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Abstract

Research background:In this paper, we study empirically the relatiopshetween differ-
ent forms of innovations, multi-product status agbort performance of firms from four
Visegrad countries. We treat innovations as the édeynent that can increase the level of
firm productivity.

Purpose of the article:The main objective is to analyze the empiricaltieteship between
different firms of innovation of firms from Visegilacountries and their export performance.
In contrast to previous studies that use R&D spends a measure of innovation, we rather
relay on innovation outcomes. Our detailed hypathgsostulate the existence of positive
relationships between firm export performance aifférént forms of innovation. We seek
to determine which type of innovation activity i tbhe greatest importance for exporting
and whether it depends on firm size, the levelmémationalization, the use of human
capital and its sector of activity. In addition, w@ntrol for the multi-product status of firms,
i.e. whether they sell one or many products.

Methods: The measures of innovative activity of companiedude both spending on R&D
as well as its effects, such as product and pranessations. In addition, we control for the
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multi-product status measured by the share of thia product in total sales of the firm, as
well as for other firm-level characteristics. Thmprical implementation of the theoretical
framework is based on the probit models, appliethéofifth edition of BEEPS firm level
data set covering the period 2011-2014.

Findings & Value added: Our results indicate that the probability of expuytis positively
related to both product and process innovationsbtto the multi-product status. In addi-
tion, we find that the probability of exportingrislated to the set of control variables includ-
ing labor productivity, firm size, the share of werisity graduates in productive employ-
ment, foreign capital participation and the uséaogign licenses.

Introduction

Innovation can be an important element of the madation and export
expansion of Visegrad—4 countries (V—4) and theirnvergence with more
developed member states of the European Union (EhB. measures of
innovative activity of firms typically include spdimg on R&D as well as
its effects, such as patents and the share of medugts in the total sales.
One of the key elements of innovation activityesearch and development
(R&D), which is described as the process of systentaeative work that
combines both basic and applied research aimedtanding the compa-
ny's knowledge resources and their practical apgptin. R&D activity may
lead toproduct and process innovations, as well as thatioreof intellec-
tual property right related to patents and tradé&sar

The main objective of this paper is to analyze eiwglly the relation-
ship between innovation of firms in V—4 countriesldheir export compet-
itiveness. In particular, we attempt to validate thain hypothesis concern-
ing the positive relationship between innovatiotivéttes and exporting. In
particular, in our paper we investigate the maipdilesis that various
forms of innovations may differently affect effioey of firms from V-4
countries and their ability to export. In contresthe majority of previous
studies that use R&D spending as a measure of @tiooy we analyze
innovation outcomes as well.

Our detailed hypotheses postulate the existence mdsitive relation-
ships between firm export performance and diffetgpes of innovation
activities. In particular, we seek to determine athtypes of innovation are
of the greatest importance for exporting, havingtaaled for firm size, the
level of internationalization, the use of humanitdmnd its sector of ac-
tivity. In addition, we hypothesize that the numbéwarieties produced by
the firm, i.e. the multi-product status of the fjrim positively related to the
probability of exporting. Our study is based on tinm-level data for the
period 2011-2014.
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The results of our study can help in proposing taoggolicy conclu-
sions that can apply to firms from V-4 countriebeTfirms from those
countries are lagging behind in terms of innovatamivities, and their
presence in foreign markets is still limited congzhto the firms from the
more developed EU member states. This is partigularportant in the
light of changes in the allocation of the EU furidghe current Financial
Perspective, i.e. increasing expenditure for intiggafirms, aimed at in-
creasing their presence in the global markets. $tudy should also con-
tribute to a better understanding of the mechanisit®operation between
managers, engineers, scientists and research €eeting to create new
processes, products and technological progressefisas/ social develop-
ment of V—4 countries.

The structure of this paper is as follows. In S#ttl, we provide the lit-
erature review of previous empirical studies onitlm®vation-exports nex-
us. In Section 2, we describe the analytical franr&wIn Section 3, we
describe the dataset. In Section 4, we presergropirical results. The last
section summarizes and concludes.

Literature review

The recent strand in the international trade liteeahas placed the rela-
tionship between firm productivity and exportingtive center of analysis.
This strand was initiated by empirical studiestfue United States by Ber-
nard and Jensen (1995), and for Columbia, Mexia@bMarocco by Cler-
ideset al. (1998). Subsequently, a large number of empirstatiies for
other countries followed. Frequently cited exampileslude studies by
Bernard and Wagner (1997) and Wagner (2002) fom@ry, Delgadcet
al. (2002) for Spain, Castellani (2002) for Italy, @aet al. (2003, 2004)
for the UK; Baldwin and Gu (2003) for Canada, Hamssand Lundin
(2004) for Sweden.

