** Significant at 5% level.
*** Significant at 1% level.
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Table 10. Employment effects of firm trade: robustness checks

Alternative logit specification Starter definition based on both t � 1 and t � 2 Overall Imports

Employment R&D/Non-R&D Employment R&D/Non-R&D Employment R&D/Non-R&D

DL0 DL1 DL2 D R0 DR1 DR2 DL0 DL1 DL2 DR0 D R1 DR2 DL0 DL1 DL2 DR0 DR1 D R2

Export Starters vs Never

cDID 0.074 0.100 0.083 0.134 0.194 0.272 0.075 0.132 0.16 �0.121 �0.216 �0.193 0.071 0.128 0.062 0.044 0.359 0.413
A.s.e.a [0.021]*** [0.032]*** [0.046]* [0.147] [0.170] [0.262] [0.025]*** [0.044]*** [0.077]** [0.084] [0.154] [0.223] [0.021]*** [0.033]*** [0.047] [0.156] [0.169]** [0.281]
B.s.e.b [0.024]*** [0.036]*** [0.052] [0.159] [0.199] [0.311] [0.031]*** [0.054]*** [0.090]* [0.121] [0.201] [0.261] [0.026]*** [0.039]*** [0.059] [0.158] [0.213]* [0.346]
Starters 1298 840 486 1298 840 486 611 345 182 611 345 182 1250 818 475 1250 818 475
Controls 1089 713 415 1089 713 415 546 306 162 546 306 162 1099 732 432 1099 732 432

Import Starters vs Never

cDID 0.066 0.064 0.102 0.119 0.041 �0.048 0.067 0.116 0.153 0.241 0.120 0.485 0.078 0.093 0.113 0.049 0.064 �0.139
A.s.e. [0.018]*** [0.027]** [0.040]** [0.108] [0.115] [0.143] [0.020]*** [0.034]*** [0.069]** [0.185] [0.241] [0.257]* [0.018]*** [0.027]*** [0.041]*** [0.099] [0.123] [0.189]
B.s.e. [0.022] [0.030]** [0.049]** [0.138] [0.163] [0.216] [0.024]*** [0.046]*** [0.082]** [0.196] [0.238] [0.373] [0.021]*** [0.029]*** [0.045]** [0.135] [0.155] [0.249]
Starters 1597 1156 679 1597 1156 679 704 470 224 704 470 224 1601 1125 642 1601 1125 642
Controls 1219 882 536 1219 882 536 598 394 198 598 394 198 1229 856 503 1229 856 503

Two-way starters vs Never

cDID 0.209 0.309 0.316 �0.220 0.120 0.103 0.115 0.185 0.168 0.128 �0.025 0.07 0.172 0.243 0.298 �0.273 0.032 0.054
A.s.e. [0.036]*** [0.049]*** [0.068]*** [0.263] [0.193] [0.245] [0.045]*** [0.072]*** [0.108] [0.191] [0.266] [0.512] [0.029]*** [0.045]*** [0.054]*** [0.159]*** [0.172] [0.205]
B.s.e. [0.038]*** [0.052]*** [0.072]*** [0.219] [0.249] [0.324] [0.052]** [0.083]** [0.142] [0.242] [0.337] [0.682] [0.039]*** [0.052]*** [0.074]*** [0.174] [0.240] [0.302]
Starters 533 384 241 533 384 241 195 122 74 195 122 74 547 394 248 547 394 248
Controls 484 349 218 484 349 218 187 117 70 187 117 70 497 354 222 497 354 222

Two-way Starters vs Export Starters

cDID 0.085 0.129 0.113 �0.446 �0.091 �0.033 0.034 0.076 0.014 �0.081 �0.164 0.163 0.081 0.087 0.085 0.1 0.25 0.268
A.s.e. [0.030]*** [0.044]*** [0.068]*** [0.259]* [0.207] [0.341] [0.043] [0.091] [0.125] [0.18] [0.23] [0.551] [0.031]*** [0.046]* [0.062] [0.189] [0.254] [0.405]
B.s.e. [0.037]** [0.048]*** [0.080] [0.365] [0.420] [0.598] [0.047] [0.081] [0.152] [0.212] [0.354] [0.669] [0.038] [0.052]* [0.077] [0.348] [0.410] [0.610]
Starters 532 405 268 532 405 268 193 124 69 193 124 69 547 392 263 547 392 263
Controls 398 302 197 398 302 197 153 97 55 153 97 55 390 286 195 390 286 195

