Ekonomicky ¢asopis,65, 2017,¢. 9, s. 787 — 807 787

Untangling the Relationship between Skill Structure,
Imports, and Exports: Evidence from Slovenian Matched
Employer-Employee Data’
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Abstract

This empirical paper delivers new insights to ustinding the linkages
between importing and skill upgrading, and impagtiand exporting. The pro-
pensity score matching analysis uses employer-gm@plpanel dataset for Slo-
venian manufacturing firms. The results show thaid with a better skill struc-
ture start importing and later also sustain a higlskill share, compared to non-
importing firms. Meanwhile, firms’ skill structurdeteriorates after firms stop
importing. The study also highlights the importarafeimporting, serving as
a prerequisite before the start of exporting thrbugnporting intermediate
goods and/or technology, and exposing a differenttion of intermediate and
capital goods in the production process.
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Introduction

Analysis of the sources of higher productivityfinrms has been of great in-
terest in various fields of research. These stushesv that firms’ higher produc-
tivity can be attributed to tougher market comppatit technological spillovers,
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human capital, and international trade (Syvers@i1?, to name only a few.
Firms, engaged in international trade, tend to leenproductive due to cost
reductions and technological transfers, which canabhieved by offshoring,
outsourcing, and supply chain management (Ono@&@28). Another reason is
the self-selection of more productive firms intading activities (Aw, Roberts
and Xu, 2011; Vogel and Wagner, 2008; Aw, Robend Au, 2008; Wagner,
2007; Greenaway and Kneller, 2004; and Melitz, 2088 alternative source of
higher productivity in firms is the employment dfilied employees, who use
given resources more efficiently, and can adoptstard using new technologies
more quickly (Corvers, 1997; and VefpMajcen andCok, 2014). In addition,
both determinants of firm performance — involvementrading activities and
skilled workforce — also have a positive impactome another. Empirical studies
prove that importing has an important impact ondémand for skilled workers
(Raveh and Reshef, 2016; Burstein, Cravino and V@@4.3; and Parro, 2013).

While empirical studies on international trademarily emphasized export-
ing as one of the determinants of higher produgtivi firms, more recent studies
expose importing as being very important as welir(idan and Kostevc, 2015;
Jienwatcharamongkhol, 2013; and Wagner, 2012).ri2ykng product and pro-
cess innovation, importing has proven to have aipesmpact on the start of
exporting activities, which in sequence enableth&urinnovations (Damijan and
Kostevc, 2015). Since previous studies indicateethe a correlation between
importing and firms’ skill structure, and also hiight the impact of importing
on the start of exporting, we were motivated talgtthese linkages more thor-
oughly in order to explore these drivers of highesductivity in firms. Subse-
quently, as previous studies exposed the importahgaporting on firm’s skill
structure and exporting status, we were motivatesspecially focus on import-
ing and shed some light on the issues which havbaen analysed yet.

The main aims of the analysis are the followingsti-to contribute to the
empirical studies which exposed the impact of irtipgrstatus on the firms’
skill structure, by taking into account differenages of importing — i.e. before
the start of importing, importing starters, impogifirms in general, and firms
which stop importing — and by studying reverse abltiss between firms’ skill
upgrading and importing. We believe it is importamstudy these issues as pre-
vious studies exposed the importance of importimgdj skill structure on firms’
performance but have, to the best of our knowledgeyet thoroughly analysed
linkages and causalities between the two. The erapianalysis thus examines
the differences in the levels of the skill struesiof importers and non-impor-
ters, import starters and non-importers, and ingverand firms which stop im-
porting. Second aim is to further study the intecacbetween importing and
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exporting, by controlling also for the type of inmpng goods when taking into
account sequencing between importing and expormtis regard, the analysis
examines the impact of having access to intermesligg imports (measured by
imports of intermediate goods), and the impactadfitng access to technologies
via imports (measured by imports of capital goams}he start of exporting ac-
tivities. Accordingly, we were motivated to empaily analyse the following
hypotheses in this study: (i) what is the relatiopsbetween importing and
a better skill structure of firms; (ii) do firms thi a better skill structure start
importing; (iii) do importing firms adjust their #kstructure after the start
of importing; (iv) do firms adjust their skill stcture after they stop importing;
(v) does having access to technology through inmpgiimeasured as importing
capital goods) increase the probability of thetstdérexporting; and (vi) does
having access to intermediates through importingagured as importing inter-
mediate goods) increase the probability of thet sihiexporting. The last two
points presume that firms use importing in ordemi@ke their production pro-
cess more cost effective and in turn increase tpesductivity. Firms can
achieve this by importing higher quantities of mafeordable intermediates or
importing intermediates of higher quality, or bypamting capital goods that are
more affordable or of higher quality.

With the aim of studying the abovementioned prejoos, a linked employer-
-employee panel dataset for Slovenian manufactdnings is used, covering the
period from 1996 to 2010. In order to ensure comparof firms with similar
characteristics, the propensity score matchingagmtr is applied. The dataset is
constructed from several data sources with infolonabn firms’ financial figu-
res, their values and types of imports, and theaditeristics of employees.

