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1. INTRODUCTION

This paper studies the relationship between firegorts and productivity and presents
comprehensive evidence of ‘learning-by-exportingfocuses on the temporal dimension of
firms’ exporting activities and the scope for leagheffects.

The analysis is based on the assumption that tegby-exporting are primarily to be
found among persistent exporters who repeatedigréxplarge fraction of their sales. These
are the firms that export on a global scale andeaposed to a variety of customers and
competitors, and are the type of firms most likély be able to identify best-practice
technologies and business processes. Strong lgafrim exports effects that influence a
firm’s productivity are unlikely to take place whemporting is a temporary activity and of
minor importance for the firm’'s sales. For exampllee average number of exporting
destinations among persistent exporters with ait|®@ percent of exports in total sales
amounts to about 30. The corresponding figure fasiptent exporters with low exporting
intensity and temporary exporters is 9 and 1, respy.

In the paper, we exploit a rich panel of about 6,@Mnual observations on Swedish
manufacturing firms over a period of eight yearsaNy nine out of ten firms are exporters,
and a large heterogeneity is shown among the gobuwgxporting firms regarding key firm
characteristics as well as exporting status. Bynesing a dynamic panel model with a GMM
system two-step estimator, we find robust resuiggyssting that there is a causality going
from exports to productivity for persistent expostavith high export-intensity, but not for
other types of exporters. No such relationshipoisntl for either temporary exporters or
persistent exporters with low export-intensity.

Bernard and Jensen (1999) is one of the few prev&udies that come close to this
paper. They discriminate between temporary andgters exporters but do not consider the
intensity of exports. Using US plant-level data iged and Jensen report no differences in
productivity growth between exporters and non-etgrgroverall. With regard to temporary
versus persistent exporters they find that theddiave slightly higher productivity growth
but not significantly different from zero. In comson to Bernard and Jensen (1999), our
analysis is based on a more extensive data sehvatimws us to control for factors such as
import intensity, knowledge intensity, corporate nanship structure and local milieu.
Moreover, our econometric analysis takes into actdoth endogeneity and heterogeneity
issues which can potentially have a severe impathe results.

Section 2 provides a background discussion on ilgumy-exporting and the basic
hypothesis for the present study. Section 3 presgata and descriptive statistics. The general
model, model specification and estimation methoglplare presented in Section 4. The

regression results are displayed and discusseeldio8 5. The final section concludes.
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2.MOTIVATION AND HYPOTHESIS

There is a general agreement in the literature ¢lkporters are more productive than non-
exporters. Two different and not mutually exclesexplanations has been advanced in the
literature (see for instance Clerides et al. 1®88nard and Jensen 1999). The first is that the
more productive firms self-select into an exportatgtus because they are in a better position
to recover sunk costs of entry. The second is tiegrby-exporting’. Several theoretical
rationales for such an effect have been proposgporing firms may for example acquire
knowledge and technology by being active on foremgkets, such that exports have positive
effects on firms’ knowledge and technology accurtioita Presence in foreign markets can
also stimulate innovation activity in a firm by saig returns to innovation (cf. Holmes and
Schmitz 2001). Moreover, if export markets are mooepetitive than the domestic ones,
exporting can imply the reduction of X-inefficienapd stimulate the renewal of development
and production processes (Greenaway and Knelle7&00Vhile the evidence for self-
selection is strong, it is at best weak for therlewy hypothesis (Bernard et al. 2007, Arnold
and Hussinger 2003).

One reason why the current literature typicallyorép weak evidence for learning-by-
exporting could be attributed to the design of éhgpirical analyses. The standard approach
for investigating the relationship between expamsl productivity growth effects involves
analyses of the post- and pre-entry performandiena$ (Wagner 2007).

The learning-by-exporting hypothesis is often apatly by comparing the productivity
growth of export starters, defined as firms repgrtho exports in a periodbut positive
exports in a period+z , with non-exporters. The argument is that leagrshould manifest
itself in such a way that the productivity growghhigher for export starters than for non-
exporters.

Several issues are associated with this type oframalpstrategy in the context of testing
a learning effect. Conceptually, learning evolvesrdime as experience is accumulatdthe
potential for learning from an activity is in thigew linked to the persistence of the activity.
By persistently performing an activity over time arcreasing amount of experience is

accumulated and the firm can learn how to orgaarmt manage the activity in an effective

! Castellani (2002), Castellani and Zanfei (2003)sciolo et al(2004), Hansson and Lundin (2004),
Greenaway and Kneller (2007b) are example of ssueibich find support for a learning effect.
Damijan et al. (2008) find that exporting lead t@guctivity improvements, by influencing process
innovations.

2 Arrow (1962), for instance, conceptualized leagriny-doing partly in view of empirical observations
of productivity growth and learning curves asstadawith the production of airplane bodies overgon
time periods. He also discussed briefly the famiblesndal effect” described by Lundberg (1961). The
productivity growth of the Horndal iron works in den amounted to almost 2 % per year in the
absence of investments.
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manner. Such a perspective is an essential paevaiitionary economics, in which the
accumulated knowledge in a firm is generally regdrdis consisting of two parts: (i)
technology and (ii) routines for production and elepment activities (cf. Nelson and Winter
1982). Routines reflect a process of cumulativertden to the business environment.

