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Abstract: Following the new strand in the new trade theotgréiture that focuses
on firm heterogeneity, in this paper we investigdite determinants of a firm'’s
export performance in Ukraine. The study is basedhe BEEPS firm level data
compiled by EBRD and the World Bank. The studyrsote period starting in
2005 and ending in 2013. We estimate the probitesgions for each year of our
sample as well as for the pooled dataset that oheduall years. Our pooled estima-
tion results indicate that the probability of exping is related to the level of
productivity, the firm size, innovation, the shafeuniversity graduates in produc-
tive employment, as well as the internationalizat firms.

Introduction

After the collapse of the Soviet Union in 1991, alke emerged as an in-
dependent country and followed its own way of ecoicotransition from
central planning to a market economy. Its way wfsrént from the path
followed by Central and Eastern European (CEE) tas) which radical-
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ly liberalized their multilateral and regional teaend integrated successful-
ly with the European Union. The scope of economit tsade liberalization
in Ukraine was significantly lower and structuraldasocial reforms were
less radical. This resulted in relatively poor emoit performance com-
pared to the transition countries which became negsbf the European
Union in three waves of the Eastern Enlargementa Assult of increased
integration with the EU, firms from those countrggsned access to foreign
markets and became leaders in export activity antbhagpost-transition
countries. Given the economic success of thesetwesinUkraine changed
its political orientation towards the West and sigrihe association agree-
ment with the EU.

The main goal of this paper is to verify to whateex the Ukrainian
firms are able to operate in the competitive maekatironment. In particu-
lar, we want to analyse whether the determinantxpbrt performance of
Ukrainian firms are similar to those of the firnwrh CEE countries that
are members of the EU. Therefore, in this papestdy empirically the
relationship between labour productivity and exipgriof Ukrainian firms,
having controlled for other firm characteristics.

The majority of previous studies for Ukraine evéhg the effects of
trade liberalization were traditionally based omgragate trade flows data
and gravity models (Movchaat al, 2010; Shepotylo, 2008; Nasadiuk,
2012). However, more recently the attention inghwirical trade literature
has switched from the country-level to the firmdbedeterminants of suc-
cessful export performance. This kind of empiriegidence for Ukraine is
still missing.

Up to now the literature on Ukrainian enterprisesdal on analysis of
firm-level data focused on determinants of longreproductivity. For
example, Pivovarsky (2003) analyzed the impactvafiership concentra-
tion on the firm performance in Ukraine. Eagteal (2014), using the pan-
el of 7000 manufacturing enterprises, demonstrétat political favorit-
ism, in the context of weak institutions, can haubstantial redistribution-
al impact on economic productivity. Kostenko (20tdphfirmed that inno-
vation activity had a positive impact on labor protlity of Ukrainian
firms. Yemelyanova (2014) analysed the impact oh@whip structure on
the effectiveness of Ukrainian enterprises. Thiapgp contributes to the
literature by analyzing the determinants of experformance of Ukrainian
firms, focusing on the role of labor productivity.

In contrast to the international trade literatut@icla assumed that firms
are symmetric the recent strand in the new traderthstresses the im-
portance of firm heterogeneity and its effect opak performance. This
strand was initiated by Melitz (2003) and extendydHelpmanet al
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(2004), who relaxed the key assumption of the fsymmetry in the

Krugman (1979, 1980) monopolistic competition modeld introduced

firm heterogeneity in terms of labour productivity.their models the rela-
tionship between the level of labour productivitydaexporting was placed
in the centre of analysis. They assume that prodityctdifferences are

exogenously given and each firm has to pay diffefieled costs of entry
into domestic and foreign markets. These modeldigréhat only the most
productive firms with lowest marginal costs can ewthe fixed cost of
entry and become exporters.

A large number of empirical studies based on fievel data compiled
for many countries confirm the key prediction o telitz (2003) model,
i.e. that more productive firms self-select intogign markets. The existing
empirical evidence shows that only a small fractéthe most productive
firms are responsible for the majority of expontsl anost firms do not ex-
port at all concentrating their activities on dotiemarkets only.