Two-way Starters vs Import Starters

cDID 0.093 0.139 0.180 �0.090 �0.029 0.116 0.053 0.04 0.055 �0.536 �0.265 �0.358 0.081 0.111 0.121 0.010 0.175 0.31
A.s.e. [0.031]*** [0.042]*** [0.060]*** [0.134] [0.169] [0.220] [0.038] [0.068] [0.124] [0.511] [0.21] [0.568] [0.031]*** [0.045]** [0.063]* [0.199] [0.234] [0.311]
B.s.e. [0.034]*** [0.048]*** [0.075]** [0.288] [0.309] [0.419] [0.042] [0.080] [0.162] [0.459] [0.589] [0.897] [0.032]** [0.051]** [0.066]* [0.250] [0.260] [0.363]
Starters 531 400 272 531 400 272 194 128 77 194 128 77 547 405 280 547 405 280
Controls 425 321 219 425 321 219 154 106 64 154 106 64 433 328 232 433 328 232

Import Starters vs Export Starters

cDID 0.004 �0.021 0.066 0.302 0.548 0.942 0.014 0.037 �0.007 0.189 �0.231 �0.193 �0.006 �0.051 0.016 0.178 �0.230 0.337
A.s.e. [0.020] [0.031] [0.049] [0.247] [0.293]* [0.323]*** [0.029] [0.047] [0.089] [0.188] [0.257] [0.442] [0.023] [0.033] [0.050] [0.158] [0.232] [0.243]
B.s.e. [0.023] [0.037] [0.060] [0.282] [0.353] [0.428]** [0.026] [0.054] [0.097] [0.198] [0.294] [0.497] [0.022] [0.036] [0.061] [0.222] [0.357] [0.439]
Starters 1577 1127 608 1577 1127 608 686 449 209 686 449 209 1574 1096 597 1574 1096 597
Controls 731 521 318 731 521 318 337 213 114 337 213 114 719 495 303 719 495 303

Standard errors in brackets.
a Analytical standard errors.
b Bootstrapped standard errors.

* Significant at 10% level.
** Significant at 5% level.
*** Significant at 1% level.
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Table 11. Employment effects of firm trade: robustness checks II

Matching year-by-year and industry-by-industry Treated firms continuously exposed to treatment

Employment R&D/Non-R&D Employment R&D/Non-R&D

DL0 DL1 DL2 D R0 DR1 DR2 DL0 DL1 DL2 DR0 D R1 DR2

Export Starters vs Never

cDID 0.072 0.134 0.065 �0.133 �0.056 �0.240 0.057 0.109 0.066 0.142 0.116 �0.024
A.s.e.a [0.019]*** [0.033]*** [0.049] [0.137] [0.132] [0.255] [0.021]*** [0.038]*** [0.052] [0.146] [0.211] [0.424]
B.s.e.b [0.025]*** [0.038]*** [0.064] [0.165] [0.231] [0.388] [0.024]** [0.043]** [0.075] [0.159] [0.233] [0.418]
Starters 1248 745 384 1248 745 384 1299 667 318 1299 667 318
Controls 1071 653 329 1071 653 329 1105 590 281 1105 590 281

Import Starters vs Never

cDID 0.095 0.091 0.148 �0.027 0.059 �0.041 0.074 0.119 0.208 0.097 �0.101 �0.613
A.s.e. [0.020]*** [0.029]*** [0.047]*** [0.110] [0.113] [0.145] [0.018]*** [0.033]*** [0.057]*** [0.120] [0.137] [0.288]**

B.s.e. [0.022]*** [0.034]*** [0.049]*** [0.139] [0.143] [0.228] [0.020]*** [0.037]*** [0.065]*** [0.141] [0.185] [0.351]*

Starters 1395 894 467 1395 894 467 1596 779 301 1596 779 301
Controls 1123 702 376 1123 702 376 1223 619 259 1223 619 259