Results contribute to the previous research iersgwvays. First is by show-
ing that firms with a higher skill share start imfiog and continue preserving
a higher skill share, compared to non-importinghfir also after the start of im-
porting. In addition, the study confirms previousdings that importing activi-
ties have a positive impact on the demand forsskalhd sheds additional light by
showing that importing firms additionally incredbeir skill share in the second
year after the start of importing, compared to imoperting firms. On the other
hand, firms’ skill structure deteriorates aftenfs stop importing. When analys-
ing the effect of importing on the start of expogti the study contributes to the
field of research by controlling for the type ofporting goods and showing that,
timewise, starting to import intermediate goods hadifferent impact on the
start of exporting, compared to starting to imp@pital goods. While importing
intermediate goods has an immediate positive impadhe start of exporting in
the year after the start of importing these goaporting capital goods has
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a positive impact on the start of exporting notlieathan in the second year
after the start of importing capital goods. Thessults confirm a different role of
the capital and intermediate goods in firms’ prdiucprocesses. Finally, besides
contributing to the field, the paper also addsghts into policy implications by
indicating a significant relationship between fifnskill structure and interna-
tionalization, which might encourage improvementsiims’ skill structure, and
revealing the importance for constituting an edocat system that would equip
future employees with relevant skills and thus mise skill mismatches.

The remainder of the paper is organised as folltnvihe next section, a brief
summary of the relevant literature is given. Sectiwo describes the data and
presents the descriptive statistics. Introductibthe empirical model is included
in section three, while basic results, extensidrtt® model, and results’ discus-
sion are included in section four. The last secsimmmarises and concludes.

1. Literature Review

Since trade is an important driver of technologal@ange and consequently
has a great impact on upgrading the skill structirerms and their innovation
activities, greater trade openness is one of the neasons for increases in the
demand and supply of more educated labour (Crid22Foster, Stehrer and
de Vries, 2012; Bloom, Draca and Van Reenen, 204dschi, Taymaz and
Vivarelli, 2008; Muendler, 2004; Attanasio, Goldgeand Pavcnik, 2003;
Tokarick, 2002; Feenstra and Hanson, 1999). Prodiycgains due to greater
access to imports were for example proven by Aemtil Konings (2007), who
make a distinction between productivity gains, Whare followed by lower
tariffs on final goods and the ones that are foddvby lower tariffs on inter-
mediate goods. While lower output tariffs incregseductivity by increasing
import competition, lower input tariffs increaseoguctivity due to access to
cheaper imported inputs (Amiti and Konings, 200Bas and Strauss-Kahn
(2014) also confirm a strong impact of importing firms’ productivity and
export performance as higher number and/or a nivezsg spectrum of imported
inputs increase the probability to survive in expuoarkets as this enables firms
to cover the fixed costs of exports (Bas and Sgddahn, 2014).

Empirical studies that explore the relationshipaeen imports and the skill
structure of firms usually find a positive impadtimports on the skill structure
of firms. Meschi, Taymaz and Vivarelli (2008) derstrate that sectors with the
highest increase of imported inputs, relative taltmputs, also have the highest
relative increase of skilled workers’ labour cogtsthors explain this increase
as a consequence of transferring the skill-intens@échnologies with imports,
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which contributes to a skill-biased increase ofolabdemand in favour of the
skilled workers (Meschi, Taymaz and Vivarelli, 2008rino (2012) also con-
firms the skill-biased effects of offshoring, whetiee latter is defined as
the share of service inputs in the total non-enémguts. The study shows that
offshoring increases the demand for high- and nmadikilled labour, while
hinders the demand for low-skilled labour.

Bloom, Draca, and Van Reenen (2011) give sevegdarations for the posi-
tive influence of trade liberalisation on firms'ilstructure. Firstly, trade liber-
alisation increases the opportunities for employadgpur and capital, which in
turn reduces the costs of innovation and the pri@uof new goods. In addi-
tion, the liberalisation of international traderieéases competition, which in turn
fosters innovation. Lowering trade barriers alstamyes the market size, which
in sequence reallocates the fixed costs of innomatdo a higher number of
agents and enables firms to share the knowledge samily. Lastly, as a conse-
guence of trade liberalisation and hence the dseseaf trade costs in emerging
markets, firms in developed countries shift theoduct mix towards more tech-
nologically advanced products and consequently fiiewden using interme-
diates from the emerging markets.

Finally, the composition of imports has been retegd as being important as
well. In particular, a reduction of trade costsreases trade in capital goods,
which in turn leads to an increase in the skillnpiten — i.e. the wage of skilled
labour, relative to the wage of unskilled labouanrd welfare gains for skilled
labour. The reasoning is the capital-skill complatadgty, which creates the
skill-biased trade (Burstein, Cravino and Vogell20and Parro, 2013). Raveh
and Reshef (2016) show that the composition of mspafluences the demand
for skilled labour and the skill premium since R&mensive capital equipment
is complementary to skilled labour, while less iaiive capital is complemen-
tary to non-skilled labour. Consequently, the impamf R&D-intensive capital
equipment raise the skill premium, whereas the ispaf less innovative capital
lower the skill premium.

