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Abstract

Firm productivity and export decisions are closely related to innovation activity. Innovation
may play a more important role in the decision to start exporting, and successful exporting may
drive process innovation. This suggests that the causality between innovation and exporting
may run in both directions. Using detailed micro-data from innovation surveys, industrial
production surveys, and trade information for Slovenian .rms in 1996-2002, we investigate the
bidirectional causal relationship between firm innovation and export activity. We find no
evidence for the hypothesis that either product or process innovations increase the probability
of becoming a first-time exporter, but we do .nd evidence in both the innovation survey and the
industrial production survey that exporting leads to productivity improvements. These,
however, are likely to be related to process rather than product innovations, and are observed
only in a sample of medium and large .rst-time exporters.
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Introduction

Recent empirical research on the exporting behavior of …rms has established several empirical regularities. Exporting …rms are known to be superior in comparison to non-exporters
in terms of productivity, capital intensity, wages, and size. The productivity premium
of exporting …rms has received particular attention from economists, who have sought
in particular to test the validity of two pre-eminent hypotheses. The evidence in favor
of self-selection of more productive …rms into exporting is abundant, while the evidence
on reverse causality, the learning-by-exporting, is rather scarce [see survey of empirical
studies by Greenaway and Kneller (2006)].
Large productivity premiums of new exporters compared to non-exporters imply that
the decision to start exporting is determined by factors that a¤ect productivity of …rms
before they start exporting. Empirical studies document substantial heterogeneity in …rm
productivity within and between industries [Bartelsman and Doms (2000)]. However,
theoretical models on …rm dynamics do not provide a convincing explanation of what
generates this …rm heterogeneity and divergent evolution of …rms, but instead typically
assume productivity that is exogenous to the …rm. Models of …rm dynamics [Jovanovic
(1982), Hopenhayn (1992)] and their extension to international trade [Melitz (2003)] assume that productivity is assigned to a …rm by luck of draw from a random distribution.
After making a draw, there is therefore no way for a …rm to change its life path - its
survival or death.
In contrast, endogenous growth theory associates productivity of …rms to decisions,
such as investment into research and development (R&D) and innovation. Romer (1990)
argues that technological improvements stem from intentional investment of resources by
pro…t-maximizing …rms, and that a …rm’s innovative activity is central to its technological
progress and productivity growth. Drawing on the advances of Vernon (1966) in product lifecycle theory, Klepper (1996) demonstrates that product innovation dominates the
early stage of the product lifecycle, while process innovation gains relevance in the later
stages, after production volumes have increased and e¢ ciency of production becomes increasingly important. Recently, Constantini and Melitz (2007) drew on this distinction by
constructing a model that shows that anticipation of trade liberalization may cause a …rm
to bring forward the decision to innovate in order to "dress up" for future participation
in the export market.
This reasoning suggests, on one hand, that a …rm’s decision to start exporting may
be driven by its prior decision to innovate a product and consequently improve its productivity, while on the other hand, an increase in a …rm’s exporting activity, due to
increased scale of sales, feeds back into its productivity by increasing process innovations.
Based on this, two causal links can be identi…ed in the relationship between productivity
and exporting, both of which are related to …rm innovation activity. First, the linkage
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going from product innovation to productivity and then to the decision to export may
explain how a …rm’s decision to invest in R&D and make product innovations drives its
productivity and triggers the decision to start exporting. Second, the linkage going from
exporting to process innovation and then to productivity growth may provide a missing
link in understanding how export activity may push a …rm to undergo process innovation,
which in turn a¤ects its productivity growth.
Over the last decade, many empirical studies, beginning with those of Wagner (1996),
have observed a positive impact of innovation on exporting. More recently, some studies
have also found process innovation, rather than product innovation, to positively a¤ect
productivity growth [e.g., Gri¢ th et al (2006)]. Few studies, however, have controlled
for …rm innovation activity in an attempt to study the productivity-exporting link in its
entirety as a causal relationship. While Cassiman and Golovko (2007) and Cassiman and
Martinez-Ros (2007) …nd support for the product innovation - productivity - export link
in data on Spanish …rms, the reverse causal direction (exporting - process innovation productivity growth) has been investigated with less success.
In this paper we study both directions of the causal relationship between innovation
activity and decision to export. We use Slovenian microdata combining accounting, innovation, and industrial survey data, as well as data on foreign trade ‡ows, for the period
1996-2002. This unique dataset allows us to test the prediction that a …rm’s inclination to
innovate increases its probability of becoming an exporter, as well as the hypothesis that
positive learning e¤ects of exporting lead to additional innovations and boost productivity. We apply propensity-score matching techniques, where we classify …rms according to
their propensity to innovate and then match the innovating and non-innovating …rms in
order to compare their likelihood to start exporting (export equation). In addition, we
also match exporters with non-exporters based on their propensity to export and investigate whether the two cohorts di¤er in their innovation e¤orts (innovation equation). The
advantage of our approach, however, is that we explore not only the correlation between
innovation and exporting status but also try to identify the direction of causality between
the two. We do so by estimating the export and innovation equations to reveal whether
the lagged innovation output has an impact on a …rm’s decision to start exporting, and
whether lagged exporting status has an e¤ect on a …rm’s decision to become innovative.
We …nd no empirical support for the hypothesis that either product or process innovations increase the likelihood of becoming an exporter. However, we do …nd evidence that
exporting increases the probability of becoming a process rather than product innovator,
and that exporting leads to productivity improvements. Both of these e¤ects are limited
to a sample of medium and large …rst-time exporters. These …ndings suggest that participation in trade may positively a¤ect …rm e¢ ciency by stimulating process innovations.
The paper is organized as follows. After an overview of related research in the next
Section, we describe in Section 3 the datasets we use, as well as basic descriptive statistics
3

