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Abstract

The mo del b y Melitz (2003) predicts that if �rms di�er in their pro ductivit y (TFP)

and there exists a �xed costs of en try to exp ort mark ets, �rms b egin exp orting if

pro ductivit y exceeds a certain threshold v alue. Pro ductivit y is th us a crucial factor

b ehind �rms' exp ort mark et participatio n . T o v erify this, I estimate a simple probit

mo del of the �rms decision to exp ort, based on the P olish man ufacturing �rm-lev el

data. Estimation of pro ductivit y of individual �rms is troublesome as the standard OLS

metho d pro duces biased estimates due to the endogeneit y of factor c hoice. I use a m ulti-

stage semi-parametri c approac h, as prop osed b y Olley and P ak es (1996) con trolling for

endogeneit y and the bias caused b y �rms exiting and en tering the sample during the

p erio d under consideration. Besides determining the signi�cance of the TFP co e�cien t

in the probit regression, I examine the paths of pro ductivit y of �rms en tering the exp ort

mark et and mak e an attempt to iden tify the p oten tial learning-b y-exp or t i n g e�ects.
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In tro duction

Empiri cal literature on in ternational trade seems to graduall y drift a w a y from the concept of

symmetric �rms within an industry . Analysis of �rm lev el data indicates, that there exists

not only a great deal of heterogeneit y among �rm, but there are also signi�can t di�erences

in �rm b eha vior. One of the topics that has recen tly attracted a lot of atten tion of b oth

the empirical and theoretical literature is the fact that only a fraction of �rms in an y giv en

industry decides to exp orts while the rest is only supplying to domestic mark et.

Theoretical literature pro vides the foll o wi ng explanation of this phenomenon. Initiati o n

of exp orts requires b earing some �xed and sunk costs of en try and the �rm has to generate a

su�cien t lev el of pro�ts to mak e sure that it can a�ord en try in to exp ort mark et. Th us, more

e�ectiv e �rms exp ort while less e�ectiv e �rms are b elo w the required e�ciency threshold and

decide to sta y a w a y from the foreign mark et. Besides the ab o v e mec hanism, there is another

in tuiti v e c hannel of in teraction b et w een exp orts and pro ductivit y . Firm s engaging in con tacts

with other mark ets can b ene�t from exp erience of foreign �rms and use these kno wledge in

domestic mark ets. Moreo v er, �rms comp eting in the foreign mark et ma y try harder in terms

of qualit y of their pro ducts whic h in turn also a�ects home consumers.

This article is an attempt to explain the determinan ts of exp ort decision of P olish �rms

in the p erio d 1997-2004 . The factors that has b een tak en in to consideration are �rm pro-

ductivit y and �rm size and other �rm c haracteristics. The regression analysis includes also

suc h sectoral factors as exp ort p enetration, industry concen tration and the existence of tec h-

nical barriers to trade. An attempt has b een made to v erify the causalit y direction b et w een

pro ductivit y and exp orting.

The article has a foll o wi ng structure. In the �rst section I review the relev an t empirical

and theoretical literature related to �rm heterogeneit y and in ternational trade. Second

section presen ts the theoretical bac kground b ehind the estimati o n equation. A detailed

description of included v ariables and data used is con tained in section three. Section four

foll o ws with the estimati o n results together with sensitivit y analysis and Granger causalit y
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tests.

1 Litera t ur e review

T raditional trade theory is based on an assumption of constan t returns to scale and p erfect

comp etitio n. Thanks to these assumptions, all conclusions are form ula t ed on the industry

lev el and individual �rm b eha vior is regarded as almo st not imp ortan t as it do es not ha v e an y

impact on the industry situation. This theory cannot explain man y issues that c haracterize

mo dern in ternational trade, suc h as in tra-i ndustry trade. The direction and v olume of trade

is determined either b y comparativ e adv an tage (the Ricardian framew ork) or b y relativ e

endo wmen t of factors of pro duction (Hec ksc h e r-Ohlin mo del).

The so called new trade theory asso ciated usually with suc h names as Krugman or Help-

man seems to partial l y solv e the problems. In the Krugman (1980) mo del, monop oli sti cal l y

comp etitiv e �rms exp ort their pro ducts thanks to consumers c haracterized b y a lo v e-for-

v ariet y utili t y function (getting a higher utili t y lev el thanks to extra v arieties imp orted). The

Krugman and Helpman (1985) mo del extends the analysis b y elemen ts of the Hec ksc h e r-Ohlin

mo del, allo wi ng for the impact of relativ e factor endo wmen ts on the direction and v olume

of trade. These mo dels, while clearly b eing probably the most imp ortan t con tributions to

the in ternational trade literature in the second half of the XX cen tury , are based on the

represen tativ e �rm assumption - all �rms in an industry are iden tical and mak e iden tical

decisions. If one of them decides to exp ort, all others foll o w.