Two-way Starters vs Never

cDID 0.191 0.268 0.257 �0.16 0.028 0.362 0.182 0.316 0.404 0.052 �0.002 �0.036
A.s.e. [0.033]*** [0.048]*** [0.067]*** [0.128] [0.188] [0.246] [0.031]*** [0.052]*** [0.079]*** [0.156] [0.184] [0.277]
B.s.e. [0.040]*** [0.058]*** [0.084]*** [0.181] [0.244] [0.330] [0.039]*** [0.069]*** [0.105]*** [0.190] [0.297] [0.474]
Starters 499 340 217 499 340 217 533 285 136 533 285 136
Controls 466 320 204 466 320 204 492 259 122 492 259 122

Two-way Starters vs Export Starters

cDID 0.052 0.104 0.182 0.211 0.538 1.312 0.064 0.119 0.177 �0.224 0.401 1.339
A.s.e. [0.033] [0.057]* [0.086]** [0.227] [0.457] [0.572]** [0.031]** [0.052]** [0.086]** [0.337] [0.506] [0.967]
B.s.e. [0.043] [0.065] [0.094]* [0.321] [0.438] [0.608]** [0.035]* [0.064]* [0.117] [0.336] [0.457] [0.879]
Starters 423 236 155 423 236 155 533 261 124 533 261 124
Controls 327 184 118 327 184 118 392 200 102 392 200 102

Two-way Starters vs Import Starters

cDID 0.111 0.204 0.059 �0.2 �0.067 0.43 0.091 0.122 0.237 �0.108 �0.061 0.098
A.s.e. [0.033]*** [0.055]*** [0.090] [0.299] [0.291] [0.458] [0.029]*** [0.053]** [0.080]*** [0.170] [0.218] [0.357]
B.s.e. [0.041]*** [0.072]*** [0.110] [0.328] [0.397] [0.567] [0.034]*** [0.062]** [0.109]** [0.262] [0.348] [0.589]
Starters 440 271 140 440 271 140 532 276 137 532 276 137
Controls 357 231 125 357 231 125 416 221 112 416 221 112

Import Starters vs Export Starters

cDID 0.056 �0.038 0.023 0.171 0.079 0.211 �0.001 �0.081 0.025 0.111 0.098 0.435
A.s.e. [0.026]** [0.050] [0.090] [0.245] [0.354] [0.573] [0.021] [0.046]* [0.088] [0.156] [0.297] [0.458]
B.s.e. [0.028]** [0.051] [0.101] [0.255] [0.350] [0.584] [0.023] [0.044]* [0.102] [0.228] [0.293] [0.821]
Starters 960 429 152 960 429 152 1564 581 165 1564 581 165
Controls 554 230 88 554 230 88 722 314 117 722 314 117

Standard errors in brackets.
In the year-by-year and industry-by-industry matching a caliper of 0.01 has been imposed, thus causing the exclusion of some treated firms in the ATT

computation.
a Analytical standard errors.
b Bootstrapped standard errors.

* Significant at 10% level.
** Significant at 5% level.
*** Significant at 1% level.
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Table 12. Employment effects of firm trade: control for time-varying covariates

All sample of treated firms Treated firms continuously exposed to treatment

Employment R&D/Non-R&D Output Employment R&D/Non-R&D Output

DL1 DL2 DR1 D R2 DY1 DY2 DL1 DL2 DR1 DR2 D Y1 DY2

Export Starters vs Never

cDID 0.056 �0.026 0.118 0.007 0.168 0.128 0.07 0.019 0.109 �0.013 0.205 0.166
S.e.a [0.030]* [0.041] [0.164] [0.290] [0.037]*** [0.057]** [0.034]** [0.047] [0.199] [0.404] [0.043]*** [0.072]**

B.s.e.b [0.036] [0.058] [0.201] [0.337] [0.046]*** [0.068]* [0.042]* [0.073] [0.246] [0.459] [0.056]*** [0.086]*

Starters 861 485 861 485 861 485 669 312 669 312 669 312
Controls 737 412 737 412 737 412 591 273 591 273 591 273

Import Starters vs Never

cDID 0.100 0.100 �0.093 �0.577 0.279 0.283 0.100 0.155 �0.092 �0.586 0.345 0.435
S.e. [0.023]*** [0.033]*** [0.104] [0.179]*** [0.030]*** [0.045]*** [0.029]*** [0.053]*** [0.122] [0.267]** [0.037]*** [0.066]***