These empirical studies served as a basis foigheflmicro-level styl-
ized facts concerning the export activity at thenflevel. In particular, it
turned out that only a fraction of all firms expownthile the majority of
them concentrate their activity on the domestickeonly. Moreover, the
exporters were found to be more productive anddrigfjan non-exporters.
Following the developments in the empirical literatthe theoretical mod-
eling of the role of firm heterogeneity in the cexitof export performance
was initiated by Melitz (2003). His original modeas extended by a num-
ber of scholars including Melitz and Ottaviano (20Qung (2012), Demi-
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dova and Rodriguez-Clare (20E®lowever, Melitz-type models typically
assume that firm productivity is exogenously giwehile in reality produc-
tivity can be related to innovation activities.

The majority of existing empirical work on the ridaship between in-
novation activities and exporting concentrates ewetbped countries. In
one of the earliest studies, Wakelin (1998) empddysdtish firm-level data
to report a positive impact of innovation activayp exports. Similar find-
ings were reported in the majority of studies ftiren developed countries:
Bernard and Jensen (1999) for the US, Roper ané [(2002) for the UK
and Germany, Ebling and Janz (1999), LachenmaNMédiZmann (2006)
and Becker and Egger (2013) for Germany, Caldedd(qy, Van Beveren
and Vandenbussche (2010) for Belgiubamjanet al. (2010)for Slovenia,
Cassimaret al. (2010) and Filipescat al. (2013) for Spain and Gkypagdit
al. (2015) for Greece.

The empirical evidence on thelationship between innovation activities
and exporting for firms from less developed memiadérihe European Un-
ion is less abundant. The existing studies whiah firsn-level data focus
mainly on the relationship between productivity aagort performance,
having controlled for other firm characteristicstie context of CEE coun-
tries was studied by Hagemejer and Kolasa (2018kéBel al. (2011),
Békés and Murakdzy (2012), Gl et al. (2012; 2013a, b; 2014; 2015).

In studying the relationship between productivitydaexport, R&D
spending was often included as one of control e For example,
Cieslik et al. (2012a, b; 2014; 2015) confirmed the positive trefeship
between R&D expenditure and the probability of efipg in the number
of Central and East European countries using thEFEEdata. In more
recent studies for selected CEE countries, the abldifferent forms of
innovations was studied. The examples for Polardude studies by
Cieslik and Michatek (2016), Ciik et al. (2016), Brodzicki (2016, 2017),
Brodzicki and Ciotek (2016).

The most recent studies by €lik and Michatek (2017a, b) have stud-
ied the relationship between different forms ofdwmations and exporting
using the multi-country firm-level dataset for tywooups of countries: the
new EU member states and the European and Cergiah AECA) coun-
tries, respectively. These studies have demondtthate significant role of
both product and process innovations for exporfopeiance of firms in

! The development of this literature has been sutizewrby Redding and Melitz
(2014).

2 Some theoretical studies attempt to endogenizdugtivity. Examples include At-
keson and Burstein (2007) and Constantini and &I€i908).
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analyzed countries. However, the empirical eviddncehe group of V-4
countries is still missing.

Another important aspect of firm export performametates to their
multi-product status. Some recent theoretical ssi@im at studying the
relationships between the number of product prodiumed firm export
performance. The examples of theoretical modelingpati-product firms
include Feenstra and Ma (2008), Eckel and Neant@ROBernardet al.
(2011), Arkolakis and Muendler (2013) and Mageal. (2014)2 Bernard
et al. (2010), argue that product switching for the USn§ is correlated
with both firm- and firm-product attributes, andathproduct adding and
dropping induce large changes in firm scope. Eakel Neary (2010) study
how globalization affects the scale and scope dftifproduct firms, and
show that productivity increases as firms concéatoa their core compe-
tence. Finally, Mayeet al. (2014) show theoretically and empirically for
French firms that tougher competition in an expaatrket induces a firm to
skew its export sales toward its best performiragpcts.