Insp ection of P olish man ufacturing �rm-l ev el data in the p erio d of 1997-200 4 (T able 1)

sho ws that not all �rms exp ort. Dep ending on the criterion used to classify �rms as exp orters,

the p ercen tage of �rms that exp ort is b et w een 61 and 76 p ercen t in 2004. Moreo v er, the

fraction of exp orting �rms is visibly c hanging in time - in the 1997-199 9 p erio d, the fraction

of exp orting �rms w as visibly lo w er than in 2004. It is w orth noting that the sample of �rms

used to prepare table 1 con tains only data on large �rms that emplo y o v er 50 p eople. Simi l a r
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T able 1: Share of exp orters in total n um b er of �rms

Share of exp orters

y ear X > 0

X
Sales

> 0:01 X
Sales

> 0:025
1997 71,44% 58,31% 51,80%

1998 70,36% 58,13% 51,95%

1999 69,78% 56,54% 50,10%

2000 71,00% 58,53% 52,37%

2001 72,54% 60,10% 54,04%

2002 70,70% 60,31% 53,82%

2003 72,01% 62,68% 57,56%

2004 76,07% 67,04% 61,30%

First column sho ws p ercen tage of all �rms that had p ositiv e exp orts,

columns t w o and three, p ercen tage of �rms where exp orts to rev en ue ratios

w ere higher than the giv en threshold.

calculati o ns for the United States (Bernard, Eaton, Jensen and K ortum 2003) rev eals sligh tl y

di�eren t distributio n of �rms. In 1992, only 21 p ercen t of American en treprises exp orted

their pro duct and t w o thirds of them exp orted less than 10 p ercen t of the v alue of total sales.

Empiri cal researc h in other coun tries also questions the represen tativ e �rm assumption.

The theoretical literature mo deli ng heterogeneit y of �rm b eha vior is probably the fastest

gro wing branc h of in ternational trade researc h curren tly . The most imp ortan t con tributions

so far are without doubt the w orks b y Melitz ((2003), with further extensions) or Bernard

et al. (2003). The Melitz mo del is in its structure sligh tl y simi l a r to the Krugman (1980)

mo del. The demand side is almo st iden tical (consumers are c haracterized b y a CES utili t y

function). The supply side assumes, that ev ery �rm's pro ductivit y is rev ealed to her (dra wn

from an exogenous probabili t y distributio n) b efore the en try , exit or exp ort decisions are

made. En try in to exp ort mark et in v olv es �xed costs. Firm en ters exp ort mark ets if the

presen t v alue of doing so is exceed ing the v alue of restricting supplies to the home mark et.

Melitz sho ws that �rm will en ter the exp ort mark et when its pro ductivit y exceed s a certain

threshold v alue.

There are some imp orta n t impl i cati o ns of the Melitz mo del. First, �rms, whose pro-
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ductivit y are ab o v e the threshold, exp ort, the other �rms supply to the domestic mark et

or exit the industry . Second, trade lib eral i zati o n induces some �rms that did not exp ort

b efore to start exp orting. A t the same time, with an increase of the factor prices and a

shift of resources to w ards exp orting �rms, the least exp orting �rms drop out of the mark et

(the pro ductivit y threshold for the �rm presence in the domestic mark et shifts up w ards). It

means that trade lib eral i zati o n causes an increase of a v erage pro ductivit y .

Bernard, Eaton, Jensen and K ortum (2003) build a mo del based on �rm heterogeneit y ,

that assumes that �rms comp ete in a Bertrand fashion. The mo del assumes that in ter-

national di�erences in costs are stemming from di�erences in factor prices. Simi l a r l y as in

Melitz, �rms are heterogeneous in terms of their margi nal cost - only some of them self-selects

to the exp ort mark et. The mo del sho ws that exp orting �rms generate higher pro�ts, are more

pro ductiv e and are larger than non-exp orters. The empirical v eri�cation of the mo del seems

to indicate go o d p erformance in the mo del in explaining the trends in American �rm-lev el

data.
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Figure 1: pro ductivit y of exp orters and non-exp orters

The literature cited ab o v e p ostulates the existence of a self-selection mec hanism of �rms

in to exp ort mark et. The high-pro ductivi t y/l o w-cost �rms decide to start exp orting, while

the less e�ectiv e �rm supply only to domestic mark et. Do es the realit y con�rm that? Figure
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1 sho ws the distributio n of total factor pro ductivit y (TFP) for P olish �rms in 2003

1

. W e can

see that the distributio n of pro ductivit y of exp orters is clearly shifted to the righ t relativ ely

to non-exp orters. Bernard, Eaton, Jensen oraz K ortum (2003) rep ort 33 p ercen t adv an tage

of exp orters o v er non-exp orters in terms of lab or pro ductivit y . The relativ ely lo w er di�erence

b et w een exp orters and non-exp orters in the case of P olish �rms migh t stem out from the

fact that the P olish data con tains only large �rms, and the exp ort status is correlated b oth

with pro ductivit y and size of �rms as will b e sho wn later.

Di�erences in e�ciency of �rms with connection to exp ort decision w ere analysed in

detail b y Bernard and Jensen (1997) using a panel of 50-60 thousand �rms. Pro ductivit y

(measured b y TFP , v alue added p er w ork er etc.) w as regressed on �rm lev el and sectoral

con trol v ariables and the exp orting status. In all cases, the result suggest an adv an tage of

exp orting �rms of 12 to 24 p ercen t relativ e to non-exp orters. Moreo v er, exp orting �rms w ere

50-60 p ercen t larger than others.