The motivations for a learning-by-exporting effeliscussed above generally adhere to
such effects that likely require persistent exponsr longer periods of time to materialize
and become significant in the sense of influenangirm’s productivity. Knowledge and
information flows from e.g. foreign customers aranpetitors as well as development of
better business processes (reduction of X-inefigs) are certainly expected to require
persistence in exporting activity to be identifiadd implemented. Thus, we would expect
substantial time lags before post-entry effectspooductivity show up. This implies a
general difficulty for researchers applying thenst@rd method since most analyses are based
on relatively short periods of time, normally 8-¢6ars. Bernard and Jensen (1999), for
instance, define the long-run as the period 198219

The emphasis on persistent exports also raisesigugsbout tha priori assumption of
a learning effect among firms defined as exporttata based on observations of how their
exporting status changes between a given pair afrsyeBernard and Jensen (1999)
demonstrate with US plant-level data that more th@rpercent of the plants switch status
each year. In the present paper, a similar findimgported. Nearly 30 percent of the Swedish
firms in the sample are temporary exporters thaicbvwstatus from year to year. Most studies,
however, do not make a distinction between temganad persistent exporters.

Based on the argument of the role of persistericés theoretically questionable to
classify temporary exporters as export startersnwibsting for learning effects. By simply
comparing the exporting status between pairs ofsydams that only export occasionally
will be classified as export starters. However, tfegse firms that may stop exporting after a
while, we do not expect to find an effect on prdduty going from exports to productivity.
In our empirical analysis we discriminate betwe@m-Bxporters, temporary exporters and
persistent exporters by studying the exportingistaf firms over a period of eight years.

Furthermore, ample evidence suggests that thenatienalization of firms is a slow and
gradual process. Models of internationalizatiorthie management and marketing literature
emphasize how firms develop with respect to theggmghical market served and their
product adjustments (see e.g. Knudsen and Mad€@®, 2Mhdersen 1993). Case studies and
other types of analyses in this vein typically fithet firms start to export to nearby and more

familiar countries and gradually expand their etipgr activities on a more global scéle.

% Isgut (2001) find results that point in this diien. He finds that export starters have somewhat
higher productivity growth than non-exporters wieapanding the time horizon to 5 years after entry.
* In a Swedish context, for instance, familiar ardnby markets would comprise the Nordic countries.
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During the internationalization process, the firmogressively learns how to organize
production processes, adjust products etc. to bgetitive in international markets.

The slow and gradual process of firms getting distadd in the global market is another
pertinent aspect for the analysis of learning éfeparticularly when learning effects are
likely to be of such magnitude that they can inficee a firm’s productivity. According to the
internationalization models in the management aadketing literature the early stages of the
internationalization process should be charactérigelow export-intensity and concentration
of exports to a few familiar and nearby marketserEvthough the firm might export
persistently at this stage, the scope for learsifects in terms of knowledge and information
flows and exposure to best-practice business pseseand technology are likely to be
limited. Rather, it is in the later stages of tlmegess, when the firm exports on a global scale
and is exposed to a variety of customers and catopetthat the learning effect is most
likely to occur. Based on these arguments we foateuthe basic hypothesis in this paper as

follows:

Hypothesis: Learning-by-exporting, manifested by a causalityngdrom exports to
productivity, depends on the persistence and tkengity of the exporting activity.
Exports will only have a positive effect on produity among firms that persistently
export a significant share of their sales. The edop strong learning effects is highest

for firms of this category.

We emphasize that a learning effect among persisteyorters with high exporting intensity
is not at odds with self-selection. On the contrgmoductivity thresholds associated with
export initiation and expansion combined with hegemneity across firms is likely to be an
important explanation of why not all firms maketdt the point where learning effects are
strong. Only firms that have a competitive advaetatye to superior product attributes, R&D
strategy, technology or other reasons, are likelipe able to reach a position as a persistent
exporter with high export-intensity. A learning et among the firms on the top of the
exporting hierarchy can explain why these firmsdtém retain a productivity advantage. It
also suggests one reason for why firms that onb&ewaed a leading position in an industry
tend to remain in that position. Persistence irhmiindustry productivity leadership across

firms is for example a well-documented phenomersee.(e.g. Cantwell and Andersen 1996).

® This view resembles the idea that exports canceduinefficiency.
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3. DATA AND DESCRIPTIVE STATISTICS
3.1 Data

The data source used is this study covers thegp&867-2004. The initial data set consists of
about 130 000 observations on all manufacturingndirin Sweden with one or more
employees. In order to construct an appropriata dat for the purpose of the study, the
following censoring strategy has been applied:tkies restrict the data to firms that could be
observed all eight years. This was necessary iardmdiscriminate between temporary and
persistent exporters. We then imposed a censagivej bn 10 employees for each individual
year in order to guarantee the quality on the expod trade data. This implies that a firm is
not observed in a particular year if it has at tivae less than 10 employees, which results in
a slightly unbalanced sample. The resulting paasl38,929 observations.

By studying the firms’ exporting status over theolhperiod, we distinguish between
four different types of firms: no exportad), temporary exportsd), persistent exports with
an exports to sales ratio less than 50 percedt dnd persistent exports with an exports
fraction equal to or more than 50 percept (§. Temporary exporters are firms that export
occasionally during the period, whereas persisggporters are firms that export continuously

during the whole period studied.