B.s.e. [0.029]*** [0.038]*** [0.155] [0.223]*** [0.038]*** [0.056]*** [0.036]*** [0.060]** [0.182] [0.341]* [0.047]*** [0.085]***

Starters 1144 652 1144 652 1144 652 781 293 781 293 781 293
Controls 882 522 882 522 882 522 620 253 620 253 620 253

Two-way Starters vs Never

cDID 0.224 0.179 0.086 0.216 0.544 0.545 0.275 0.303 �0.024 �0.029 0.557 0.74
S.e. [0.043]*** [0.051]*** [0.203] [0.257] [0.054]*** [0.068]*** [0.051]*** [0.065]*** [0.190] [0.335] [0.063]*** [0.091]***

B.s.e. [0.055]*** [0.079]** [0.254] [0.382] [0.069]*** [0.091]*** [0.067]*** [0.106]*** [0.297] [0.570] [0.077]*** [0.116]***

Starters 386 240 386 240 386 240 285 132 285 132 285 132
Controls 353 214 353 214 353 214 259 117 259 117 259 117

Two-way Starters vs Export Starters

cDID 0.058 �0.015 0.007 0.234 0.170 0.155 0.082 0.133 0.329 1.35 0.194 0.263
S.e. [0.038] [0.058] [0.231] [0.430] [0.050]*** [0.069]** [0.047]* [0.081] [0.311] [0.701]* [0.060]*** [0.095]***

B.s.e. [0.053] [0.085] [0.356] [0.575] [0.068]** [0.089]* [0.063] [0.119] [0.423] [0.865] [0.077]** [0.126]**

Starters 393 263 393 263 393 263 261 120 261 120 261 120
Controls 289 197 289 197 289 197 200 100 200 100 200 100
Two-way Starters vs Import Starters

cDID 0.114 0.141 0.011 0.193 0.28 0.256 0.126 0.213 �0.057 0.125 0.242 0.37
S.e. [0.035]*** [0.052]*** [0.169] [0.237] [0.049]*** [0.069]*** [0.046]*** [0.079]*** [0.220] [0.380] [0.058]*** [0.097]***

B.s.e. [0.053]** [0.077]* [0.283] [0.394] [0.066]*** [0.093]*** [0.063]** [0.108]** [0.345] [0.604] [0.078]*** [0.128]***

Starters 410 275 410 275 410 275 276 134 276 134 276 134
Controls 322 220 322 220 322 220 221 108 221 108 221 108

Import Starters vs Export Starters

cDID �0.056 �0.005 �0.364 0.383 0.043 0.075 �0.083 �0.019 0.148 0.581 0.018 0.179
S.e. [0.021]*** [0.035] [0.181]** [0.174]** [0.028] [0.045]* [0.032]*** [0.072] [0.163] [0.370] [0.039] [0.080]**

B.s.e. [0.034]* [0.061] [0.338] [0.431] [0.045] [0.070] [0.042]* [0.099] [0.307] [0.847] [0.057] [0.119]
Starters 1100 620 1100 620 1100 620 581 163 581 163 581 163
Controls 511 315 511 315 511 315 314 117 314 117 314 117

Standard errors in brackets.
The displayed coefficients for time t + 1 and t + 2 are obtained from OLS regressions on the matched sample by controlling for the lagged values of

covariates at time t and t + 1, respectively. The covariates are the variables included in the multinomial logit estimates of Table 7, with the exception of the
dependent variable in each regression.
The left part of the Table shows the results for the whole population of exporters, while the right side refers to treated firms continuously exposed to the

treatment after the entry.
The lower number of treated firms in some matching pairs is due to the lack of information about the lagged values of covariates.

a Standard errors from OLS
b Bootstrapped standard errors.

* Significant at 10% level.
** Significant at 5% level.
*** Significant at 1% level.
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Export-Starters/Never Import-Starters/Never

Two-way-Starters/Never Two-way/Export-Starters

Two-way/Import-Starters Import/Export-Starters

Figure A.0. Propensity score densities for the treated and matched and unmatched controls. Notes: Import Starter/Export Starter/Two-way Starter refers to

the firm that imports/exports/imports & exports in t and did not import/export/import & export in t � 1. Never refers to firms which neither exports nor

imports during the whole sample time span.
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