on exporting and innovation activity of Slovenian …rms. Section 4 presents results of the
basic correlations between innovation and exporting using matching approach to control
for other relevant …rm characteristics. Section 5 presents the results of tests of causality
direction between innovation and exporting, together with some robustness checks. In
the last Section we draw our main conclusions.

2

Related research

Firm dynamics has become an increasingly popular research …eld over the last three
decades. Extensive empirical work (see survey by Caves, 1998) has documented signi…cant …rm turnover, and pioneering theoretical work by Jovanovic (1982) and Hopenhayn
(1992) has related …rm size (in terms of employment and sales) and survival on one hand
and productivity on the other hand. More recently, Bernard and Jensen (1995, 1999)
documented substantial di¤erences between exporting and non-exporting …rms, resulting
in a new generation of trade models that share the key features of …rm dynamics in addition to …rm heterogeneity in terms of productivity. Melitz (2003), Bernard et al. (2003),
and Melitz and Ottaviano (2005) built models that relate the observed heterogeneity in
foreign market participation to heterogeneity in …rm productivity. These models predict
that only …rms with su¢ ciently high productivity level start to supply goods to foreign
markets.
Though consistent, the cross-country evidence on self-selection in exporting and high
persistence of exporting status [Roberts and Tybout (1997), Bernard and Jensen (1999),
Greenaway and Kneller (2006), Wagner et al (2007)] falls short of a convincing explanation
for why some …rms are initially "more productive" and how foreign trade participation
feeds back into …rms’productivity. There must be a causal link between a …rm’s innovation
e¤ort and its overall productivity, which triggers the decision to start exporting, and
conversely there must be a causal link leading from a …rm’s exporting performance to
further improvements in productivity. The problem is that there is still no convincing
theory explaining the forward direction of the causality link (…rm innovation - productivity
- export), and so far no conclusive evidence has been found for the reverse direction of
the causal link (learning-by-exporting).
Regarding the innovation e¤ort - productivity - export link, existing theoretical papers explaining …rm dynamics [Jovanovic (1982), Hopenhayn (1992)] and its application
to international trade [Melitz (2003)] lack a convincing explanation of what "produces"
a …rm’s pre-trade productivity. They assign …rm productivity by a random draw from
a common distribution and neglect the endogenous relationship between a …rm’s innate
ability to create a product and the ex-post productivity enabling it to enter a market.
Novel …ndings in this respect are reported by Bernard et al. (2004), who relate a …rm’s
performance to its ability to create products. In a related paper, Bernard et al. (2006)
4