Another branc h of literature is trying to explain the causal relationship b et w een the

pro ductivit y lev el and exp orts. There exists a common b elief that exp ort participati o n can

p ositiv ely in�uence pro ductivit y - the so-called le arning-by-exp o rting e�ect. A t the same time

the theoretical literature p ostulates the self-selection mec hanism describ ed earlier. Clerides,

Lac k and T yb out (1998) estimate the �rm exp ort participati o n equation together with a cost

function, where, b esides a set of con trol v ariables, past exp ort participated is included (the

study is one for Moro cco, Mexico and Colum bia ) . While the results clearly indicate the self-

selection mec hanism (from pro ductivit y to exp orting), learning- b y-exp orting is presen t only

in selected sectors. Both Bernard and Jensen (1999) and A w, Chen and Rob erts (1997) arriv e

at simi l a r conclusions. In the case of the former, a study based on American �rms data, past

exp ort status is signi�can t for surviv al rates but do es not ha v e an y impact on traditi o nal

pro ductivit y measures. The latter study , based on T aiw anese data, learning- b y-exp orti ng

e�ects seem to b e signi�can t only for selected sectors. Arnold and Hussinger (2005) estimate

1

The metho d of calculation of TFP is describ ed in detail in later
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the impact of past exp ort status on pro ductivit y using German data - pro ductivit y Granger

causes exp ort but the opp osite causalit y is nonexisten t.

P a v cnik (2002) mak es an attempt to explain the link b et w een trade lib eral i sati o n and

pro ductivit y , using Chilean data. The results sho w that b oth in sectors where exp ort p en-

etration is high and in exp ort orien ted sectors trade lib eral i zati o n causes an increase in

pro ductivit y . A t the same time, P a v cnik sho ws that �rms of highest pro ductivit y increase

their mark et shares after trade lib eral i zati o n. This indicates a reallo cati o n of resources from

less e�ectiv e to more e�ectiv e �rms. Bernard, Jensen and Sc hott (2003) p erform a simi l a r

study for the United States and sho w that the increase in pro ductivit y is stronger in sectors,

where trade costs decreased faster.

2 Theory and metho dology

An empirical mo del of determinan ts of exp ort decision of a �rm is directly motiv ated b y

existing theoretical literature on heterogeneous �rms, esp ecially the Melitz mo del (2003).

As w as indicated earlier, a �rm en ters the foreign mark et when rev en ues from doing so

exceed the �xed cost of en try . Simi l a r l y as in Arnold and Hussinger (2005) this condition

can b e form ula t ed as foll o ws:

Exp ort if: Re
i;t � Ce

i;t (Z e
i;t ) > 0; (1)

where R is rev en ue, C - pro duction and sales cost Z it - cost determining v ariables. Sub-

script e indicates v ariables related to the exp ort mark et. When there are �xed (sunk) cost

to exp ort, the problem b ecomes dynamic and can b e summari zed b y the foll o wi ng Bellm a n

equation:

Vt = max X t 2f 0;1g

�
Re

t � Ce
t (Z e

t ) � S(1 � X t � 1) + �E (Vt � 1)
�

; (2)
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where X t is an exp ort participati o n dumm y v ariable (subscripts i w ere suppress e d ) for p erio d

t , Ct is pro duction cost t , not including the cost of en try to exp ort mark et S. � is a discoun t

factor. Equation (2) sa ys that �rms mak e the exp ort decision maximi si ng curren t and future

pro�ts from the presence in the exp ort mark et.

Exp ort decision is made in the foll o wi ng w a y . This form ula t i o n is tak en from Arnold and

Hussinger (2005) (see also Rob erts and T yb out 1997):

X t =

8
>><

>>:

1 if Re
t � Ce

t (Z e
t ) + � [E t (Vt+1 jX t = 1) � E t (Vt+1 jX t = 0)] > S (1 � X t � 1)X t

0 otherwise

(3)

The �rm will en ter the exp ort mark et if the pro�ts from exp ort in time t including

the future exp ecte d v alue of participati ng in the exp ort mark et are p ositiv e. E t stands for

exp ecte d v alue at time t .

V ector Z it con tains the v ariables determining the cost of a �rms. These migh t b e either

sector sp eci�c, time sp eci�c or �rm-sp eci�c. Costs can b e largely determined b y �rm-lev el

pro ductivit y (TFP). This v ariable is unobserv able for the researc her, ho w ev er it is observ able

b y the �rm.

Lets assume the standard Cobb-Douglas pro duction function:

Yt = A i;t K �
i;t L �

i;t (4)

in logs and after adding the error terms:

yi;t = ai;t + �k i;t + �l i;t + ui;t (5)

V ariabl e ai;t can b e in terpreted as TFP , ui;t are errors not related to TFP .

It seems at �rst that b y estimati ng (5) using standard OLS, w e can obtain TFP as

residuals from regression. Assuming that TFP is constan t through time, w e could also
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estimate this measure using �xed e�ects panel regressions (suc h calculati o ns for Cen tral and

Eastern Europ e w ere p erformed b y: Estrin et al. 2002).