3.2 Descriptive statistics

The upper part of Table 1 reports that 14 percéthe manufacturing firms in Sweden with
10 or more employees supplied only the domesticketaduring the period 1997-2004.
Nearly 30 percent of the firms were occasional etgge. The majority of the firms, 57
percent, were persistent exporters over the eigat-geriod. However, a large fraction of the
firms (42 percent) exported less than 50 percentsoproduction while the remaining 15
percent are persistent exporters that mainly focuthe foreign market.

The lower part of Table 1 reports that the mediem fias 23 ordinary employees and 1
employee with a university education of three yearsnore. In the following we label the
latter as “skilled employees.” Since the mean v&foe ordinary and skilled labour are 85 and
11, respectively, we conclude that the distributddriirms is skewed with many small firms
and few large firms. Our additional economic vaesbare those commonly used in the
literature that we are referring to in the pressntly. Apart from the key variable of labour
productivity, they include physical capital, measliras investments in machinery and

equipment and imports as a measurement on knowlspifjevers across the border. All



variables are expressed in logarithm and labowlyrtivity is value added per employee. We
also control for the financial situation of thenfiwith information on the capital structure.

Table 2 presents the distribution of firm chardstas after the exporting classification.
Panel A shows that, on average, exporting firmshaoes productive than firms serving only
domestic markets. Moreover, on average, persistgpbrters are more productive than
temporary exporters, and persistent exporters high export-intensity are more productive
than other firms.

Over the eight-year period investigated, the tylpiemporary exporter sells two export
products to one single destination country ancettport income accounts for about 3 percent
of the sales income. Persistent exporters arendigshed from other firms in several
respects. A notable difference can also be fourididmn the two categories of persistent
exporters. While the export-to-sales ratio is 1liteet for less export-intensive firms, it is 70
percent for the typical export-intensive firm. Tiescriptive statistics also report that the 15
percent highly import-intensive firms have highaodur productivity, more employees, larger
fraction of skilled employees and higher impimtensity than all other firms including
persistent exporters that export less than 50 peroé their sales. Moreover, persistent
exporters with high export-intensity are also lesgraged than other firms.

Table 3 informs that temporary exporters typicaldrve the Scandinavian market. 60
percent of exports goes to the neighbouring coesitinterestingly, Panel B shows that this
figure is high also for less export-intensive, petsistent exporters; 57 percent. The second
group of persistent firm9€_¢g has a high presence on all five markets considanel their
main focus is the G7 countries.

Panel C shows that non-exporters are typically fesnong the so called labour intensive
and resource intensive firms. About two out of ¢hoé temporary exporters and persistent but
less intensive exporters are labour or scale intend-our out of tenpge_¢@ firms are
specialized on differentiated products or high tetducts.

Table 4 reports pair wise correlations for SwedmhAnufacturing firms. A close
association can be found between labour produgtosit the one hand, and imports, exports
and capital-investment and skilled labour on thbeptsignaling possible endogeneity
problems. Moreover, while the correlation coeffities 0.23 for persistent-1 firms, it is close

to zero or negative for firms with another expagtsiatus.

3.3 Variables

The objective of this study is to analyze the feteghip between exporting and productivity

among firms with differences in their exporting feemance status. We will now introduce
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our key control variables. The first ghysical capital defined as annual investments in
machinery and equipmerK). Next, we consideimports (M) Typically, analyses on exports
and productivity do not include a firm’s importiragtivity. The correlation matrix (Table 4)
shows that the correlation coefficient between etgpand imports is very high, 0.72. This
informs us that export-intensive firms have higlpart-intensity and the literature has shown
difficulties in identifying their separate effech @roductivity (see e.g. Andersson, L66f and
Johansson 2008). However, since we don’t consixigores explicitly, only exporting status,
imports is a necessary control-variable in orderidentify how foreign markets affect
productivity via a particular exporting strategy.

In the regression, we split labour irdadinary labour(L) andknowledge-intense labour
(H), where the latter is assumed to be associatddanfitm’s R&D efforts. Thé€H) —variable
is defined as employees with at least 3 years eusity education. An issue related to this
separation is how labour productivity should be suead. There are two options. The
standard measure is total value added over totglayment. The second is based on
arguments put forward in Griliches and Mairesse8f)9and it considers the results of R&D
efforts as an input to the basic production pracessch implies that the return to R&D is
reflected by its effect on the productivity of arery labour, i.e., its effect ap=Q/L . This

approach considers the distinction between theymtozh of knowledge and the returns to its
use (Geroski, Machin and van Reenen, 1993), whezelditer aspect is reflected by the
impact of knowledge og. Of course, at each point in tin(id) reflects the capacity to expand
future knowledge. The size ¢H) will also reflect the knowledge stock of a firmdaits
capacity to absorb external knowledge, in particfdafirms serving an international market.

Our final explanatory variable is capital struct¢@&s), which is supposed to capture the
financial situation of the firm. We defin€§)as total debt over total debt and equity. Thus,
the higher the capital structure, the more indeltedfirm. Moreover, it can be assumed that
higher interest expenditures due to increased dgeerwill leave less room for investment
expenditures. In this case the contemporaneousteffeproductivity will be negative. Table
3 (panel B) reports that firms with a persisterjia@er’s status serving the global market are
less leveraged than other firms. In correspondémtlee import variable, we assume that not
controlling for capital structure will result in arpward bias of the coefficient for persistent
and ambitious exporting status.