2. Data and Descriptive Statistics

The reason for choosing Slovenia as the countigitefest is due to its char-
acteristics of a small and open economy. In theslagion period, Slovenia
increased its share of imports of goods and se\dasea percentage of GDP from
47.4% in 1996 to 68.7% in 2010 (World Bank, 201&)d had above-average
employment rates of tertiary educated workers coetpto EU-average (Euro-
stat, 2016; and Kajzer and Brezigar-Masten, 2008).
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To estimate the relationships between importingoging, and the skill
structure of firms, a linked employer-employee palaaset for Slovenian man-
ufacturing firms during the period from 1996 to R0fas used. The dataset con-
tains information on balance sheet data and themecstatements of Slovenian
manufacturing firms, their import and export adtes, the attributes of their
employees, and the data on foreign direct invesisndihe data were provided
by the Statistical office of the Republic of Sloi@(SORS), the Tax Authorities
of Slovenia (TARS), the Bank of Slovenia, and thgeAcy of the Republic of
Slovenia for Public Legal Records and Related $esv{AJPES). The richness
of the dataset enables the empirical analysis mralofor several characteristics
of firms, i.e. number of employees, capital per Eyee, value added per
employee, ownership, foreign direct investmentpesyand value of imported
products, and takes into account the attributesngdloyees, i.e. years of school-
ing, educational level, and wages. In the analysisdefine workers as skilled if
they attain at least some form of college degrdeqi, Draca and Van Reenen,
2011; Tokarick, 2002; and Baldwin and Cain, 200@)ich is typically 14 years
of educational attainment in Slovenia. For brevitye following descriptive
statistics are presented with a four-year gapriitial years, whereas the recent
years have no gaps.

Importing and exporting firms share similar chéggstics — they are on aver-
age bigger, employ a higher number of skilled elypds, and pay higher wages,
in comparison to an average firm (Table 1).

However, while the share of skilled employeeshieva@ average in importing
firms, it is usually below average in exportingnig. Possible reason for this
could be the above-average size of exporters. Ragitiee number of workers in
the recent years in exporting firms led to the @ase in the skill share of these
firms.

We also analyse how persistent are the new inmgpaind exporting activities
of firms. In the first year after the start of impog, 71.2% of firms continue to
import, while this share reduces to 55.2% in theosd year after the start of
importing. Compared to importing firms, exportingrfs on average show lower
persistency. Among exporting starters, 66.6% afiicontinue to export also in
the first year after the start of exporting, wharealy 49.9% of firms continue
exporting also in the second year.

However, after excluding firms that exit the mdrkbe persistency of im-
porting and exporting starters increases. In thesnéwork, firms on average
continue importing in the first and second yeaeratihe start of importing, while
the share of exporters increases for roughly 18gmtage points in each of the
subsequent two years after the start of exporting.
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Table 1

Characteristics of Slovenian Manufacturing Firms, Boken-down by Importing and
Exporting Activities (mean values)

Manufacturing firms — total

Year 1998 2002 2006 2007 2008 2009 201D
Employment 455 43.1 38.4 375 34.8 304 28.9
Employment of skilled 4.3 4.6 4.8 49 4.6 4.5 4.5
Skill share 14.0 14.0 14.7 14.8 14.8 15.5 16.4
Gross wage 5,073 7,665 10,269 11,005 11,624 11,476 11,886
Gross wage of skilled 9,961 14,371 17,567 18,415 19,406 19,071 18,985
Importing manufacturing firms
Year 1998 2002 2006 2007 2008 2009 201D
Employment 73.8 71.9 84.7 79.0 74.8 69.4 66.3
Employment of skilled 7.0 7.7 10.9 10.6 10.4 10.7 10.7
Skill share 14.2 14.9 15.8 15.6 16.3 17.3 18.8
Gross wage 5,587 8,503 11,703 12,543 13,515 13,533 14,101
Gross wage of skilled 10,900 15,536 19,982 20,668 21,91y 21,939 22,106
Exporting manufacturing firms

Year 1998 2002 2006 2007 2008 2009 201D
Employment 107.5 98.7 78.2 71.2 719 64.2 63.8
Employment of skilled 10.2 10.7 9.3 9.0 9.6 9.5 9.8
Skill share 11.6 12.2 14.4 14.7 14.6 15.7 16.2
Gross wage 5,724 8,548 11,409 12,205 12,966 12,810 13,262
Gross wage of skilled 12,165 17,481 21,028 21,585 23,409 22,865 22,800

Note Explanations of the variables are as follo&mployment -the average number of employeEsploy-
ment of skilled- the average number of skilled employe®kill share— the average of firms’ skill shares
(in %); Gross wage- average gross wage in EUBross wage of skilleg average gross wage of skilled
employees in EUR.

Source:SORS; authors’ calculations.

3. Empirical Analysis

As presented in the introduction, the empiricalgsis takes into account six
hypotheses on the linkages between firms’ skilicitire and importing, and
importing and the start of exporting. Since sevemgers found a positive im-
pact of importing on the demand for skilled lab{see for example Crino, 2012;
Bloom, Draca and Van Reenen 2011; and Meschi, Taynd Vivarelli, 2008),
we were motivated to analyse these relations miooeotighly. Accordingly,
the first four hypotheses study the linkages betwiens’ skill structure and
importing, focusing mainly on the level of firmskil structure before the start
of importing and how the skill structure changeterathe start and stop of
importing.

In addition, since previous studies suggest itrigortant to control for the
composition of imports (Raveh and Reshef, 2016)@ndirm a significant im-
pact of importing on exporting (Bas and StraussrK&®14), we were motivated
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to combine these findings and analyse them monetighly in the last two hy-
potheses, which study the impact of starting todrhpntermediate or capital
goods on the start of exporting.