A ccording to Olley and P ak es (1996) and later Levinsohn and P etrin (2003), estimati ng

�rm lev el pro ductivit y using OLS on a pro duction function leads to an endogeneit y of factor

c hoice problem. Omitti ng unobserv able TFP in the estimati o n equation leads to omitted

v ariable bias - TFP is correlated with factor c hoice. P a v cnik (2002) claim s that using �xed

e�ects partial l y solv es the problem but leads to an estimator of TFP that is constan t in time.

Another partial solution is in teracting �rm-sp eci�c dumm y v ariables and a p olynomi a l of t

to accoun t for TFP trends.

Olley and P ak es (1996) form ula t e a mo del, whic h allo ws for consisten t estimators of

parameters of the pro duction function and th us a consisten t estimator of TFP . It assumes

that the accum ulatio n of capital is giv en b y the foll o wi ng equation:

K t+1 = (1 � d)K t + I t ; (6)

where d is capital depreciation. It means that in v estmen t at time t do es not in�uence

capital in the same p erio d. Olley and P ak es assume that pro ductivit y observ ed b y �rms at

has an impact on in v estmen t in the same p erio d: the higher the pro ductivit y , the higher the

in v estmen t. Ho w ev er, the functional form of the relationshi p is unkno wn:

i t = i (at ; kt ); (7)

its in v erse is of the form:

at = h(i t ; kt ): (8)

W e can then write (5) in the foll o wi ng w a y (Arnold, 2005):

yt = h(i t ; kt ) + �k t + �l t + ut (9)
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or:

yt = �l t + � (i t ; kt ) + ut (10)

The ab o v e equation can b e estimated b y nonparametric metho ds or b y a p olynomia l

appro ximati o n of the unkno wn function � = �k t + h(i t ; kt ) . This giv es a consisten t estimator

of � .

Firm mak es its in v estmen t decision based on pro ductivit y in time t and future prof-

itabil i t y . Giv en that capital at time t1 is a function of in v estmen t in p erio d t , capital and

pro ductivit y are correlated. Exp ectations concerning pro ductivit y in the next p erio d are a

function of pro ductivit y in p erio d t : E(at+1 jat ; kt ) = at+1 �  t+1 (where  is an error). W e

can then write (P a v cnik, 2002):

E(at jat � 1; kt � 1) = g(at � 1) = g(h(i t � 1; kt � 1)) = g(� (i t � 1; kt � 1) � �k t � 1); (11)

where g is an unkno wn function of � and kt � 1 Substituting the ab o v e at t in to(5) instead of

at and reform ulati ng w e get:

yt � �k t � 1 = �k t + E(at jat � 1; kt � 1) +  t + ut (12)

= �k t + g(� (i t � 1; kt � 1) � �k t � 1) +  t + ut

The ab o v e equation can b e estimated b y non-li near metho d of g through a p olynomia l

expansion of a function of h and kt � 1 . Obtained � k together with � l can b e then used to

calculate TFP .

2.1 Data and estimation details

I estimate a probit mo del of �rms' exp ort decision. Calculati o ns w ere p erformed on P olish

�rm-l ev el data in man ufacturing industry , collected b y P olish Cen tral Statistical O�ce (GUS)
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using F-01/F- 0 2 forms during 1996-200 4 . Separate estimati o ns w ere p erformed for di�eren t

thresholds of the share of exp orts in total �rm rev en ue, to elim i nat e �rms that exp ort only

a tin y share of their sales. Three di�eren t exp ort decision dumm y v ariables w ere created:

for �rms whose exp orts w ere greater than zero and for �rms whose exp orts exceed 1 and 2.5

p ercen t of rev en ue.

The explanatory v ariables in the mo del are the foll o wi ng :

� pro ductivit y (TFP[t-1]) - this v ariable is estimated using the Olley and P ak es metho d.

All data on capital, in v estmen t, emplo ymen t and v alue added are tak en from GUS

data. The pro xy for capital is the v alue of �xed assets. T o accoun t for industry

tec hnology heterogeneit y , TFP estimati o ns w ere p erformed separately for eac h of the 2-

digit NA CE sectors (greater disaggregati o n w as not p ossible due to insu�cien t n um b er

of observ ations in some sectors. The correction for �rms en try and exit w as p erformed

using a probit surviv al equation. Equation (12) tak es the form:

yt � �k t � 1 = �k t + g(� (i t � 1; kt � 1) � �k t � 1; Pt ) +  t + ut ; (13)

, where Pt = p(i t � 1; kt � 1) the probabili t y of surviv al un til time t is a function of past

in v estmen t and capital (see P a v cnik 2002). This equation is estimated using NLS and

a third degree p olynomi a l expansion of the unkno wn function g.

� exp orter[t-1] - lagged exp ort status. This v ariable measures the imp ortance of the �xed

en try cost of exp ort participati o n. If the obtained estimator is p ositiv e and signi�can t,

the presence of a �rm in a exp ort mark et is stable. Otherwise, the costs of en try are

signi�can t or do es not ha v e to b e incurred in subseq u e n t en tries if the initi a l en try w as

made (see Rob erts and T yb out 1997).