In order to test the robustness of a basic spatific of the production function we will
investigate the importance of two alternative cointvariables. The first is corporate
ownership structure and the other is the local remment. Our hypothesis is that

multinational firms and firms located in metropaiitareas are more productive than other



firms and controlling for this fact will reduce tlexplanatory power of the exporting status

variables.

4. EMPIRICAL MODEL AND ESTIMATION STRATEGY
4.1 Model

We estimate a two-step system GMM model from arhteigear panel. Our panel is
unbalanced, with some firms having more observatitian others. The general model is a

standard Cobb-Douglas production function, whiah loa expressed as:
KIt K LfL H /3H (1)

where the subscriptl,2,...Nrefers to a cross-sectional unit, subscridt,2...,Trefers to a
point in time, Q; is the value added of firmat timet , K; is the capital inputl; is the
ordinary labour inputH; is skilled labour ané; represents idiosyncratic shocks.

By dividing Q with ordinary labour, our preferred productivityeasure, we can express

(1) as a labour productivity function:

= |_: = KA LADb g 2)
Taking natural logs on both sides transform theatiqo (2) to:
Ing, =B INK, +(B -1)InL, +43, InH, +Ine ®3)
In a simplified notification, equation (3) can kdarmulated as follows:
G, =B K +(B -)L +B H, +& (4)

& =77tV T W

v—Z Y.V..te |Y,KL1 n=1.n7

where tilde (~) denotes the natural logarithm ofaaiable, the error term now consists of

three variablesz; is an unobserved firm-specific time-invariant effevhich allows for
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heterogeneity in the means of; series across firmsy, is a possible autoregressive

technologically chock and; reflects serially uncorrelated measurement errors.

4.3 Methodology

Since increased productivity is associated witlhusiijents costs and other inertia factors, it
can be expected that output is delayed in time pyoaess of adjustment of factors such as
capital, labour and knowledge. Contemporaneousyatodty of a firm is also closely related
its productivity in previous periods. Both kinds afguments motivate a lag structure of the
model. Let us therefore consider equation (4) dgreamic model specified with the variables
presented in section 3 in a time-series crossesectntext { refers to a point in time ard
refers to a cross sectional observation):

. 5 n - n - n - T » (5)
qit :aqx—n +Z ﬁK,t—n Kix—n +Z (IBLn _1) Li,t—n +Z ﬁL,t—nLi,t—nz IBH ,t—nHi,t—n

n=0

+z ﬁM ,t—n'\‘/vI it-n +z ﬁCS,t— nCSi,t— n+ STRAT¢+ YEA& + INIP+I7| +Vit + it
n=0 n=0

where andK, L andH are as defined abov| is import value ancC$; is capital structure,
STRATIs a vector with the four different export statusr export strategy - dummy variables,
YEARIs a vector with eight year dummies diND is a vector with 13 industry dummies. Of
the error components;ji, is an unobserved time-invariant firm specificeeff and v; is
autoregressive shock angmeasurement errors.

Sinceq;t. is endogenous to the fixed effects in the errontéand omitted variables as
well), equation (6) faces an endogeneity problproductivity is determined simultaneously
with the explanatory variables. The general methagioto handle simultaneity bias is some
instrumental variables approach. Building on Ho#ki, Newey and Rosen (1988),
Arelleano and Bond (1991) suggested an estimatatr fhs become widely popular in a
situation characterized by: (i) “small T, large panels; (ii) a linear functional relationship;
(i) a left hand side variable explained by itsrolagged values; (iv) some regressors may be
endogenous; (v) fixed individual effects; and (Wigteroskedasticity and autocorrelation
within individuals, but the idiosyncratic disturlzas are uncorrelated across firms.

The Arellano-Bond estimator uses Generalized Mettfodloments (Hansen 1982) and
the so called “difference” GMM. The basic idea bistapproach is to write the regression
equation as a dynamic panel data model, take ttedifference to remove unobservable and
time-invariant firm-specific effects, and then mshent the right-hand-side variables in the
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first-differenced equations using levels of theiesetagged two periods or more, under the
assumption that the time-varying disturbances éndhginal level equations are not serially
correlated.

By assuming that the first differences of instrutiven variables are uncorrelated with
the fixed effects, Arellano-Bover(1995)/Blundell4Bi(1998) augment the original Arellano-
Bond estimator. This allows for more instrumenistiie model which can dramatically
improve the efficiency.

The Arellano-Bover/Blundell-Bond estimator alloies two different transformations
of the original model-specification. One is thesfidifference transformation (“difference
GMM”). Applying first difference to (5), howevennplies that the time-invariant variable
describing a firm’s long-rum export status is goféhe same will happen with our year and
industry dummies. Another problem with the diffeze transformation is that the lagged
dependent variable still is endogenous sincegtheterm in Agt1 = Qi1 - G2 cOrrelates
with Ue1in Aviea = Vi - U Likewise, any predetermined right-hand side vaddblx that
are not strictly exogenous become potentially erdogs because they too may be related to
Vi+1. Moreover, the first-differences have tone addiiodisadvantages in the present study.
First, since we have a slightly unbalanced partelyiii magnify the gaps. When some
observations on; are missing, then botkg, andAg; ., are missing in the transformed data.