The contribution of our paper to the literaturesiapirical one. In par-
ticular, in this paper we study which forms of imatons can improve
efficiency of firms from V—4 countries and whethibey can increase their
exports. There are serveral differences betweempaper and the previous
studies. First, in contrast to earlier literatuoe fhore developed EU mem-
bers, our research is based on a comparable nouititiey firm-level data
collected by the World BanKk his allows us to study the relationship be-
tween various forms of innovations and exportingfiflons from V-4 coun-
tries, depending on their multi-product status awdership.

Secondly, on the one hand, we study various soustésnovations
such as domestic R&D, the use of foreign technelmgivhile on the other
hand — the innovation outcomes. We proxy the us®rmfign technology
by the purchase of foreign licenses, as well asrthelvement of foreign
companies in the host country. Moreover, we ingesti the relative im-
portance of various types of innovation outcomesefxport performance
such as: product, process, as well as marketingreamdgerial innovations,
having controlled for the multi-product status leé firm. This allows iden-
tifying the relative importance of various typesimfovation activities for
exporting of firms from V—4 countries, which arél $&ss innovative when
compared to their counterparts from the more depezld=U members.

3 Some of the aforementioned models are extensibtiedramework proposed by Al-
lanson and Montagna (2005) for a closed economy.
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In addition, our study will allow for formulatingpscific recommenda-
tions for economic policy for firms from V—4 couias, especially for poli-
cies to encourage innovation in these countries.

Analytical framework

Following a majority of empirical studies on Eurapefirms surveyed in
the literature review section, such as recent study Ciglik and Michalek
(2017a,b), we refer to the Melitz (2003) self-sttet hypothesis showing
the positive impact dirm productivity on export performanédn addition
to firm productivity in our empirical approach weadyze other firm-level
variables which might affect export performance amde used in previous
studies.

The dependent variable used in our empirical mebdelving the export
status of firmi is denoted byyj*. We observe only the binary variabfe
indicating the sign of;’, instead of observing the volume of exports, i.e.
whether the firm sells its output in only the domesnarket or it ex-
ports. Furthermore, it is assumed that the variaMe follows
Y = X,@ + ¢, where the error term is assumed to satisfy the standard
propertiesX; is a vector of explanatory variables that affeqicets, and®
is the parameter vector on these variables thatsteebe estimated.

The export status binary variable takes the valughén the firm ex-
ports and O otherwise:

1 ifY">0
i { ) 1)

0 ifY”’=0
Therefore, the probability that a firm exports tenwritten as follows:
(YP=1[X;) = ®(Xi0) (2)

where:
@ (+) is the standard normal cumulative distribufionction (cdf).

% The previous empirical evidence favoring the selction hypothesis is summarized
by Wagner (2007, 2012).

238



Equilibrium. Quarterly Journal of Economics and Boonic Policy 13(2), 233-250

The interpretation of the estimated coefficientstlom explanatory vari-
ables© obtained from the probit model can be explainedodsws. For
a specific explanatory variabl®; which is an element of vectoX;,
the partial effect ok; on the probability of exporting can be written as:

oP(Y; =1[X;)/ox; = 0p(X;)/0x; (3)

When multiplied byAx; equation (3) shows the approximate change
in P(Y; =1[X;) whenx; increases byx;, holding all other variables con-
stant.

Data description

Our study is based on "EBRD-World Bank Businessifemment and En-
terprise Performance Survey” (BEEPS) data compiledhe World Bank
and the EBRD in the post-communist countries inoarand Central Asia
(ECA). The main goal of the BEEPS data base wgwdwide firm level
information from in the aforementioned countries.

Our sample covers the period 2011-2014 for whiehBEEPS V data
was collected] The BEEPS data base includes information on ia¢h
manufacturing and services sectors. Particularsimgis within each sector
may differ with respect to their capital intenségpd export performance.
However, the number of enterprises operating i aactor was small, and
it was impossible to run estimations separatelyefach sector. Therefore,
to control for heterogeneity within each sectorin@ude industry-specific
effects in addition to individual firm characterist

Unfortunately, only a small proportion of firms wsampled every year
and, therefore, the application of panel data amlis impossible. Thus,
we used the standard probit procedure on the pawlegh-section dataset
without controlling for individual firm effects, bwe control for country-
specific and industry-specific effects. In thresesthe data includes about
250—3600 observations per country, with the exceptié Poland (542
firms).

The dependent variable in our regression indictitesexport status of
the firm. This variable takes the zero value if finm sells its output only

5 Almost 60% of surveys in all countries were madgeéar 2013. The numbers of ob-
servations (surveys) per year were as follows: 2882011, 1833 in 2012, 13435 in 2013
and 4287 in 2014.