� �rm size - this is measured b y the log of emplo ymen t. Larger �rms exploit economies

of scale to a larger extend and can b e more e�ectiv e. Moreo v er, giv en the size of o v erall

costs of the large �rms, the en try cost can b e relativ ely less imp ortan t.
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� foreign o wnership - a dumm y v ariable indicati ng ma jori t y of foreign o wnership of a �rm.

F oreign �rms tend to function as subsidiaries of m ulti na t i o nal s and their participati o n

in exp ort mark ets re�ects the nature of their activit y as part of the m ulti na t i o nal

structure.

� state o wned - a dumm y v ariable indicati ng ma jori t y of state o wnership of a �rm. On

one hand, SOE are usually regarded as less economicall y e�ectiv e, b ecause they tend to

ha v e goals other than pure pro�t maximi zati o n. A ccording to the theory ab o v e, these

en terprises should on a v erage less frequen tly participate in in ternational trade. On the

other hand, in the case of transforming economies, suc h as P oland, SOE ha v e b een

presen t in the mark et longer that priv ate �rms and the costs of exp ort participati o n

ma y ha v e b een incurred relativ ely earlier and do not pla y a signi�can t role (and the

costs ma y ha v e b een also easier to b ear due to the old system's �soft budget constrain t�.

� large - a dumm y v ariable corresp onding to en terprises emplo ying more than 500 em-

plo y ees.

The foll o wi ng sectoral v ariables w ere also included.

� industry concen tration - Her�ndahl index calculated using �rm-lev el rev en ues data in

eac h 3-digi t NA CE industry . Firm s op erating in highly concen trated sectors tend to

generate higher pro�ts and it migh t b e easier to them to b ear the costs of exp ort

participati o n. Moreo v er, ha ving large mark et shares in the domestic mark et ma y allo w

them to cross-subsidize their sales in the foreign mark et to secure b etter p osition there.

On the other hand, in tensiv e comp etitio n and lo w concen tration ma y push �rms to seek

new opp ortunities abroad.

� imp ort p enetration - a ratio of imp orts to total sales in the domestic mark et, calculated

using OECD (ITCS database) in ternational trade data for 1996-2004 and sales data

from F-01 forms. An increase in imp ort p enetration leads to shrinking pro�ts and

pushes out �rms in to the foreign mark et or induces them to exit the domestic mark et.
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� tec hnical barriers to trade (TBT) - a dumm y v ariable. Since all traditi o nal trade p olicy

instrumen ts in nonagricultural trade w ere largely remo v ed in the pro cess of in tegratio n

with the EU, what is left are instituti o nal barriers to trade. EU Single Mark et Program

is targeting tec hnical barriers to trade as most imp orta n t source of remaini ng costs of

trade. Presenc e of the EU p olicy in a particular sector indicates imp ortance of TBT's.

Data on the EU p olicy co v erage in the NA CE 3-digi t classi�cation is tak en from EC

(1998).

Unobserv ed time and sectoral e�ects are mo deled through relev an t dumm y v ariables.

3 Results

3.1 Estimation results

T able 2 sho ws the results of pro�t estimati o ns. These results ha v e b een obtained for �rms

where exp orts exceed 1 p ercen t of rev en ues . Estimati o ns w ere made for all en terprises,

priv ate companies and only domestic companies. Results are more or less in line for all three

groups.

P ast exp ort status is signi�can t for all groups of �rms under consideration. This indicates

the existence of a mec hanism describ ed b y Rob erts and T yb out (1997). After en try to an

exp ort mark et, �rms presence is stable due to high en try and re-en try costs.

T able 3 sho ws the calculated margi nal e�ects for a v erage v alues of v ariables. F or discrete

v ariables, the table sho ws e�ects of c hange from 0 to 1. The results suggest that the prob-

abili t y of exp ort in p erio d t go es up b y 77 p ercen t if a �rm w as exp orting at t � 1. P ast

exp ort status is th us a dominan t factor driving the curren t exp ort status.

TFP is signi�can t at 1 p ercen t lev el in all cases under consideration. This indicates that

the self-selection to exp ort mark et is presen t, whic h is in line with theoretical literature.

This e�ect is stronger in the group of domestic en terprises than in the o v erall sample, whic h

probably stems from the w eak er sensitivit y of exp ort status of foreign �rms due to the nature
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T able 2: Probit estimati o n results

V ariable all �rms priv ate domestic

Exp orter (t-1) 2.453 2.443 2.442

(107.45 )* * * (99.39)** * (101.33 )* * *

TFP (t-1) 1.021 1.067 1.242

(3.91)*** (3.81)*** (4.30)***

Size 0.108 0.097 0.113

(log[emplo ymen t]) (4.23)*** (3.53)*** (4.11)***

State o wned 0.087 0.077

(2.52)** (2.25)**

Large 0.079 0.100 0.046

(1.58) (1.80)* (0.85)

F oreign 0.478 0.486

(13.68)** * (13.81)** *

Concen tration 0.057 0.036 0.093

(2.22)** (1.27) (3.26)***

Imp ort p enetration 0.184 0.188 0.133

(2.31)** (2.18)** (1.59)

TBT -0.218 -0.264 -0.154

(4.02)*** (4.44)*** (2.67)***

Constan t -2.465 -3.044 -2.931

(11.13)** * (7.35)*** (12.28)** *

N of observ atio ns 28365 24626 23449

Dummies:

Y ears YES YES YES

Sectors YES YES YES

Estimation results, z statistics in paren theses

* signi�can t at 10%; ** 5%; *** 1% lev el
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T able 3: Marginal e�ects

V ariabl e Marginal e�ect X v alue

State o wned 0,030 c hange 0 - > 1

Large 0,027 c hange 0 - > 1

F oreign 0,154 c hange 0 - > 1

Exp orter (T-1) 0,768 0,603

TFP (T-1) 0,362 1,009

Size 0,038 5,200

Concen tration 0,020 0,507

Imp ort p enetration 0,065 0,286

TBT -0,068 c hange 0 - > 1

y ear 1998 -0,077 c hange 0 - > 1

y ear 1999 -0,093 c hange 0 - > 1

y ear 2000 -0,034 c hange 0 - > 1

y ear 2001 -0,028 c hange 0 - > 1

y ear 2002 -0,048 c hange 0 - > 1

y ear 2003 0,000 c hange 0 - > 1

y ear 2004 0,071 c hange 0 - > 1

of their activit y (dep enden t on exp orts and imp orts within the m ulti nat i o na l structure). An

increase of TFP b y 10 p ercen t relativ e to a v erage causes the probabili t y of exp ort to rise b y

4 p ercen t.

Size is signi�can t in explaining exp ort status of �rms. An increase in the n um b er of

emplo y ees from the a v erage of 181 to 281 increases the probabili t y of exp ort b y 2 p ercen t.

V ariabl e �large� has no signi�can t impact on the exp ort decision.

Both v ariables �state o wned� and �foreign� are imp ortan t in explaining the curren t exp ort

status. As I men tioned b efore, state o wned en terprises can ha v e b etter p osition in foreign

mark ets due to their relativ ely longer history than priv ate domestic companies. This ma y

also b e a side e�ect of 1970s era of Gierek's industrial i zati o n where public companies w ere

expanding rapidly enjo ying soft budget constrain ts and foreign loans abundan t at this time.

F oreign companies are in v olv ed in in ternational exc hange almo st b y de�nition. Marginal

e�ect of state o wnership is 3 p ercen t and b y this factor the SOEs ha v e a higher than a v erage

probabili t y of exp ort. A t the same time, the foreign �rms exp ort with probabili t y greater

b y 15 p ercen tage p oin ts than their domestic comp etitio r s.
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Mark et concen tration is signi�can t in explaining exp ort status for all groups of compa-

nies. The larger the concen tration, the higher is the probabili t y of exp orting. Ho w ev er, the

margi nal e�ect is rather lo w - a c hange of the Her�ndahl index b y 0,1 mak es the exp ort

decision only 0,2 p ercen t more lik ely . It is p ossible that the size of the co e�cien t is a result

of existence of t w o comp eting e�ects - pro-exp ort e�ect of monop oli sati o n and the pro-exp ort

e�ect of comp etitio n. Imp ort p enetration is signi�can t, ho w ev er, as in the case of mark et

concen tration, its e�ect on the probabili t y of exp ort is not v ery sp ectacular - an increase in

p enetration b y 0,1 causes the probabili t y of exp ort to raise b y 0,65 p ercen tage p oin ts.

It seems that tec hnical barriers to trade are imp orta n t in explaining the exp ort decision

of �rms. Presenc e of an y of the EU approac hes to tec hnical barriers to trade (m utual recog-

nition, harmonizati o n or new approac h - essen tial requiremen ts) decreases the probabili t y

of exp orting b y 7 p ercen t. This v alue seems rather large compared to explanatory p o w er

of other v ariables. Ho w ev er, it seems (or at least w e could hop e for it) that it is not the

EU p olicy that is actually causing barriers to trade but in sectors where these measures are

presen t, the o v erall lev el of TBT is high. The exp ecte d v alue of the co e�cien t is ev en lo w er

(higher in absolute v alue) if these measures w ere not in place.

Marginal e�ects calculated for subseq u e n t y ears sho ws a gradual increase of the share

of exp orters in the total n um b er of �rms. The probabili t y of exp orting b et w een 1999 and

2003 increases b y 8 p ercen t. V ery imp orta n t increase of the n um b er of exp orters o ccurred

b et w een 2003 and 2004. The probabili t y increases b y another 7 p ercen t in this time. This

can b e caused b oth b y the gradual damp ening of recession in 2004 and the P olish accession

to the EU that, in a �step� fashion� facili t a t es en try to EU mark ets.