go a step further by assuming …rm productivity in a given product to be a combination of …rm-level "ability" and …rm-product-level "expertise". While they still rely on
the assumption that both the …rm-level "ability" and …rm-product-level "expertise" are
exogenous, their contribution lies in emphasising the importance of a …rm’s ability to
innovate new products. The work of Constantini and Melitz (2007) is the …rst example of
a model of industry dynamics that includes endogenous innovation and export decisions.
They show that anticipation of trade liberalization may lead …rms to bring forward the
decision to innovate, in order to be ready for future participation in the export market.
Investment in product innovation may therefore be the key to explaining a …rm’s productivity and its decision to enter a market. While a number of empirical studies …nd a
positive impact of innovation on exporting [Wagner (1996), Wakelin (1997, 1998), Ebling
and Janz (1999), Aw et al. (2005), Girma et al. (2007)], a link leading from innovation
via higher productivity to the exporting decision has yet to be demonstrated. An early
paper by Vernon (1966) develops a product life cycle theory where product innovation
should have an impact on …rm productivity, and therefore should be indirectly linked
to the decision of a …rm to start exporting. Klepper (1996) demonstrates that product
innovation dominates the early stage of the product lifecycle, while process innovation becomes important in the later stages after production volumes have increased and e¢ ciency
of production becomes increasingly important. A recent study by Foster et al. (2006)
provides some evidence in favor of this by showing that …rm-speci…c demand variations,
rather than technical e¢ ciency, are the essential determinants of …rm survival, and they
positively a¤ect …rm productivity. This …nding implies that a …rm’s product innovation
due to positive demand shocks may explain a large portion of a …rm’s higher pre-trade
productivity level and its consequent decision to start exporting. A recent study of small
Spanish …rms by Cassiman and Golovko (2007) …nds that controlling for product innovation causes the di¤erences in productivity among exporting and non-exporting …rms
to disappear. In a related paper, Cassiman and Martinez-Ros (2007), …nd for a sample
of Spanish …rms that engaging in product innovation signi…cantly increases the probability to start exporting. Similarly, Becker and Egger (2007) …nd after controlling for the
endogeneity of innovation that product innovation at German …rms plays an important
role in increasing the propensity to export, while they …nd no such evidence for process
innovation. These results therefore suggest that the productivity - export causal link may
well be explained by a …rm’s (product) innovation activity.
Regarding the other direction of the causal link (exporting - reverse productivity improvements), most studies conducted so far have failed to …nd conclusive evidence in
support of the positive impact of exporting on productivity growth. Aw et al. (2005)
argue that numerous studies that failed to …nd evidence of learning-by-exporting may
have neglected a potentially important element of the process of productivity change:
the investments made by …rms to absorb and assimilate knowledge and expertise from
5

foreign contacts. In other words, exporting activity may have helped …rms to become
more innovative in their process, which may impact productivity growth in the long run.
Recently, some studies have supported the idea that innovation contributes signi…cantly
to a …rm’s productivity growth [Huergo and Jaumandreu (2004), Harrison et al (2005),
Gri¢ th et al. (2006), Parisi et al. (2006), and Hall et al. (2007)]. This work demonstrates
that process innovation, rather than product innovation, drives …rm productivity growth.
Process innovations have labor displacement e¤ects and are therefore expected to result
in signi…cant productivity growth, while, because of the demand e¤ect, product innovations are likely to cause employment growth, but not signi…cant productivity growth.
Salomon and Shaver (2005) …nd some evidence in favor of learning-by-exporting using
data on Spanish manufacturing …rms. They …nd that past exporting status increases the
propensity of …rms to innovate.
The discussion so far has shown pieces of evidence that may be put together into a
coherent picture connecting a …rm’s decision to innovate, productivity improvements, a
…rm’s decision to export, and reverse productivity improvements due to exporting. The
evidence discussed above suggests that the causality may run in one direction from …rm
product innovation to superior productivity and to a subsequent decision to export as well
as in the opposite direction, when exporting triggers process innovations that ultimately
lead to productivity improvements.

3

Data description

3.1

Data Source

Our empirical analysis of the relationship between innovation and exporting is based on
…rm-level data from Community Innovation Surveys (CIS1, CIS2, CIS3) and …rm accounting data (AJPES) for the period 1996-2002. CIS is an EU-wide e¤ort to assess innovation
activity and its e¤ects on …rm performance. In Slovenia, Community Innovation Surveys
are conducted every even year since 1996 by the Slovenian Statistical O¢ ce (SORS). The
surveys are carried out on a pre-selected sample of manufacturing and non-manufacturing
…rms with no additional conditions put on actual R&D activity or …rm size. Most importantly, the data gathered by the innovation surveys include, inter alia, information on
product and process innovation of …rms during the preceding two years, as well as data
on the determinants of innovation such as number of employees and R&D expenditure.
We utilize CIS data on product and process innovation, which indicate whether the …rm
has managed to product or process innovate in the past two years since the last survey.1
In order to obtain additional insight into the causes and consequences of innovation, we
1

The actual questions posed in CIS3 were:
(product innovations) "During the three year period [...], did your enterprise introduce any technologically new or signi…cantly improved products (goods or services) which were new to your …rm?"
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merged CIS data with …rm accounting data from annual …nancial statements as well as
with data on …rm export ‡ows. All value data were de‡ated using NACE 2-digit industry
producer price indices, while the capital stock variable was de‡ated using the consumer
price index.2
Table 1 compares the sample of …rms chosen for the Community Innovation Surveys
and all …rms in Slovenia. The sample of surveyed …rms represents roughly 10 percent
of the total number of …rms. Average total factor productivity (TFP) and KolmogorovSmirnov stochastic dominance tests show that surveyed …rms are more productive than
all …rms in the economy.3 In addition, surveyed …rms are also larger both in terms of
sales and employment as well as more capital intensive than the population average.4 The
sample of …rms chosen to participate in the Community Innovation Surveys is therefore
not representative of the population of Slovenian …rms and this has to be taken into
consideration when interpreting the results.
<Insert Table 1>