The extensive summary of recent empirical evidencéhe relationship
between the productivity and export performanceravided by Wagner
(2007, 2012). The importance of the firm produtyivior exporting has
also been emphasized by the EFIGE (2010) repothidrreport it has been
demonstrated that firm export performance in sé\l&acountries depends
on labour productivity and other firm charactedstiUnfortunately, these
studies did not include the post-communist cousirigth the exception of
Hungary.

Similar studies for CEE countries were initiated @islik, Michatek
and Michalek (2012, 2013). In their most recentdgfCieslik, Michatek
and Michatek (2014) included in their analysis Batic, Caucasus and
Visegrad countries. First, they estimated prohiressions for the pooled
dataset that included all three groups of countaesl then they disaggre-
gated the sample into particular country groupstaady the differences and
similarities between these groups of countries.

Their estimation results obtained for the whole ganndicated that the
probability of exporting increases with the higlherel of productivity and
the measures of human capital, including the sbarmiversity graduates
in total employment and spending on R&D activitiekreover, the inter-
nationalization of the firms, proxied by the usefaffeign technology li-
censes and the foreign ownership, was found toobkdiyely related to the
probability of exporting. Finally, they found théttm size was also a sig-
nificant variable for the probability of exportinfhese results were similar
to the results presented in the EFIGE (2010) repbtained for the firms
from the large EU countries.
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The estimation results obtained separately foripemountry groups
revealed a similar pattern in the case of the \feggountries and the Bal-
tic states, although a smaller number of explayatariables were statisti-
cally significant. However, in the case of the Gasics countries only two
explanatory variables were statistically significatine firm size and the
R&D variable, while the link between the level afoductivity and the
probability of exporting was not statistically sificant. Thus, the firm size
was the only explanatory variable which was siatl significant in the
case of all groups of countries. This confirmed itheortance of econo-
mies of scale for exporting.

Our study is based on the BEEPS firm-level dataHerpost-transition
period starting in 2002 and ending in 2013. In study we devote specific
attention to the role of firm productivity as theim determinant of export
performance. In addition, we study the role of firmernationalization
characterized by foreign capital participation, tise of foreign technology
and imported inputs.

The structure of this paper is as follows. In tleatrsection we describe
the empirical methodology. Subsequently, we disthiesproperties of the
dataset. Then we present our empirical resultsthén final section we
summarize and conclude with policy recommendations.

Methodology of the Research

In this study we analyse empirically the firm-lewdterminants of export
decisions. In particular, we focus on estimating tieoretical relationship
between firm-level productivity and exporting pdatad by the Melitz
(2003) model in Ukraine. This approach is an edaivaof studying the
extensive margin effects. In other words, it meam®sitive effect on trade
through an increase in the number of exportingdion products exported.
In addition, we take into account other firm chéeastics that may affect
export performance, such as the age and the site dfrm, innovation as
well as the role of foreign ownership and imporitgalts.

To investigate empirically the relationship betwéaimour productivity
and exporting, postulated by the theory, we empihy probit regression,
having controlled for the additional firm charaidécs. We develop the
following empirical model to investigate the impaat individual firm
characteristics on firm export performance.

Let Y* be our dependent variable indicating the exptatus of firm i.
According to this model, the export status of fittm can be related to the
set of individual firm characteristics X in thelfmiing way:
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Y =X 0+¢ (1)

where the error terng is independent oK; which is a vector containing
explanatory variables that affect exports with fingt term equal to unity
for all i, @is the vector of parameters on these variablesrnbatls to be
estimated and; is assumed to be normally distributed with a zeean.
However, instead of observing the volume of expéotsa particular

firm, we observe only its export status describgthie binary variablé(i* .

Y = 1 |.f
0 if

Hence, the probability whether a particular firnpests {* > 0), ex-
pressed as a function of firm characteristics,lm@amwritten as follows:

Prly =1x,)= @(x6) ®)

where ®(-) denotes the standard normal cumulative digichufunction

(cdf).