3.2 Pro ductivi t y and decision to exp ort - sensitivit y analysis

Subsequ e n tly , I analyze the sensitivit y of estimates to the c hoice of exp ort threshold and

pro ductivit y measure. T able 4 sho ws the estimati o n results with di�eren t exp ort to total

rev en ue ratio thresholds (0 p ercen t, 1 p ercen t and 2.5 p ercen t) and with alternativ e notions
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T able 4: Sensitivit y analysis

TFP w/selection TFP w/selection TFP w/selection Lab or pro ductivit y TFP w/o selection TFP w/o selection

Exp ort threshold 1 p ercen t 0 p ercen t 2,5 p ercen t 1 p ercen t 1 p ercen t 1 p ercen t

Exp orter (t-1) 2.453 2.107 2.530 2.451 2.452 2.454

(107.45)* * * (91.24)** * (110.96)* * * (107.31)* * * (108.00)* * * (108.08)* * *

TFP (t-1) 1.021 2.132 0.667 0.077 1.002 0.066

(3.91)*** (8.21)*** (2.59)*** (4.71)*** (3.89)*** (3.35)***

Size 0.108 0.130 0.117 0.173 0.178 0.118

(log[emplo ymen t]) (4.23)*** (5.21)*** (4.70)*** (8.97)*** (9.30)*** (4.64)***

State o wned 0.087 0.123 0.051 0.085 0.089 0.089

(2.52)** (3.65)*** (1.48) (2.47)** (2.59)*** (2.60)***

large 0.079 0.123 0.057 0.076 0.081 0.083

(1.58) (2.13)** (1.17) (1.52) (1.64) (1.67)*

foreign 0.478 0.567 0.477 0.460 0.467 0.476

(13.68)** * (14.93)** * (14.19)** * (13.08)** * (13.51)** * (13.71)** *

concen tration 0.057 0.120 0.035 0.050 0.055 0.052

(2.22)** (4.08)*** (1.47) (1.96)* (2.14)** (2.04)**

imp ort p enetration 0.184 0.159 0.174 0.214 0.186 0.186

(2.31)** (1.98)** (2.29)** (2.67)*** (2.34)** (2.34)**

TBT -0.218 -0.281 -0.177 -0.220 -0.201 -0.204

(4.02)*** (4.98)*** (3.40)*** (4.04)*** (3.68)*** (3.72)***

Constan t -2.465 -3.545 -2.901 -2.119 -2.402 -1.820

(11.13)** * (16.20)** * (9.35)*** (11.75)** * (9.73)*** (10.98)** *

N of observ ation 28365 28365 28365 28365 28640 28640

Dumm y v ariables:

Y ears YES YES YES YES YES YES

Sectors YES YES YES YES YES YES

Estimation results, z statistics in paren theses.

* Signi�can t at 10%; ** 5%; *** 1%

of pro ductivit y: lab or pro ductivit y (ratio of emplo ymen t to v alue added), TFP without cor-

rection for �rms' en try and exit, and absolute TFP (all previous calculati o ns w ere p erformed

using TFP relativ e to a v erage in a giv en time p erio d and sector).

Results indicate some exten t of sensitivit y of the TFP v ariable co e�cien t estimates to

the c hoice of exp ort threshold. When w e treats all �rms had p ositiv e rev en ues from exp orts

as exp orters, the estimated co e�cien t is almo st t wice as large as the one in the case of a 1

p ercen t threshold and as three times as large as in the case of the 2,5 p ercen t threshold. That

indicates higher lev el of pro ductivit y among exp orter �rms than non-exp orters, irresp ectiv e

of the threshold. In all three cases estimated co e�cien t is signi�can t and p ositiv e.

The signi�cance of �state o wned� and �large� v ariables c hanges with di�eren t exp ort

thresholds. State o wned en terprises are, on a v erage, c haracterized b y a lo w er share of exp orts

in total rev en ues than priv ate �rms. On the other hand, large en terprises ha v e higher share

of exp orts in total rev en ues than remaini ng en terprises.

Use of lab or pro ductivit y instead of TFP as explanatory v ariable do es not alter the

main conclusion so far. The estimate is signi�can t and p ositiv e. Ob viously , the size of the

estimator is di�eren t than in the case of �relati v e TFP� due to di�eren t construction and

v ariatio n of this v ariable. Simi l a r conclusion ma y b e dra wn for the �absolute TFP� - it is
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T able 5: Learning b y exp orting

Explained v ariable Exp orter

Exp ort threshold 0 p ercen t 1 p ercen t

H0: B[TFP(t-1)] = B[TFP(t-2)] = 0 4.98*** 5.51***

Explained v ariable TFP

Exp ort threshold 0 p ercen t 1 p ercen t

H0: Exp orter(t-1) = Exp orter(t-2) = 0 1.40 0.21

F test statistics, ***reject H0 at 1 p ercen t lev el

The table sho ws test statistics for join t signi�cance of lagged �exp orter�

and �TFP� v ariables in explaining their curren t v alues.

signi�can t and p ositiv e but cannot b e compared to relativ e TFP . W e ha v e to b ear in mind

that the v ariatio n of �absolute TFP� is di�eren t dep ending on a sector (there w as a separate

pro duction function estimated for eac h sector) and the conclusions dra wn ma y stem from the

cross-sectoral v ariatio n and not necess arily from �rm heterogeneit y . Using of the en try and

exit correction in the relativ e TFP estimati o n do es not lead to large c hanges in estimates.

The ab o v e results lead to a question: is �rm b eha vior only a self-selection in to exp ort

mark et, based on their curren t pro ductivit y? Or ma yb e the mo del is incorrectly sp eci�ed

and the causalit y is di�eren t: exp orting leads to higher pro ductivit y .