An attractive alternative to the difference tramsfation is forward orthogonal
transformation which will preserve time-invariaegressors in the estimation process. The
basic idea with this methodology is that, instehdubtracting the previous observations from
the present one, it subtracts the average of alldwbservations of a variable. This version
of the estimator builds a system of two equationthe- original equation as well as the
transformed one — and is known as “system GMM". dbwer, the two-step version of can
make the Windmeijer (2005) finite-sample correctiorthe reported standard errors in two-
sample estimation, without which these standarareitiend to be severely downward biased,
and it allows finer control over the instrument mat

As a first check of the validity of our employedstm GMM estimator we will compare
the point estimate of the lagged dependent variahitethe results from Least squares (OLS)
estimator and Within Groups estimator. Both thestémators are likely to be biased and in
opposite directions. Bond (2002), suggest that adidate consistent estimator can be

expected to lie between the OLS and between gresipsate.
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5.RESULTS
5.1 Basic mode

We now consider the results of applying a two-SBM estimator to the estimation of
expected relationship between the different tygesxporters and labour productivity with an
autoregressive distributed lag model. We use pameBwedish manufacturing observed over
the period 1997-2004. Our results for the basici§pation of equation (1) are reported in
Table 5. The dependent varialiig, is log value added per ordinary employee of firat
timet.

Our main interest is on the coefficient estimatehaf exporting status variables: firms
that export persistently and mainly serve foreigarkats, firms exporting persistently, but
mainly serving the domestic market, temporary etggerand non exporters. The covariates
are physical investments, imports, ordinary labalilled labour, and capital structure. In
order to control for industry or time specific skedéndustry dummies and year dummies are
included in the model.

The first two columns of Table 5 report the resulétng OLS levels and Within group
estimators respectively. The literature (Hsiao 18868 others) suggests the OLS-estimate of
the autoregressive parameter(the impact of lagged labour productivity on therrent
productivity) will be biased upwards in the presen€ individual-specific effects. Moreover,
the Within Groups is supposed to give an estiméatin@ lagged dependent variable that is
downward biased since the panels are short (Nidli@dlL). Nerlove (1999), Bond et al (2001)
and Roodman (2006) suggest that the consistemagstiof the lagged dependent variable can
be expected to lie in the interval between the @h8 Within estimates. Table 5 reports that
the endpoints of this interval are 0.62 and 0.10.

Columns 3-5 report the GMM-estimates with differag structures. By treating all five
covariates: physical investments and capital sirec ordinary labour and skilled labour as
potentially endogenous variables, together with thgged labour productivity, these
estimates allows for the possibility of seriallycomrelated measurement error in either of
these explanatory variables. All three GMM-resuilts columns 3-5 indicate a close
association between labour productivity and pessistand intensive exports in terms of
exports as a fraction of sales. We are now intedest the validity of these estimates.

The table reports that our three GMM-estimatedia@lhbove the Within-Group estimate
and below the OLS estimate. Thus, we regard tH@rrimation as a signal that bias due to
weak instruments is not present in the GMM-regmssi Neither the Hansen test of over
identification, nor the test for autoregressiveidigf indicates any problem with our
specification. However, the difference-in Sargast t&f exogeneity on instrument subsets,

which focuses on additional instruments used in dgtem GMM estimators suggests a
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problem with the instrument validity for the GMMtesates with one or two lagged period,
respectively (reported in columns 3 and 4). In fihal column of Table 5, we specify the
model to be lagged up to three periods. In thsedhe Difference Sargan test does not
indicate any serious problems with the validityté instrumental variables. We therefore
concluded that the basic model with three yearstagture is our preferred model.

The GMM-estimates presented in Table 5 indicaté ltkeéng a persistent and intensive
exporter has a positive and highly significant etffen the level of labour productivity, even
after controlling for the productivity of previoygars, unobserved firm-specific effects and
allowing for potential endogeneity of imports, pitgs investment, leverage, employment and
skill. The reference group is non-exporting firmitie coefficient estimate for the two other
groups of exporters — temporary exporters and éegmri-intensive persistent exporters—
which accounts for 80 percent of all exporting frin Swedish manufacturing is not
significantly different from the reference group.

The estimated effects of the lagged dependenthiarend the additional covariates are
reasonable and agree with what one would expeet siie of lagged productivity is 0.44 and
consistent with the literature that suggests thatlpctivity differences between firms are
highly persistent. As could be expected, columnlse aeports that the contemporaneous
marginal effect of physical capital and importsaggroxy for global knowledge spillovers is
positive and highly significant. The capital véliais partly capturing a firm size effect on
productivity and is influencing the explanatory povef ordinary labour, which also is a size
variable in the model. As could be expected dudht® specification of the model, the
estimated sign of ordinary labour is negative. dntcast, the coefficient estimate for skilled
labour is positively related to labour productivitfFinally, we see that a contemporaneously
increased leverage is strongly and negatively edléd productivity, suggesting that raising
debts in order to finance new investments has atantaneously negative impact on
productivity. However, when lagging one period, #ifect is the opposite indicating that the

investments contribute to increased value added.

5.2 Robustness check

We now proceed to a robustness test of the mairtsefer the preferred lag-structure of the
SYS GMM estimator. See Table 6. The first parthaf sensitivity test explores the effect of
removing and adding alternative covariates. In twe final robustness checks, labour
productivity is defined in the traditional manna&dahe sample is limited to only small firms,
respectively.