3.1. Estimation Methods

With the aim of empirically analysing the abovei@med hypotheses and in
order to explore different behavioural patterngirons that share similar charac-
teristics, the propensity score matching is applidte follow the definition
of Rosenbaum and Rubin (1983), who define it asciraditional probability
of receiving a treatment, given the pre-treatmemiracteristics. Among the
advantages of propensity score analysis are thdes not rely on the correct
specification of the functional form of the relatghip, it makes a more unam-
biguous comparison between treated and contro$,usitd is more objective, as
modelling and the outcome analysis are done seghar@anutto, 2006; Hill,
Reiter and Zanutto, 2004; Becker and Ichino, 2@0@ Rubin, 1997). Compara-
ble methodology was for example used also by Burtglic and Rojec (2008).
We apply probit estimation for estimating the pmogty scores. Finally, two
underlying identifying assumptions were used whstingting the average
treatment effects on the treated (ATT); (i) cormifil independence or uncon-
foundedness, and (ii) overlap or common supportlitiom.

When calculating the ATTSs, several different matghmethods were used in
order to increase the robustness of results. Tbesprise one and five nearest
neighbour matching with replacement, radius matghand kernel matching.
Matching with replacement was used in order to tialthlly reduce the bias by
enabling matching between treatment and contrdk wihough the control unit
has already been matched (Bartolj and Polanec,)20i/addition, to further
enhance robustness of the results, we use tworatffdoandwidths, 0.06 and
0.01, when applying kernel matching, and two défdrcalipers, 0.05 and 0.1,
when applying nearest neighbour matching and radatshing. A tighter caliper
significantly reduces bias and improves the perforoe of propensity score
matching (Lunt, 2014). As in the several papers #pplied propensity score
matching, bootstrapped standard errors were us f(s example Heckman,
Ichimura and Todd, 1997; Becker and Ichino, 200@hé&)ia and Wahba, 2002;
and Dehejia and Wahba, 1999). For implementingethpirical estimation, we
use the software Stata.

In order to assure unbiased results, several testhe quality of matching
were made (i.e. the propensity score histogranesj-thst for testing the hypo-
thesis that the mean value of a variable is theesanthe treatment and in the
control group, and measuring the bias after thehitag procedure). The tests on
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average confirm that the matching procedure geegrah appropriate control
group to match the observations in the treatmeotmr The tests’ results and
results on matching functions (probit estimatica®) available in the Appendix.

3.2. Estimating the Relationship between Skill Structure and Imports

When estimating the first hypothesis on the dioecof relationship between
importing and firms’ skill structure, we explorestdifferences in the skill struc-
tures of importers and non-importers. We follow Ojam and Kostevc (2015),
and Yang and Mallick (2010) when estimating thepprwsity scores, using the
model (1), where the propensity score equals tbbagtility of being an importer
(P(IMPy = 1)), based on certain characteristics of firms:

P(IMP, =1)= f(Size ,Lvae ,Lke ,Rimsh ,Foreign ,EDI ,Binind) (1)

The explanatory variables in the model (1) arefdflewing: logarithm of the
number of employees in a firr®igg), logarithm of the value added per employee
(Lvae), logarithm of the capital per employdeké;), regional import share, as
a measure of regional externalifRifnshk), dummy variable, controlling for the
foreign ownership of a firmHoreign,), and a dummy variable, controlling for
firms’ foreign direct investments abrodé;;). VariableTimea controls for year
specific effects anthd, denotes industry dummy variables (2-digit NACE. rev
industries). Since the aim of the first hypothasito analyse the relationship
between importing and skill structure of firms, amalce this hypothesis does not
differentiate between importing starters nor daerdasure the sequencing and
causality, variables in the expressions for esiimyathe propensity score and
the average treatment effect on the treated artaggéd. The ATT is computed
in the following way:

ATT, = H Skil| (1)~ Skl (0) | R IMP=1)] 2)

ATT; reports the difference between potential outcomil and without
treatment;Skill,(1) and Skill,(0), respectively. The outcome of intereSkill;,
refers to the skill structure of a firimin yeart. Importing firms (MP;, = 1) re-
present the treatment group and non-importing fifh&P; = 0) the control
group.

The second hypothesis explores whether importiaagess have a better skill
structure than non-importing firms. The followingdel has been used for esti-
mating the propensity scores:

P(IMPstart, =1) =

3
f(Sizg., ,Lvag, ,Lke, ,Rimsh ,Forejgn ,EDJ ,Timed,) ©
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The variablelMPstart; denotes importing starters, which start importimg
the period and have not been importing in the previous yaaifsen calculating
the propensity scores, the control variables aggdd for one period and are
parallel to the ones in the model (1). For testimgsecond hypothesis, the ATT
is computed in the following way:

ATT, = H Skil|_,(1)- Skil_,(0) | R IMPstat = 1) (4)

In equation (4),ATT, reports the difference in the skill shares between
importing starters IMPstart, = 1; treatment group) and non-importing firms
(IMP; = O; control group), where the outcome of inter&#ill,.;, refers to the
skill share of firmi one year before the start of importing, amefers to the
entrance year of importing.