% The exact number of observation for each courtryall firms and those for which la-
bor productivitry were calculated, is displayediaible A.1 in Annex.
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domestically, and one otherwise, if it exports sahés output. Based on
previous empirical studies discussed in the litemtreview, we employ
a number of explanatory variables, which reflea thhrm characteristics
and their innovation efforts. The variable des@oiptis presented in the
Table 1, while their summary statistics are regbimeTable 2.

The correlations between the explanatory variaitegeported in Table
3.

The results presented in Table 3 show a high leYalorrelation be-
tween process and process innovations. The othasfof innovations are
also weakly positively correlated. Therefore, oheutd interpret estimated
coefficients on these variables with caution.

Estimation results

In this section, we report our estimation resuitsTable 4 obtained from
specifications, in which we included the majorifyimdependent variables
which were used in previous empirical studies am fevel determinants of
exports discussed in the literature review section.

First, in column (1) we show our benchmark resalitained from the
specification, in which we controlled for a numbefr individual firm
characteristics, but did not control for individs&ictoral or country effects.
In column (2) we added controls for individual ssat or country effects.
In subsequent columns we gradually eliminated tgéables which were
statistically not significant, keeping the variablesed in empirical studies
of Melitz (2003) model as long as possible. Thus,column (3) we
dropped the variables describing the age of firmd management and
marketing innovations. Subsequently, in columndpped all other non-
significant variables, with the exception of kegy {erms of Melitz (2013)
model) labour productivity variable. Finally, inlamn (5) we showed the
results of estimations including only statisticalgnificant variables.

In column (1) of Tabl& we show the baseline results. The estimation is
based on cross section analysis and covers thedp2dil1-2014. The in-
dependent variables describe various forms of iations and firm R&D
spending. The control variables include firm pradiy, firm size, firm
age, government and foreign ownerships, the stbtkiman capital meas-
ured by the percentage of workers with the tertéagrees, and the use of
foreign licenses. In addition, we control for theguct mix of analyzed
firm.

The estimated parameter on the productivity vagidplod) is positive
but statistically not significant. This result cadicts the Melitz (2003)
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model. Out of four different forms of innovationtoames, only one of
them is statistically significant and displays ectpé positive sign — pro-
cess innovations at 1 percent level of statist&ghificance. All other
forms of innovations are statistically insignifitaihis result is somehow
unexpected, since in other empirical studies amayprobability of ex-
porting for post-communist economies, the prodaobvations are statisti-
cally significant and more important than processovations (Cieslik &
Michalek, 2017). On the other hand, the estima@@meter on the R&D
spending R D), reflecting firm’'s efforts to increase innovathess, is sta-
tistically significant at the 1 per cent level adidplays expected positive
sign, while the value of the estimator is high.

Moreover, some of our control variables are siatifly significant and
display expected signs. In particular, the varightiescribing firm size
(Isize) and foreign ownershipfd) are statistically significant and display
a positive sign. The variable reflecting the goweent ownership
(Share_gov) is also statistically significant at 5 percentdk and displays
the negative sign, which is also in line with otleenpirical studies, sug-
gesting that state owned firms are usually lesergiented.

However, some other variables are statisticallysignificant in our es-
timation. In particular, the variabldage), describing the experience of
firm, does not affect export performance in V-4 raoes. The variable
describing the usage of foreign technolofgyti¢enses) and the use of hu-
man capital (share of workers with tertiary degr@es)) are also statisti-
cally not significant, despite the fact that in exttempirical studies these
variables are usually positively affecting the m@bitity of exports. Finaly,
the variable describing product differentiatianu(ti) is also unimportant,
in contrast to our preliminary hypothesis.

In column (2), we report estimation results obtdiffrem the specifica-
tion in which we control for both country and sedpecific effects. These
results are different in terms of statistical sfig@ince in the case of two
variables, in comparison to benchmark results ptesein the column (1).
The estimator of the labor productivity variabler¢d) became positive
and statistically significant, although at 10 patdevel only. This result is
in line with the prediction of Meltz (2003) moddlhe estimator describing
the share of workers with tertiary degrees in tetaployment (ni) also
became positive and statistically significant gigscent level, in line with
other empirical studies. The signs and statissigalificance of other varia-
bles did not change, while the value of the paramat the R&D spending
decreased significantly and that of process innoratincreased slightly.
The variables describing other forms of innovatioesained statistically
not significant.
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In column (3), we report estimation results obtdiffrem the specifica-
tion in which we eliminated some statistically sanificant variables used
in the column (2). First, we eliminated both maikgtand management
innovations which are correlated and the variallecdbing the age of the
firms. However, this elimination of the estimategliation did not change
statistical significance of the remaining explamateariables and modified
only very moderately the estimated values of patara@®n these variables.
In particular, product innovations and variabfalti remained statistically
not significant.