The motivation for including imports in the prodiact function is to control for the fact

that import-intensity is highly correlated with expintensity. Thus, persistent exporters are
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more dependent on knowledge associated with imp@oeds and services than other firms.
Moreover, persistent highly export-intensive firrave a larger import-to sales ration than
other firms. Without the import-variable, we thiere assume that the status indicators will
be upward biased. This is also confirmed by theltegpresented in Column 1. The

coefficient estimates for all three categories xgaeters are significant, although only at 10
percent for temporary exporters. Removing the eagtitucture variable has only a neglected
impact on the size of the variables of interestweleer, the degree of significance of

estimated relationship between the highly expdesisive firms and productivity goes from 1

percent level to 5 percent level. See column 2.

The descriptive statistics presented in Table 2wvgldothat non-exporters, temporary
exporters and less export-intensive persistentréeggoare mainly non-affiliate firms, or firms
belonging to a group with only domestic affiliatedile the typical persistent exporter with
high export-intensity is a multinational firm. Cobm 3 considers the corporate ownership
structure and reports that domestically and foreigimed MNEs are more productive than
other firms ceteris paribus. When we control fornevship, the explanatory power of the
exporting variables is somewhat reduced. Thoughnthin message does not change: export
is not enough for a firm’s productivity performanddae critical issue is to be established on a
global market and serve many markets persistently.

Recent literature has convincingly shown the imgroee of local environment on firm
performance. Using cross-sectional Community Intiomasurvey data, Johansson and LO6f
(2008) find that the Swedish economy has a “Stokckkeffect”. Stockholm is the only
functional region proper in Sweden and every thetgg equal firms in Stockholm are more
productive than in the rest of Sweden. This findsigonfirmed in column 5 which compares
Stockholm with Goteborg, Malmo and rest of SwedEsking the local environment into
account reduces the explanatory power of a pensist@orter status.

When specifying the variables in our productionction, labour productivity is defined
as value added over ordinary labour. The assumpidimat knowledge intensive labour can
be associated with a firm’s R&D efforts and shoodd be included in the labour productivity
measure. Column 6 reports results when the prefenadel is re-estimated with a traditional
labour productivity measure. The general pattemaias; persistent exporters serving the
global market are distinguished from other manufigéicyy firms in Sweden regarding the
estimated correlation with productivity. It shoub#® noted, however, that the coefficient
estimate for this export status is significantret 5 percent level when we use the traditional
labour productivity measure and at 1 percent ottserw

Finally, the preferred model is applied on a sub@e consisting only of firms with 10-
25 employees. Column 7 reports that the estimatesemporary exporters and less export

intensive persistent exporters are not signifigauiifferent from non-exporters. There is,
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however, a weakly significant and positive estimalso for small firms that export

persistently and mainly focus on domestic markets.

6. SUMMARY AND CONCLUSION

Learning-by-exporting has been advanced as onedtiesl explanation for the empirically
verified export premium. The rationales for such effiect focus on knowledge and
information flows from foreign customers and conifpes, incentives for innovation and
reduction of X-inefficiency through stimulating tmenewal of development and production
processes. The empirical literature, however, tepuently rejected the learning effects from
exports.

In this we test the hypothesis that learning-byestipg, manifested by a causality going
from exports to productivity, consist of two diféert parts: persistency in exports over a long
period of time and high export-intensity expresasdhe ratio of export to sales.

The empirical analysis distinguishes between temgorexporters and persistent
exporters with low and high export-intensity. Firgte distinction shows that a significant
number of firms classified as exporters a giverr yea temporary exporters. The descriptive
statistics also show that the persistence andntiemsity of exporting activity are related to
the potential for strong learning effects, as higpsized in the paper. For example, the
average number of exporting destinations amongsgtens exporters with at least 50 percent
of exports in total sales amounts to about 30. Theesponding figure for persistent
exporters with low export-intensity and temporarpa@rters is 9 and 1, respectively. In the
paper we quantify persistency to eight years ofuahrexporting activities, and export-
intensive firms are those that in average exporp&@ent or more of their production over
the eight years.

Our argument is that the mechanisms for learnimgyg- exposure to knowledge flows,
best-practice business and production processes; eequire persistent exporting activities
on a more global scale. This perspective raisesesqumestions about analyses which test for
learning effects by analyzing the post-entry perfance of export starters, especially as a
significant fraction of firms that start to exp@rtgiven year are temporary exporters. Strong
learning effects from exporting that influence renfis productivity are unlikely to take place
when exporting is a temporary activity and of miimoportance for the firm’'s sales.

By estimating a dynamic panel model with a GMM eysttwo-step estimator, we find
robust results confirming our hypothesis on a déysgoing from exports to productivity for
persistent exporters with high export-intensityt hat for other types of exporters. We find
no relationship between exports and productivitytéonporary and persistent exporters with

low export-intensity.Consistent with our hypothesis, we thus find a ahtysgoing from
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exports to productivity only among firms that pstsntly export a large fraction of their sales
on a global scale.

We emphasize that a learning effect among persig®gporters with high export-
intensity is not at odds with self-selection. Oa tlontrary, productivity thresholds associated
with export initiation and expansion combined whikterogeneity across firms is likely to be
an important explanation why not all firms makéoitthe point at which learning effects are
strong. Only firms that have a competitive advaetadue for instance to superior product
attributes, R&D strategy or technology, are likidybe able to reach a position as a persistent
exporter with high export-intensity. A learning et among the firms in the top of the

exporting hierarchy can explain why these firmgltemretain a productivity advantage.
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Table section

Table 1. Key economic variables.