The third hypothesis examines whether importiragtets adjust their skill
structure after the start of importing, using al#terences-in-differences match-
ing estimator. When calculating the propensity espcontrol variables are par-
allel to the model (3):

P(IMPstart, =1, IMR,, =1)=
f(Sizg, .Lvag, ,Lke, .Rimsh ,Forgign ,FDI Timed)

The treatment group consists of importing startieas have not been import-
ing in the previous years and continue importingeast one year after the start
of importing (IMPstart, =1, IMP,, =1), while the control group consists of
non-importing firms (MP, =0, IMP,,, = 0). Since this hypothesis takes into
account two different outcomes of interest, tworage treatment effects on the
treated were calculated:

ATT, = | Skill,,(1)- Skil,,(0) |[R IMPstat=1,IMP,=1]  (6)

(®)

ATT, = H] Skill _d,,(1)- Skill_g.,(0) |R IMPstagrt=1 , IMR = 1] (7)

The outcome of interest IATT; is the skill share one year after the start
of importing Skill. 1), while in theATT, it is the change in the skill share after
the start of importing $kill _d,,, = Skill,, — Skil] ). Again, thet in equations
(6) and (7) refers to the entrance year of impgrtin

Finally, the fourth hypothesis examines whethengi adjust their skill struc-
ture after they stop importing. Estimation of thregensity scores is again paral-
lel to the model (3):

P(IMP, =1, IMP,, = 0)=

f(Sizg, .Lvag, ,Lke, ,Rimsh ,Forgign .EDI  Timed) ®
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The treatment group consists of firms that havenbmporting in the current
year but have stopped importing in the followingy¢IMP, =1, IMR,,, = 0).
The control group consists of importing firmdP, =1, IMP,,, =1). Similarly as
in the previous example, two different methodsclculating the ATT were used:

ATT, = H Skill,,(1)~ SkilL,(0) [R IMP=1, IMP,, = 0 ©)
ATT, = B Skill_g.,(1)~ Skill_gl,(0) |® IMP=1,IMR,=0] (10)

The outcome of interest T Ts is firm’s skill share after the stop of import-
ing (Skill 1), while in theATTs it is the change in the skill share after the sibp
importing (Skill _d,,, = Skill,, - Skil ), where thet in equations (9) and (10)

refers to the last year of importing.

3.3. Estimating the Effect of Starting to Import on the Start of Exporting

The last two hypotheses take into account theceéfestarting to import on
the start of exporting, where two different impartgpes of goods, intermediate
and capital, were taken into account. The clasgiio of Broad Economic Cate-
gories (BEC) was used for defining intermediate eaydital goods. Estimation of
the propensity scores for the last two hypothesagain parallel to the model (3).

Estimating the propensity scores when analysiegeffect of starting to im-
port capital goods on the start of exporting isftil®wing:

P(IMPstart_¢ =1, IMP_g¢,, =1)=
f(Sizg, ,Lvag, ,Lke, ,Rimsh ,Forgign ,EDI  Timed)

The treatment group consists of firms that stempdrting capital goods
and continue importing these goods also one ydar #ie start of importing
(IMPstart_¢ =1, IMP _¢,, =1). The treatment however does not restrict im-
ports of other types of goods in the years befheedtart of importing capital
goods. Focusing only on firms that have not beguontng any types of goods
before the start of importing capital goods woulgagly reduce the sample
of firms in the treatment group (for 89.1%). Thentol group consists of
non-importing firms (MP, =0, IMR,,, = 0).

When analysing the effect of starting to importermediate goods on
the start of exporting, the procedure for estintatine propensity scores is as
follows:

(11)

P(IMPstart_j, =1, IMP_j,, =1)=

f(Sizg, Lvag, Lke, Rimsh Foreign FOI Timeiy o
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The treatment group consists of firms that stafdrting intermediate goods
and continue importing these goods one year after start of importing
(IMPstart _j, = 1, IMP _j,, = 1). Again, the treatment does not restrict imports
of other types of goods in the years prior to ttatf importing intermediate
goods. Focusing only on firms that have not beguontng any types of goods
before the start of importing intermediate goodsi@reatly reduce the sample
of firms in the treatment group (for 73.1%). Thentol group consists of
non-importing firms (MP, =0, IMR,,, = 0).

The two average treatment effects on the tre&&d; andATTg, were calcu-
lated in the following way:

ATT, = H EXPstagt,(1)- EXPstart,(0) |@ IMPstart, 1 , IMP,_ =1} (13)
ATT, = H EXPstagt,(1)- EXPstait,(0) |@ IMPstart, #1 |, IMP,_j=1] (14)

The outcome of interest IATT; is the start of exporting one year after the
start of importing capital goodsEXPstary,,,), wheret in equation (13) refers
to the year when a firm started importing capitabds. Meanwhile, the outcome
of interest inATT; is the start of exporting one year after the sthitmporting
intermediate goodsEXPstart,,), wheret in equation (14) refers to the year

when a firm started importing intermediate goods.

4. Results

The following tables present the results on thkdges between imports and
firms’ skill structure, and starting to import onet start of exporting. The base
results in general comprise the period one yeaorbebr after the treatment,
while the model extensions deal with two years et after the treatment.

4.1. Results of the Basic Model

The analysis on the differences in the skill suies of importers and non-
-importers shows that importers have a higher sbaskilled employees than
non-importers (Table 2). Depending on the chosethodg the share of skilled
employees in importing firms is on average higher(@.25 to 0.33 percentage
points (pp), compared to non-importing firms. Indaidn, results show that
future importers have on average a 0.10 to 0.2higper skill share already
one year before starting to import (Table 3). Imfuwone year after the start of
importing, new importers sustain a skill share itbatn average higher for 0.34
to 0.43 pp, compared to non-importing firms (Tab)e
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Table 2

Results of Testing Hypothesis 1 (the direction ohe relationship between importing
and a better skill structure of firms)

Outcome of interest: skill share
Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.268*** 0.030 35,910 33,289
NN (5), caliper: 0.05 0.252%+* 0.030 35,910 33,289
Radius, caliper: 0.05 0.332%** 0.021 35,910 33,289
Kernel, bandwidth: 0.06 0.319*** 0.021 35,910 33,289

Note ATT- average treatment effect on the treased: bootstrapped standard errors (100 repetitidnsgted—
firms in the treatment group (i.e. importing firm§ontrol — firms in the control group (i.e. non-importing
firms). NN (1) denotes one nearest neighbour matching with replant;NN (5) denotes five nearest neigh-
bours matching with replacement. * p < 0.1; ** 995; *** p < 0.01.