In column (4), we eliminated all the remaining istiadally not signifi-
cant variables, i.e. that one describing mulit-meidstatus rfulti), product
innovations and foreign licenses. The values o€o#stimators and their
statistical significance did not change signifiéganiThe main important
exception is that the labor productivityrod) estimator, which was previ-
ously significant at only 10 percent level, lost $tatistical significance in
this specification. This result is not in line withe prediction of Melitz
(2003) model. Moreover, the government share vhrisdmained negative,
but its statistical significance decreased froro %Q percent.

Thus, in column (5) we report the results of estiomobtained from
the specification in which we dropped the produgtivariable. In conse-
guence, the number of observations increased fednt® 1316, since the
amount of sales was not available for many firmé.oher estimators did
not change their signs and statistical significal¢e can treat these results
as final ones.

Conclusions

In this paper, we studied the relationship betwesatous forms of innova-
tions, multi-product status and export performaot®—4 firms. Our em-
pirical analysis referred to the new strand inttia€le literature that stresses
the importance of firm productivity in entering tlexport markets. We
treated innovations as the key element that carease the level of produc-
tivity, and focused our analysis on different foraisnnovations as well as
spending on research and development. In addittergnalyzed the role of
the multi-product status of the firm in determiniitg) export performance.
We also controlled for the stocks of human cagitakied by the percent-
age of employees with tertiary education, the @epee of company in
terms of years of activity, ownership status (statéoreign) and the usage
of foreign technology (licenses). The empirical iempentation of the theo-
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retical framework was based on the probit modeltaedunique BEEPS V
firm level data set for V-4 countries covering geziod 2011-2014.

Our estimation results indicate that the probabiit exporting is posi-
tively related to labor productivity, but this re@mship is not always sig-
nificant. At the same time, process innovationgnsiing on R&D, firm
size, the share of university graduates in progdactmployment and for-
eign capital participation are always positivellated to the probability of
exporting, while the state ownership significardigcreases this probabil-
ity. The significance of process innovations andngfing on R&D for ex-
porting is in line with majority of other empiricatudies for other coun-
tries. However, we were not able to positively fsethe hypothesis that
multi-product firms exhibit different export perfoance in comparison to
those that produce only a limited number of progluct

The empirical results suggest that product innowati frequently treat-
ed as the main source of firms’ competitive advgaten other countries,
are non-significant in the case of firms from V-@untries. Management
and marketing innovations and the use of foreiganses turned out not to
be statistically significant as well. These resudtggest that firms from
V-4 are efficient in implementing technological irapements increasing
productivity, but less successful in inventing newducts or implementing
foreign technologies. On the other hand, the lanflew of foreign direct
investment (FDI), mostly form other EU countries, increasing export
performance of firms located in V—4 countries. lddidion, the multi-
product status, contrary to our preliminary hypstseturned out not to be
statistically significant for exporting as well.

Our results suggest that from the perspective dityothe financial
support for the development of new processes akaseR&D activities
should have a positive impact of export performaofcms from the V-4
countries. The lack of statistical significancettod product innovation var-
iable should be treated with caution, as previoupidcal studies for other
more developed countries indicate that productvations are more im-
portant for export performance compared to prog@ssvations. This re-
sult suggests that the firms in V—4 countries aittyemay not have suffi-
cient capacity to develop entirely new productswieer, it does not mean
that they will not be able to develop such prodirctiiture. Therefore, the
economic policy in V-4 countries should considesvjiing more support
to product innovations. Future studies should famushe various forms of
support for innovations and R&D activities in theseintries.
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Annex

Table 1. Variables’ definitions

Variable Definition

Export binary variables, that takes the value théf establishment is exporting and
zero if not

Lprod logarithm of productivity expressed as ta@aiount of annual sales per full
time employee

Age The number of years since the establishmettiteofompany

Lprod logarithm of productivity expressed as ta@aiount of annual sales per full
time employee