Mean Std dev Median Min Max
Non-Exporters, rfe) 0.14 0.35 0 1
Temporary exporterstd) 0.28 0.45 0 1
Persistent exporters<50, export/sales<p8), ( 0.42 0.49 0 1
Persistent exporter§®, export/saless0, (pe_§ 0.15 0.36 0 1
Employment, E) 96 499 24 10 23,321
- Ordinary labout(L) 85 411 23 0 22,707
- Skilled labouf (H) 11 130 1 0 8,534
Labour productivity, loglp) 3.91 0.44 3.88 -2.30 8.36
Physical capital, logK) 5.67 2.07 5.59 -4.60 14.33
Capital Structure(CS) 0.67 0.21 0.71 0 1
Import value, log ) 2.63 4.38 2.93 -2.30 14.66
Export value, logX) 3.67 454 4.68 -2.30 14.93

38, 929 observations 1997-2004

Notes

The table reports average summary descriptivesstatiin 1000 Euros for the period 1997-

2004

Non-exportersr{e) are firms with no export during the period 199/02.

Temporary exportergd) are firms that only exported occasionally betw&887 and 2004.
Persistent exporterpd) are firms which export less than 50% of the potidun.
Persistent exporters€_g are firms which export 50% or more of the produrct

(&) Number of employees with university educatass than 3 years as a fraction of total

employment.

(b) Number of employees with university educat8oyears or more as a fraction of total

employment. (c) Total debt/(total debt+equity)
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Table 2. Distribution of key firm characterist@ler export classification.

Panel A
Labour Export/ Export Export

Productivity Sales Destination8 Products
Export Mean SDev Mean SDev Mean SDeV Mean SDegv
status
ne 3.74 0.36 - - - - - -
te 3.84 0.41 2.7% 9.8 1.3 3.3 1.8 5.8
pe 3.93 0.42 17.1% 16.6 9.3 10.5 12.3 22.6
pe_e 4.16 0.50 69.7% 18.8 30.5 21.9 29.8 52.3
Panel B

Import/ Total Skilled Labor/ Capital/ Capital

Sales Employment Employment Saled Structuré

Mean SDev Mean SDeV Mean SDev Mean SDev Mean SDev

ne 0.5% 3.1% 20 19 3.1% 6.69 11.8% 15.6%  0.68 0.R1
te 32% 10.4% 43 404 3.9% 7.6% 13.8% 16.0%  0.70 0,21
pe 11.3% 16.1% 97 332 4.5% 7.0% 12.2% 13.0%  0.67 021
pe_e 16.0% 19.2% 254 986 8.5% 9.3% 135% 15.1% 0.62 0j21
Notes

The table reports average summary descriptivesstatiin 1000 Euros for the period 1997-

2004

Non-exportersr{e) are firms with no export during the period 19902.
Temporary exportergd) are firms that only exported occasionally betw&887 and 2004.
Persistent exporterpd) are firms which export less than 50% of the potidun.

Persistent exporters€ ¢ are firms which export 50% or more of the produrtt

(a) In 1,000 Euros.

(b) Countries

(c) Employees with university education 3 yearsore as a fraction of total employment,
(d) Investment in machinery and equipment
(e) Total debt/(total debt+equity)
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Table 3. Distribution of other firm characteristiafter export classification, percent

Panel A. Fraction of exporting firms on differempert markets

Export Scandinavian Pol/balt G7 EU15 Rest of the
status excl G7 world
te 77 16 30 12 37
pe 94 49 68 50 73
pe_e 97 79 98 93 96
Panel B. Total export value after destination, petc
Export Scandinavian Pol/balt G7 EU15 | Rest of the Total
status excl G7 world
te 61 14 3 14 100
pe 57 20 7 10 100
pe_e 22 47 13 15 100
Panel C. Sector classification
Export Labour Differentiated| High tech Resource Scale Total
status intensive products products intensive intensive
ne 36 14 3 34 13 100
te 38 13 4 18 27 100
pe 30 19 5 15 31 100
pe_e 17 28 15 19 21 100
Panel D. Corporate ownership structure
Export Non affiliate Company with Domestically Foreign owned Total
status only domestic owned MNE MNE

affiliates
ne 60 34 4 100
te 48 38 10 4 100
pe 39 33 24 10 100
pe_e 17 16 40 27 100
Notes

The table reports average summary descriptivesstatiin 1000 Euros for the period 1997-

2004

Non-exportersr{e) are firms with no export during the period 19902.
Temporary exportergd) are firms that only exported occasionally betw&887 and 2004.
Persistent exporterpd) are firms which export less than 50% of the potidun.

Persistent exporters€ ¢ are firms which export 50% or more of the produrt
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Table 4.Pairwise correlation.

Ip m X k lo Is cs pe>50 pe<50 te ne
Ip 1.00
M 0.29 1.00
X 029 0.72 1.00
K 034 046 048 1.00
L 021 059 058 069 1.00
H 039 056 052 051 068 1.00
CS -0.21 -0.08 -0.09 -0.02 -0.01 -0.04 1.00
pe_e 023 038 051 027 031 037 -0.09 1.00
pe 0.03 031 042 012 015 0.09 -0.01 -0.36 1.00
te -0.10 -0.35 -048 -0.17 -0.24 -022 0.07 -0.26 305 1.00
ne -0.15 -039 -052 -024 -024 -023 002 -0.17 40.3-0.25 1.00

Number of observations 38,829

Notes

The table shows a high correlation between thatrs¢of the key variables. Further, there is
a large similarity between how various variablesaate with import and export,
respectively. Considering the four different classkexport-status, onlpe_ehas a close and
positive correlation with labour productivity.