\%

° ()
=0

< <

Data Description

Our study is based on "Bank Business EnvironmedtEarterprise Perfor-
mance Survey (BEEPS)" data. This dataset is celligcintly by the World
Bank and the European Bank for Reconstruction aade®pment. The
main objective of the BEEPS survey is to obtairdbeek from enterprises
on the state of the private sector. The survey é&snthe quality of the
business environment as determined by a wide rahgeteractions be-
tween firms and the state. The surveys cover matwiag and services
sectors and are representative of the varietyrwisfaccording to sector and
location within each country. They cover the pastmunist countries
located in Europe and Central Asia (ECA) as wellakey. The data were
collected for years 2002, 2005, 2009 and 2013.

Our study focuses on Ukraine, which along with otbastern European
countries, with the exception of Russia, partiagah the Eastern Partner-
ship agreements. The Eastern Partnership workiseirframework of the
European Neighborhood Policy, which covers the EtkBgghbors in the
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East and South. Moreover, Ukraine has recentlyesigiihe association
agreement with the EU. Those initiatives aim abteging the relationship
between Ukraine and the EU by deepening politicabgeration and eco-
nomic integration.

The export activity is defined as the situation wia¢ least one percent
of sales revenue of the firm comes from the saledenabroad. If we apply
this benchmark, about 20 percent of the analysewibilan enterprises in
2013 were exporting. The data for Ukrainian eniegsrfor 2005, 2008 and
2013 show that on average exporters have largeluptizity compared to
non-exporters. On average, the mean of logarithrautput per full-time
worker amounted to 10.11 for exporters and 9.36 rfon-exporters in
2005-2013 period. The distribution of productivily2013, presented in the
Figure 1, shows that the pattern of distributiors wamnilar to that observed
in the majority of the EU countries (EFIGE, 2010).

Figure 1. The kernel distribution of logarithms of prodwitly of exporting and
non-exporting firms in Ukraine in 2013

Productivity distribution

i} 8 10 12 14 16
X

kdensity exporter e kdensity non_exporter

Source: own calculations.

The key explanatory variables stressed by the MEiD03) model — la-
bour productivity is expressed as the total amatfirdannual sales per full
time employee groductivity). Other factors that may affect firm export
performance include innovation activitinfovatior), the use of license
from a foreign firm {oreign_tech, the use of imported materialam¢
port_ma). We also tried to control for the foreign ownepshfor-
eign_ownedand private ownershipfivate_ownejl as well as the age of
the firm firm_age and the size of the firmfiim_sizg. In addition, we
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control for the effects of belonging to particulgeographic region in
Ukraine (vest, east, north, south and Kyand individual time effects for
particular years of our sample.

The detailed descriptions of firm characteristisgdiin our study are
shown in Table 1.

Table 1. Description of variables used in empirical study

Variable

Name BEEP input Name Description
Based on the sum of d3b (diregt
Export exports as the share of total salespinary variable, that takes the value 1 if the
P and d3c (indirect exports as the  establishment is exporting and 0 if not
share of total sales)
_ logarithm of productivity expressed as total
Productivityl Calculated as_prod—log(prod) amount of annual sales per full time em-
prod=d2/11
ployee
pro oﬁzczlﬂg(eg:dstyz) Logarithm of productivity expressed as
Productivity2 Prodty2 =(d2-n2a-n2e-n2f-n2b- total amount oér\T/]alllge SSded per full time
n2ra-n2rb)/I1 ploy
Logarithm of no. of permanent, full-time
Firm_size 11 employees of this firm at end of last fiscal

year

Calculated as difference betweg
Firm_age the year of survey and year of
firm’s establishment

r]Logarithm of number of years since start|of
operations

binary variable, that takes the value 1 if the

establishment uses technology license

from a foreign-owned company and 0
otherwise*

Binary variable, that takes the value 1 if the

Innovation Based on h6 establishment is involved in innovation apd

0 otherwise

O

Foreign_tech Based on e6

Based on the sum of b2a (share|o

capital owned by private domest Blnary variable, that takes the value 1 if the

3]