Share_gov Percentage of capital owed by GovernfStatd/

Multi 100 minus the share of main product in tctales. This variable measures
whether the firm is producing many (multiple) protki(zero means that
the main product represents 100% of supply)

Size Logarithm of no. permanent, full-time employeé this firm at end of last
fiscal year

Uni Percentage of full time employees who completenhiversity degree

Fo Binary variable indicating whether the perceatagned by private foreign

Innov-product
Innov_process
Innov_management
Innov_marketing
R_D

Folicences

individuals is larger than none

Binary variable describing whethewrgroducts/services were introduced
over last 3 years

Binary variable describing whethewr peoduction/supply methods were
introduced over last 3 yrs

Binary variable describing whethew organizational/ management
practices were introduced over last 3 yrs

Binary variable describing whetheew marketing methods were
introduced over last 3 yrs
Binary variable describing whether there wapending on R&D over last
3 years

Binary variable describing whether tha fised technology licensed from
foreign-owned company




Table 2. The summary statistics for all CEE countries inBiEPS sample

Variable Obs Mean Std. Dev Min Max
Iprod 970 13.43721 2.548728 4.222626 25.79845
lage 1354  2.755795  0.541417 0 5.087596
share_gov 1.350 0.544444 6.514671 0 99
multi 1.340 13.63731 19.6094 0 100
R_D 1.364 0.115836 0.320145 0 1
uni 1.374 27.39156 32.8869 0 100
Isize 1.355 3.000468 1.306228 0 9.195227
multi 1.340 13.63731 19.6094 0 100
fo 1.374 0.122999 0.328555 0 1
folicenses 1362 0.162261  0.368826 0 1
innov_product 1.365 0.314286 0.464401 0 1
innov_process 1.367 0.225311 0.41794 0 1
innov_managamenet 1.369 0.195033 0.396371 0 1
innov_markketing 1.365 0.235165 0.424257 0 1
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Table 4. Probality of exports: estimation results for V-4iotries over the 2011—

2014 period
Variables (1) (2 3) (4) (5)
Iprod 0.0192 0.0531* 0.0491* 0.0443
(0.0183) (0.0299) (0.0296) (0.0290)
lage 0.0860 0.0728
(0.0974) (0.105)
share_gov -0.0275** -0.0337** -0.0338** -0.0330* .a314*
(0.0129) (0.0168) (0.0170) (0.0170) (0.0168)
multi 0.00285 0.00316 0.00307
(0.00226)  (0.00241)  (0.00240)
innov_product 0.0389 -0.104 -0.104
(0.115) (0.125) (0.122)
innov_process 0.345%** 0.370*** 0.399*** 0.336*** @39**
(0.128) (0.136) (0.130) (0.112) (0.0959)
innov_managem 0.0689 0.0991
(0.131) (0.138)
innov_marketing -0.102 -0.0181
(0.120) (0.128)
R_D 0.610*** 0.444*** 0.453*** 0.455%** 0.478***
(0.138) (0.148) (0.145) (0.140) (0.127)
uni 6.90e-06 0.00356**  0.00373**  0.00342**  0.00297*
(0.00150)  (0.00169)  (0.00167)  (0.00162)  (0.00132)
Isize 0.216*** 0.212%** 0.219*** 0.221%** 0.215**
(0.0388) (0.0421) (0.0411) (0.0398) (0.0323)
fo 0.483*** 0.480*** 0.482*** 0.493*** 0.427**
(0.143) (0.152) (0.152) (0.150) (0.128)
folicenses 0.152 0.0672 0.0742
(0.124) (0.135) (0.133)
Constant -1.871%* -1.981*** -1.748** -1.670%** -1012*+*
(0.394) (0.475) (0.384) (0.378) (0.151)
Country effects No Yes Yes Yes Yes
Sectoral effects No Yes Yes Yes Yes
Observations 914 914 924 945 1,316
Log likelihood -514.1 -453.5 -459.0 -474.1 -663.9
Pseudo R2 0.126 0.229 0.227 0.220 0.199

Note: Standard errors in parentheses, *** p<0.01p<0.05, * p<0.1

Table 5. The list of analyzed countries and the number afeolations on labor

productivity
Summary of Iprod
Country All observations
Mean Std. Dev. Frequency

Poland 542 12,53481 1,886507 390
Czech Rep. 254 14,34824 1,445675 215
Hungary 310 16,63346 1,384401 193
Slovak Rep. 268 10,75806 1,515367 172
total 1374 970