Source:SORS; authors’ calculations.

Table 3

Results of Testing Hypothesis 2 (whether firms witta better skill structure start
importing)

Outcome of interest: skill share one year beforethtart of importing
Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.205*** 0.068 1,604 28,549
NN (5), caliper: 0.05 0.145%* 0.054 1,604 28,549
Radius, caliper: 0.05 0.104** 0.043 1,604 28,549
Kernel, bandwidth: 0.06 0.104** 0.043 1,604 28,549

Note ATT— average treatment effect on the treased; bootstrapped standard errors (100 repetitidnsgted—
firms in the treatment group (i.e. importing stesjeControl — firms in the control group (i.e. non-importing
firms). NN (1) denotes one nearest neighbour matching with replant;NN (5) denotes five nearest neigh-
bours matching with replacement. * p < 0.1; ** 995; *** p < 0.01.

Source SORS; authors’ calculations.

Table 4

Results of Testing Hypothesis 3 (whether importingirms adjust their skill share

after the start of importing)

Outcome of interest: skill share one year after thert of importing

Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.433*+* 0.089 805 23,640
NN (5), caliper: 0.05 0.356*** 0.063 805 23,640
Radius, caliper: 0.05 0.343*+* 0.053 805 23,640
Kernel, bandwidth: 0.06 0.340*** 0.053 805 23,640

Outcome of interest: change in the

skill share opear after the start of importing

Matching method ATT se Treated Control

NN (1), caliper: 0.05 0.090** 0.039 843 27,765
NN (5), caliper: 0.05 0.034 0.032 843 27,765
Radius, caliper: 0.05 0.030 0.027 843 27,765
Kernel, bandwidth: 0.06 0.030 0.027 843 27,765

Note ATT— average treatment effect on the treaseg: bootstrapped standard errors (100 repetitidnsgted—
firms in the treatment group (i.e. importing stest¢hat import also one year after the start ofartipg);
Control— firms in the control group (i.e. non-importingns). NN (1) denotes one nearest neighbour matching
with replacementN (5)denotes five nearest neighbours matching withamgshent. * p < 0.1; ** p < 0.05;
**p <0.01.

Source:SORS; authors’ calculations.
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Although the results show that firms with a be#kitl structure start import-
ing and later maintain a higher skill share afier start of importing, the majority
of results do not confirm that firms additionaligprove their skill structure after
the start of importing. Finally, firms seem to dease their skill share and have
a lower skill share after they stop importing, camipg to firms that continue
importing (Table 5).

Table 5

Results of Testing Hypothesis 4 (whether firms adgt their skill structure after they
stop importing)

Outcome of interest: skill share after the stopiofporting
Matching method ATT se Treated Control
NN (1), caliper: 0.05 —0.217%* 0.050 3,371 25,227
NN (5), caliper: 0.05 —0.280*** 0.039 3,371 25,227
Radius, caliper: 0.05 —0.304*** 0.030 3,371 25,227
Kernel, bandwidth: 0.06 —0.302*** 0.030 3,371 25,227
Outcome of interest: change in the skill share aftle stop of importing
Matching method ATT se Treated Control
NN (1), caliper: 0.05 —0.067*** 0.022 3,360 25,214
NN (5), caliper: 0.05 —0.053*** 0.020 3,360 25,214
Radius, caliper: 0.05 —0.060*** 0.015 3,360 25,214
Kernel, bandwidth: 0.06 —0.060*** 0.016 3,360 25,214

Note ATT- average treatment effect on the treaseg: bootstrapped standard errors (100 repetitidnspted—
firms in the treatment group (i.e. firms that h&een importing in the current year but have stoppgbrting

in the next years)Control —firms in the control group (i.e. importing firmd)IN (1) denotes one nearest
neighbour matching with replacememN (5) denotes five nearest neighbours matching withacehent.
*p<0.1; *p<0.05; *p<0.01.

Source:SORS; authors’ calculations.

Since it would be interesting to further analyseew future importers start
increasing their skill shares and whether firmsrionp the level of their skill
shares after the start of importing, we study thgsats more thoroughly in the
model extensions by taking into account also twoopls before and after the
start of importing.

When analysing the linkages between importingfants’ skill structure two
years before the start of importing, the contrafatales for calculating the pro-
pensity scores were lagged for two periods and wareallel to the ones in the
model (3). These results are presented in thesudodection.

Subsequent results show the impact of startinmpmrt capital or intermedi-
ate goods on the start of exporting. The resulggest that starting to import
intermediate goods has a positive impact on th# astaexporting already in the
first year after the start of importing these gqoghile the start of importing
capital goods does not seem to have an immedigtadnon the start of export-
ing (Table 6).
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Table 6

Results of Testing Hypotheses 5 and 6 (whether imgimng capital or intermediate
goods increases the probability of starting to expt)

Outcome of interest: start of exporting one yeatexfthe start of importing capital goods
Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.000 0.006 819 24,038
NN (5), caliper: 0.05 0.001 0.005 819 24,038
Radius, caliper: 0.05 0.003 0.004 819 24,038
Kernel, bandwidth: 0.06 0.003 0.004 819 24,038

Outcome of interest: start of exporting one yeatexfthe start of importing intermediate goods
Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.010* 0.006 905 24,038
NN (5), caliper: 0.05 0.006 0.005 905 24,038
Radius, caliper: 0.05 0.010%*** 0.004 905 24,038
Kernel, bandwidth: 0.06 0.010*** 0.004 905 24,038

Note ATT- average treatment effect on the treased; bootstrapped standard errors (100 repetitidnsgted—
firms in the treatment group (i.e. importing stestef capital or intermediate goods that importsthgoods
also one year after the start of importingpntrol — firms in the control group (i.e. non-importingnis).
NN (1) denotes one nearest neighbour matching with replant;NN (5) denotes five nearest neighbours
matching with replacement. * p < 0.1; ** p < 0.0%* p < 0.01.