Simi l a r l y as in (Arnold and Hussinger 2005), I seek for answ ers to that question using

the Granger causalit y concept. I use a simple V AR mo del, where the explained v ariable

is pro ductivit y (or exp ort status) and on the righ t hand-side w e ha v e the lagged v alues of

pro ductivit y and exp ort dumm y . The maxim um lag is 2 p erio ds, due to a rather small

n um b er of p erio ds in the sample. The mo del is estimated using �xed e�ects to elim i nat e the

risk of omitt ed v ariable bias.

T ests for signi�cance of lagged exp ort status in explaining the curren t v alues of TFP and

signi�cance of lagged TFP in explaining the curren t exp ort status w ere carried out. T able 5

sho ws test statistics for the n ull h yp othesis of no e�ect of these v ariables on the endogenous

v ariable. The results suggest that there exist a clear causal direction from TFP to exp ort

decision (w e reject H0 at 1 p ercen t lev el). A t the same time w e cannot reject the h yp othesis

of no learning b y exp orting ev en at 10 p ercen t lev el.
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Figure 2: Changes in pro ductivit y when en tering the exp ort mark et
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Figure sho ws the deviation of pro ductivit y of �rms en tering exp ort mark ets

(in p ercen t of standard deviation). This e�ect is purged of y ear and

sectoral e�ects.

Figure 3: Changes in exp ort after en try
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Figure sho ws the share of exp orts in total rev en ues after en try to the

exp ort mark et, purged of y ear and sectoral e�ects.
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Is there really only a self-selection mec hanism and �rms do not impro v e pro ductivit y

thanks to in teraction with new mark ets, restructuring forced b y foreign comp etitio n or b y

kno wledge spill o v ers abroad? I seek answ ers to that question b y examining the paths of

pro ductivit y of �rms en tering the exp ort mark et.

Figure 2 sho ws c hanges in pro ductivit y of �rms in the p erio d of four y ears pro ceeding

exp ort initi a t i o n and four subseq u e n t y ears. This calculati o ns w ere separately p erformed for

�rms who start exp orting only once and for �rms who start and stop exp orting. Exp ort

threshold w as c hosen at 0 p ercen t to elim i nat e �rms whose exp ort rev en ue oscill a t e around

a c hosen threshold

W e can see, that in the p erio ds foll o wi ng en try (in the case of single-en try �rms), the lo cal

maxim um of pro ductivit y (signi�can tly greater than the a v erage of non-exp orting �rms and

than in the p erio d t � 4) o ccurs at the time of en try . In the subseq u e n t p erio ds w e observ e a

short drop in pro ductivit y and in p erio d t + 4 w e see an increase in pro ductivit y that leads

to a lev el higher than in an y of the nine p erio ds under consideration. In the case of �rms

with m ulti pl e en tries, the p ost-en try drop in pro ductivit y is lo w er.

The path in the exp ort share of rev en ues (for �single-en try� �rms) is sho wn on �gure 3.

W e can see, that since the �rst y ear of exp orting, the share of exp orts increases from 5 up

to 11 p ercen t in four y ears after exp ort initi a t i o n. The a v erage (among all exp orting �rms)

exp ort rev en ue share is 26 p ercen t. Also, the pro ductivit y of �rms that are presen t in the

exp ort mark et during all p erio ds ha v e a signi�can tly higher pro ductivit y lev el than �rms

that start exp orting during the p erio d under study . It seems reasonable to think that the

learning b y exp orting e�ects are more of long run t yp e and start to app ear after exp orts gain

a signi�can t share of total rev en ues . It ma y b e the case that iden ti�cation of these e�ects

with a 8-y ear sample is not p ossible.
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Conclusio ns

This pap er uses the P olish �rm-lev el data to ev aluate the determinan ts of exp ort decisions.

The results obtained indicate an imp orta n t role of pro ductivit y in decision making. This

conclusion is irresp ectiv e of the notion of pro ductivit y used. What stems out from this

analysis is the existence of a self-selection in to exp ort mark ets - more pro ductiv e �rms

exp ort with greater pro ductivit y than less e�ectiv e �rms. A t the same time, the imp ortance

of lagged exp ort status in determining the curren t exp ort status indicates existence of high

�xed en try cost in to exp ort mark ets. It is also in line with the in tuiti o n - to start exp orting it

necess ary to establish con tacts in the destination coun try , establish a retail net w ork, supp ort

and service cen ters etc.

Estimati o n results also sho w a surprising fact that state o wned en terprises tend to exp ort

more frequen tly than priv ate �rms. This ma y result from their, on a v erage, longer history

and b etter exp erience. A t the same time, foreign �rms exp ort with greater probabili t y than

domestic �rms.

T ests that w ere carried out, seem to reject the h yp othesis of learning b y exp orting in fa v or

of the self selection mec hanism. Curren t pro ductivit y is not a�ected b y lagged exp ort status

in a Granger sense but curren t exp ort status is indeed a�ected b y pro ductivit y . A t the same

time, the paths of pro ductivit y of exp orting �rms rev eal a signi�can t increase of pro ductivit y

four y ears after en try in to exp ort mark ets. This ma y b e an indicati o n of existence of t w o

paths of causation: short term (from pro ductivit y to exp ort) and long term (from exp ort to

pro ductivit y). F ormal v eri�cation of this h yp othesis needs longer samples and is clearly a

�eld for future in v estigatio n.
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