Private o . establishment is fully private (both by
ownership individuals) * b2b (shgre .Of c_a_pltal domestic and foreign individuals) and O |f
owned by private foreign individy- P ]
als) the ownership is mixed with the state
binary variable, that takes the value 1 i
Foreign shares are owned by private foreign indj-
ownership Based on b2b viduals, companies or organizations and 0
otherwise
Logarithm of share of foreign material
Imp_Mat Based on d12b inputs or supplies in all material inputs and
supplies

*For 2005 data foreign_tech indicates whether m fibtained a technology license and for
2008 and 2013 dataset foreign_tech variable dendtesher a company obtained a license
from a foreign-owned firm

Source: BEEPS dataset.
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Estimation Results

In this section we discuss our estimation resuwtslikrainian firms. The
estimation results obtained from the probit regogsare reported in Table
2.

In column (1) we display the estimation results 2002 obtained from
the specification that includes the labour produistivariable (prod), hav-
ing controlled for additional firm-level determintarof export activity men-
tioned in other studies. These include the sizéheffirm firm_sizg, the
age of the firmffrm_age, imported materialdihp_Mad, the dummy vari-
ables for: innovationiinovation, the use of foreign technologyof-
eign_tech, and the foreign ownershifofeign_owne§l The dummy varia-
ble on private ownership was eliminated from thenestion due to the
statistical insignificance of the estimator in wars model specifications.

The estimated parameter on the labour productixatyable displays a
positive sign but it is statistically significanbly at the 10 per cent level.
This result weakly confirms the link between theeleof productivity and
the probability of exporting predicted by the theor the case of Ukraine.
Moreover, the majority of our control variables atatistically significant.
The exceptions are foreign ownership and firm agech are not statisti-
cally significant.

In column (2) we show the estimation results fod20These results are
different from the results reported in column (&)a number of ways. In
particular, the estimated parameter on the laboagtyztivity variable is no
longer statistically significant. The same apptiegoreign technology and
imported materials estimators. Moreover, the egdohgparameter on the
foreign ownership variable displays the expectesitpe sign and becomes
statistically significant at the 5 per cent level.

In columns (3) and (4) we report the results fa thost recent years
2008 and 2013 and in addition we control for theggaphical location of
firms. It turns out that the geographical locatiminfirms is only weakly
statistically significant in the case of 2008 amd significant in 2013. The
estimated parameters on the remaining variablestatistically significant
in both years with the exception of firm age whismot significant at all
and innovation which is significant only in the rmoscent year 2013.
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Table 2. Estimation Results for Ukraine (separate yearsparaded, logarithm, 3t
type of productivity)

VARIABLES 2002 2005 2008 2013 20502(5313
@) @ ®) @ ®)
Productivityl 1297336 1179986 | .2263101 | .1321429 | 0.139104
(1.84%) (1.53) (3.49%) (2.12%%) (4.74%%)
firm_size 7035328 4347147 | 5312628 | 4359668 14864285
(4.00%%) .20 | (7.00% | (6.967% (11.85%%)
age -.0043056 091018 | .1765472 | .1583597 | .0959625
(-0.04) (0.53) (1.36) (1.16) (1.63)
foreign_tech -.3694898 -.088718 | .6276513 | .4910174 | .1921729
(-1.87%) (-0.42) (2.957% | (2.63*%) (2.00%)
innovation 3915163 7003084 | .3626654 | .6576011 | .5206947
(2.49*) (2.46™) (1.56) (2.51%) (4.97%%)
foreign 11919814 4867075 | 5592494 | 5166891 393798
ownership (0.97) (2.11%) (1.84%) (1.82%) (3.44**)
.0103082 0015799 | .0173807 | .0207036 | .0111286
imp_mat (2.09%) (-:0.32) (2.897%) | (3.87"%) (4.427%)
5148726 | -.1753995
South (1.67%) (-0.69)
6053601 | .3004525
North (2.10%) (1.26)
3255024 | -.2794832
East (0.99) (-1.23)
4619815 | -.3377126
West (1.61) (-1.46)
2002 1.90195
(7.83"%)
2005 1.687312
(7.35%%)
2008 -.2165268
(-1.85%)
Constant -1.93362 -2.358959 | -6.006864 | -3.889579 | -1.93362
(-5.44%%) (-3.94%%) | (-6.38") | (-4.86") | (-5.44)
O'Eggsgigfls 374 439 321 530 1664
Log likelihood | -168.78959 | -163.6163 | -113.58087| -210.78917| -693.23025
Pseudo R2 0.1866 0.1431 0.4121 0.2469 0.2246