Source:SORS; authors’ calculations.

These results could also point to the differerdrahbteristics and usage of
intermediate and capital goods in firm's productimmocess, where importing
intermediate goods has a prompt effect on the staxporting, while importing
capital goods might have a delayed effect on the sf exporting. To test this
claim, the following subsection takes into accoalso the second period and
makes additional robustness checks.

4.2. Results of the Model Extensions

In the extensions of the model, we focus on expdpmore thoroughly those
hypotheses which left open some questions in dodeettle some minor qualms.
First, we test whether skill shares of non-impatfinms and importing starters
are significantly different also two years befone tstart of importing. The re-
sults show that firms do not have a significantiffedent skill structure two
years before the start of importing and therefadicate that firms additionally
increase their skill share only one year beforesthe of importing.

Next, the level of the skill share and its chahge years after the start of
importing are analysed. In line with the resultsnirthe basic model, the skill
share of importing starters is higher also two gester the start of importing,
while the results of the model extensions contabuat the previous results by
indicating that firms additionally increase thekillsshare two years after the
start of importing, compared to non-importing firgigable 8).
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Table 7

Model Extensions of Testing Hypothesis 2 (whetheirfns with a better skill
structure start importing)

Outcome of interest: skill share two years befohe tstart of importing
Matching method ATT se Treated Control
NN (1), caliper: 0.05 -0.067 0.090 888 24,376
NN (5), caliper: 0.05 -0.018 0.070 888 24,376
Radius, caliper: 0.05 0.023 0.052 888 24,376
Kernel, bandwidth: 0.06 0.022 0.052 888 24,376

Note: ATT — average treatment effect on the treaged:; bootstrapped standard errors (100 repetitidnegted—
firms in the treatment group (i.e. importing stesjeControl — firms in the control group (i.e. non-importing
firms). NN (1) denotes one nearest neighbour matching with replant;NN (5) denotes five nearest neigh-
bours matching with replacement. * p < 0.1; ** ©.05; *** p < 0.01.

Source:SORS; authors’ calculations.

Table 8

Model Extensions of Testing Hypothesis 3 (whethemiporting firms adjust their
skill share after the start of importing)

Outcome of interest: skill share two years afteetbtart of importing
Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.281* 0.157 224 16,400
NN (5), caliper: 0.05 0.273* 0.125 224 16,400
Radius, caliper: 0.05 0.396*** 0.108 224 16,400
Kernel, bandwidth: 0.06 0.393*+* 0.108 224 16,400
Outcome of interest: change in the skill share twears after the start of importing
Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.218** 0.096 252 23,545
NN (5), caliper: 0.05 0.143* 0.077 252 23,545
Radius, caliper: 0.05 0.140** 0.070 252 23,545
Kernel, bandwidth: 0.06 0.140** 0.070 252 23,545

Note ATT — average treatment effect on the treasedbootstrapped standard errors (100 repetitioh&gated—
firms in the treatment group (i.e. importing stestéhat import also two years after the start opanting);
Control— firms in the control group (i.e. non-importinigis). NN (1) denotes one nearest neighbour matching
with replacementN (5)denotes five nearest neighbours matching withamgshent. * p < 0.1; ** p < 0.05;
**p <0.01.

Source SORS; authors’ calculations.

Analysing the impact on starting to export in feegond year after the start of
importing capital or intermediate goods confirmattintermediate and capital
goods have a different function in firms’ productiprocesses. Results indicate
that the majority of firms start exporting in thecseeding year after the start of
importing intermediate goods, which is reflectedhe negative coefficients in
the model extensions on the start of exporting ywars after the start of im-
porting intermediate goods (Table 9). On the ottaard, importing capital goods
seems to have a delayed effect on the start ofremgcince firms start export-
ing only in the second year after the start of inipg these goods (Table 9).
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As aforementioned, these results point to a differele of intermediate and

capital goods in the production process. Accorginglhile intermediate goods

usually require additional manufacturing processingre used for resale, im-
porting capital goods takes longer to show effEot. instance, an investment in
a new assembly line requires time for installatitasting, etc., before the start
of the final implementation of the new line. In t@st, firms make every effort

to minimise the costs of stockholding and therefmre not to store their inter-

mediate inputs for longer periods but try to usamhin a manufacturing process
or resale them as soon as possible.