Ip: log labour productivity

M: log import value

X. export value

K: log investments in machinery and equipment

L: log ordinary labour

H log skilled labour

CS capital structure

pe_e: persistent exporters with an export fractiomegponding to 50 percent or more
p: persistent exporters with an export fraction kss 50 percent
te: temporary exporters

ne non-exporters
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Table 5. Production Function Estimates

Dependent variable is log value added per employee

OLS LEVELS WITHIN GMM SYS GMM SYS GMM SYS
t-1 t-1 t-1 t-2 t-3
Ipe1 0.620 0.105 0.297 0.378 0.438
(0.000) (0.000) (0.000) (0.000) (0.000)
K; 0.031 0.233 0.032 0.029 0.027
(0.000) (0.000) (0.000) (0.000) (0.000)
K1 -0.001 0.003 0.004 0.001 0.001
(0.703) (0.552) (0.217) (0.745) (0.735)
L -0.128 -0,156 -0.089 -0.134 -0.123
(0.035) (0.009) (0.006) (0.000) (0.01)
Leq 0.068 -0.012 0.032 0.094 0.069
(0.260) (0.758) (0.293) (0.000) (0.001)
H; 0.029 0.021 0.032 0.029 0.028
(0.00) (0.000) (0.000) (0.000) (0.000)
Heq -0.000 -0.002 -0.006 -0.010 0.011
(0.863) (0.326) (0.045) (0.001) (0.001)
Cs -0.430 -0.428 -0.463 -0.412 -0.385
(0.000) (0.000) (0.000) (0.000) (0.000)
Cs; 0.329 0.233 - 0.291 0.300
(0.000) (0.000) (0.086) (0.000)
M 0.008 0.007 0.009 0.006 0.006
(0.000) (0.001) (0.000) (0.000) (0.004)
M.1 -0.003 -0.001 -0.000 -0.002 -0.003
(0.007) (0.001) (0.870) (0.109) (0.025)
pe_e 0.019 - 0.071 0.109 0.119
(0.023) (0.063) (0.004) (0.000)
pe -0.005 - 0.004 0.029 0.035
(0.306) (0.839) (0.221) (0.222)
te 0.001 - 0.017 0.009 0.009
(0.699) (0.151) (0.423) (0.013)
ne Ref - Ref Ref Ref
AR(1) (0.000) (0.000) (0.000)
AR(2) (0.124) (0.917) (0.457)
Hansen overid (0.000) (0.000) (0.003)
Dif-Sargan (0.000) (0.000) (0.219)
Observations 32 550 32 550 32 550 26 984 21 800

Notes

Columns 1-3 presents results when the key variabketagged 1 period
Columns 3-5 presents results when the key variabketagged 2 periods and 3 periods, repsctively
P-values are reported between parentheses

Year dummies included in all models

Industry dummies included in all models

GMM results are two-step estimators with Windmegerrected standard errors
AR(1) is test for first-order serial correlatiohgtcritical value is <0.05

AR(2) is test for second-order serial correlatitm, critical value is >0.05
Hansen is a test for overidentifying restrictioosthe GMM estimators
Dif-Sagan is the Difference Sargan test
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Table 6. Robustness test

Dependent variable is log value added per employee

IMPORT CAP CORP LOCALI- TRAD SMALL
STRUCT OWNER ZATION LPROD FIRMS
(1) (2 (3 (4) (6) (7)
IPes 0.449 0.463 0.443 0.444 0.461 0.378
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
M -
CS -
Dom. Non- Ref
affiliates
Dom 0.022
Uninational (0.033)
Dom MNE 0.072
(0.028)
Foreign 0.075
MNE (0.057)
Stockholm 0.069
(0.000)
Goteborg 0.016
(0.347)
Malmo 0.008
(0.630)
Rest of Ref
Sweden
pe_e 0.150 0.111 0.073 0.090 0.089 0.080
(0.001) (0.027) (0.041) (0.062) (0.020) (0.078)
pe 0.061 0.032 0.011 0.021 0.027 0.007
(0.023) (0.304) (0.650) (0.478) (0.261) (0.027)
te 0.020 0.009 0.002 0.005 0.012 -0.001
(0.099) (0.521) (0.844) (0.698) (0.279) (0.094)
ne Ref Ref Ref Ref Ref
AR(1) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000
AR(2) (0.304) (0.283) (0.498) (0.431) (0.644) (0.329
Hansen (0.004) (0.003) (0.003) (0.001) (0.001) (0.241
overid
Dif-Sargan (0.231) (0.124) (0,220) (0.342) (0.419) (0.256
Obs. 21 800 21 800 21 800 21 800 21 800 9139
Notes

Se notes to Table 5.

P-values are reported between parentheses

The preferred GMM-SYS t-3 equation in Table 5 wifik following re-specifications
(1) The import variables is removed

(2) The capital structure variable is removed

(3) Four corporate ownership structure variablesiacluded

(4) Localization variables are included

(5) Starters and Stoppers are included among teanpexporters

(6) Labour productivity is defined as value addedrdotal employment and log total labour (I) aratfion of the
employees with a university education 3 years arenfbl) are included among the covariates

(7) Firms with 10-25 employees
Only selected coefficient estimates from the regjoes are reported
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