Standard errors in parentheses

% n<0.01, ** p<0.05, * p<0.1

Source: own estimations based on the BEEPS data.
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In column (5) we report estimation results basedhenlargest number
of observations obtained from the pooled regressimrering the period
2005-2013 and controlling for individual time effedoy including time
dummies for specific years. These results showttteaproductivity varia-
ble is statistically significant already at thedr gent level. This result con-
firms the major prediction of the theory regardihg positive link between
firm productivity and exporting. All control varitds are statistically sig-
nificant, at least the 5 per cent of statisticghfficance, with the exception
of the firm age variable.

The sensitivity tests of based on the alternatieasuare of productivity
are reported in Table 3 in the Appendix. These tamdil results confirm
the existence of the positive link between proditytiand exporting only
for the most recent year of our sample.

Conclusions

In this paper we investigated the determinantsxpbg activity of firms in
Ukraine. The study was based on firm level datattierperiod starting in
2002 and ending in 2013. Our empirical results iokth for particular
years revealed significant degree of heterogeragitgng them. In particu-
lar, the estimation results indicate that the pbillig of exporting increases
with the higher level of firm productivity, havingpntrolled for other ex-
planatory variables which is in line with the mairediction of the theory.
However, this relationship is more pronounced irren@cent years of our
sample. This means the Ukrainian firms are becomnoge similar to the
firms operating in Central and Eastern Europeamtms that joined the
European Union. Moreover, the probability of expaytwas positively
related to the number of other firm-level chardsters such as the firm
size, foreign ownership, the use of foreign tecbgyp] innovation and im-
ported materials.

These results allow us to formulate a nhumber ofcpalecommenda-
tions for the development of the export promotitategy for the Ukraini-
an authorities. In particular, the export competitiess of Ukrainian firms
can be improved by further liberalization and intdionalization of the
Ukrainian economy within the framework of the EUsAsiation Agree-
ment. This can be achieved by attracting more dorelirect investment,
promoting more intensive use of foreign technolagy imported materi-
als. Foreign direct investment may not only dingetffect export perfor-
mance of firms with the participation of foreignpdal but can also gener-
ate the whole range of positive spillovers onto dstically-owned firms.
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Appendix

Table 3. Estimation Results for Ukraine (separate yearsmuaded, logarithm, ¥
type of productivity)

2008-2013
VARIABLES 2008 2013 pooled
productivity .0782875 .1058661 .0922169
(1.49) (2.25*) (2.56%)
firm_size 5196913 4190063 14491626
(7.05%*) (6.22**) (9.06***)
age .0918765 .1535283 1228141
(0.72) (1.08) (1.29)
foreign_tech 5927411 .5463049 5721563
(2.72%*) (2.61%*) (3.82%+*)
innovation 4415263 .8433279 571874
(1.84%) (3.09**) (3.18*+*)
foreign 4637448 4536422 .5598686
(1.56) (1.44) (2.58%)
imported materials .016788 .0238208 .0212988
(2.74%) (4.24%*) (5.08***)
111315
South (0.51)
4909383
North (2.49*)
.0337709
East (0.17)
.0120383
West (0.06)
2005 -.2484382
(-1.78%)




Determinants of Export Performance of Ukrainianrhg 103

Table 3 continued

VARIABLES 2008 2013 2055&2&13
Constant -3.763467 -3.525463 -3.546842
(-5.28%%) (-5.69%%) (-7.33%%)
Number of Observations 278 468 746
Log likelihood -105.85922 -190.76226 -293.42599
Pseudo R2 0.3815 0.2418 0.3103

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

Source: own estimations based on the BEEPS data.