Table 9

Model Extensions of Testing Hypotheses 5 and 6 (wher importing capital or
intermediate goods increases the probability of stting to export)

Outcome of interest: start of exporting two yearfea the start of importing capital goods
Matching method ATT se Treated Control
NN (1), caliper: 0.05 0.011 0.007 723 19,984
NN (5), caliper: 0.05 0.011* 0.006 723 19,984
Radius, caliper: 0.05 0.010** 0.005 723 19,984
Kernel, bandwidth: 0.06 0.010** 0.005 723 19,984

Outcome of interest: start of exporting two yearfea the start of importing intermediate goods
Matching method ATT se Treated Control
NN (1), caliper: 0.05 —0.008* 0.004 795 19,984
NN (5), caliper: 0.05 —0.006* 0.003 795 19,984
Radius, caliper: 0.05 —0.004* 0.002 795 19,984
Kernel, bandwidth: 0.06 —0.004* 0.002 795 19,984

Note ATT — average treatment effect on the treasedbootstrapped standard errors (100 repetitiohgated—
firms in the treatment group (i.e. importing stestef capital or intermediate goods that imporsthgoods also
one year after the start of importin@pntrol — firms in the control group (i.e. non-importinignis). NN (1)
denotes one nearest neighbour matching with replesse NN (5) denotes five nearest neighbours matching
with replacement. * p < 0.1; ** p < 0.05; ** p <01.

Source SORS; authors’ calculations.

Finally, to enhance robustness of the resultsalse control for the potential
breaks in the series. Although we control for tlearyspecific effects when cal-
culating the matching functions, we believe itékerant to anew estimations for
the selected sub-periods as several events ocalurad) the observation period
which could influence the results. These potemaicy events and crises com-
prise the Russian crisis in 1998, Slovenia’s acors® the EU in 2004, intro-
duction of the euro in 2007, and the start of foiahcrisis in 2008. Since
the effects of the Russian crisis on Slovenia vemnall due to relatively small
volume of trading with Russia during that periogk.(iaccording to the IMAD
Spring report from 1999, the share of exports ®ftrmer Soviet Union coun-
tries has been around 5% in the years before tlssi&ucrisis), this event was
excluded. In addition, owing to insufficient timeame, it was also not possible
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to control for introduction of the euro or for thecent financial crisis. Therefore,
we replicate the basic analysis for the two suleplerbefore and after Slove-
nia’s accession to the EU. The results presenteithénSupplementary tables
show that the estimated effects in both sub-perémdn average comparable to
the previous results. Contrasting the ATTs of the sub-periods shows that the
differences between the skill shares of importing aon-importing firms be-
come on average more pronounced and in favoureoirtiporting firms after
Slovenia entered the EU. On the other hand, be&Streenia’s accession to the
EU, importing intermediate goods continues to skeowositive impact on the
start of exporting in the succeeding year afterstagt of importing these goods,
whereas this effect becomes insignificant afteeramg the EU. Since the scope of
our analysis is limited in providing a reliable &xation for the latter conclusion,
it would be interesting to analyse this result umttier detail in future studies.
Supplementary tables are available in the Appendix.

Additional robustness checks that include alteretiof matching methods
(e.g. changing the calipers and the bandwidthshwerage confirm previous
results and are available in the Appendix.

Conclusions

The aim of this study was to test: (i) whethemBrwith a better skill structure
start importing; (ii) whether firms adjust theirilslstructure after the start or the
stop of importing; and (iii) what is the effect thie start of importing intermedi-
ate or capital goods on the start of exporting.séhenkages between importing
and the skill structure of firms, and importing agxporting were studied using
the employer-employee panel dataset for Sloveniamufiacturing firms in
the period from 1996 to 2010. With the aim of cdesing evident differences
between the importing and the non-importing firtg propensity score match-
ing approach was applied.

The empirical analysis shows that firms with adyeskill structure start im-
porting and that they also sustain a higher skiire than the non-importing
firms in the first two years after the start of ionpng. While the skill structure
of firms does not seem to improve significantly gear after the start of import-
ing, it increases in the second year after the efamporting. On the other hand,
firms’ skill structure deteriorates after firms gtnporting. The results also add
new insights regarding the impact of starting tgam intermediate or capital
goods on the start of exporting. Importing intermagelgoods has a positive im-
pact on the start of exporting already in the fyesar after the start of importing
these goods. In contrast, importing capital godusvs a positive impact on the
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start of exporting only in the second year aftergtart of importing these goods.
These results indicate to a different function lo¢ tcapital and intermediate
goods in firms’ production processes. While intetliate goods usually refer to
raw materials and thus have relatively short exiginadate, require further pro-
cessing, or are used for resale, capital gooddlyseéer to firms’ fixed assets,
are employed in firms’ production process, and usethcrease firms’ produc-
tive capacities. In order to limit the costs ofcsteolding, firms make an effort
to store intermediate goods economically and usmthAs soon as possible after
purchasing, while on the other hand, investingapital goods takes longer to
be incorporated in the production process and therd¢o show effect.

Besides researchers in this field, governmentssfi workers, jobseekers,
and students will also benefit from this study. c®irfirms with a better skill
structure start importing, it is important for tgevernments to focus on estab-
lishing an environment that encourages internationaperation, provide solid
foundations for education system that would eqbip students with adequate
skills, and stimulate firms’ skill upgrading in @dto further increase the pro-
ductivity and competitiveness of domestic firms. iflover, firms should have
greater incentives for hiring skilled individualinee higher employment of
skilled employees seems to be important for the efamporting, which conse-
quently has a positive impact on the start of etapgr Students, workers, and
individuals in the job market should in turn havgher incentives for attaining
college degrees and acquiring additional on-thetjainings in order to increase
their employability. In the future studies, it wdube interesting to analyse also
the causality between exporting and the skill stmec of firms, and whether
there also exists a reverse causality between gxg@nd importing.
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