3.2

Descriptive statistics

Given the small size of the domestic market, it is not surprising that roughly 85% of
Slovenian manufacturing …rms export (Damijan and Kostevc. 2006). A large proportion
of Slovenian exports is destined for the highly competitive EU-15 markets [Damijan et al
(2008)], and this increases the scope for bene…ts from either positive spillovers in the exporting markets or by raising the productivity of exporting …rms (learning-by-exporting).
Damijan and Kostevc (2006) and de Loecker (2007) analyze Slovenian manufacturing
…rms and …nd that productivity improvements in the year that …rms start exporting. This
shift may be related to capacity utilization, but it may also re‡ect spillovers and learning
e¤ects. The latter may re‡ect introduction of more e¢ cient technologies or increased
investment in R&D, and hence improved innovation activity of exporting …rms. Alternatively, product innovation may stimulate exports, especially when exports to highly
competitive marketplaces are considered. The causal link between exporting and innovation may therefore work in both directions as innovation activity may a¤ect future
exporting status and, conversely, exporting may boost a …rm’s innovative activity.
<Insert Table 2>
The characteristics of …rms in the sample with respect to both exporting and innovat(process innovations) "During the three year period [...], did your enterprise introduce any new or
signi…cantly improved processes for producing or supplying products (goods or services) which were new
to your …rm?"
To both of these questions the respondents answered with "yes" or "no".
2
A major share of physical capital on …rms’balance sheets are physical structures. During the period
of our analysis the prices of commercial property grew in line with the consumer price index.
3
Total factor productivity is constructed as a residual from the production function in which value
added is regressed against labor and capital inputs and industry and time dummies.
4
For the sake of brevity we do not show these results.
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ing status are described in Table 2. In line with existing literature, exporters are more
productive, larger and more capital intensive than non-exporters. Di¤erences between
innovators and non-innovators are more subtle: the former are only marginally more productive when export status is controlled for. Furthermore, innovators are not found to be
substantially more capital intensive5 and in the case of non-exporters they are similar in
size to non-innovators. Expenditure on research and development per employee at …rst
seems to indicate that non-exporting …rms invest more in research, but, given the size
di¤erence, it is clear that the median exporting innovator invests substantially more in absolute terms. Finally, innovating exporters are found to be far larger than non-exporters
or non-innovating exporters both in terms of sales and employment.
<Insert Table 3>
Table 3 presents an overview of the probabilities of being an exporter/non-exporter or
innovator/non-innovator. A …rm is classi…ed as an innovator if it is reported to have
made process or product innovations in the two years leading up to the survey. The
results shown in the top panel of the table reveal that an innovating …rm is more likely to
export by almost 40 percentage points.6 Thus, innovating activity may be a determinant
of exporting status or, at the very least, innovation and exporting are driven by the same
determinants. The bottom panel of Table 3 shows that exporters are far more likely to
innovate than non-exporters. Depending on the year and survey in question, exporters
are 2-5 times more likely to innovate than non-exporting …rms. Another striking feature
of the data is the relatively low percentage of innovating …rms among the total population
of …rms. Of the …rms surveyed, the average percentage that have innovated is only 20%,
compared to 65% of German enterprises or 53% of Austrian …rms.7
Although the positive link between innovative activity and exporting status appears robust, the direction of the relationship (causality) is not evident from the above statistics.
Variables such as …rm size, capital intensity and foreign ownership may be positively correlated with innovative activity and exporting and consequently the correlation between
innovation and exporting may be spurious.

4

Exploring the link between exporting and innovation activity

The evidence discussed so far indicates that di¤erences in productivity between nonexporters and exporters may be explained by …rms’ past decisions to innovate or not.
5

In fact, among exporting …rms, non-innovators are found to be more capital-intensive than innovators.
In 2002 the probability of being an exporter is somewhat larger (72.4%).
7
The average share of innovating …rms in manufacturing and services for the 27 EU countries was 42%
(Fourth Community Innovation Survey, 2007,
http://europa.eu/rapid/pressReleasesAction.do?reference=STAT/07/27&format=HTML&aged=0&language).
6
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The descriptive statistics con…rm the notion that innovators are more likely than noninnovators to be exporters, and that exporters are 2-3 times more likely than non-exporters
to be innovators. Although we still lack a convincing theory, some empirical …ndings, including the above descriptive statistics, point to an endogenous link connecting innovation,
productivity, and exporting. Future exporters may have made decisions in the past about
investing in R&D and may have undertaken innovation activities, which served to expand
their productivity levels and enabled them to become exporters. Cassiman and Golovko
(2007) and Cassiman and Martinez-Ros (2007) …nd for a set of Spanish …rms that product
innovations are crucial drivers of exporting in small non-exporting …rms. Subsequently,
exporting may lead to further innovations and enabling further improvements in productivity. The studies of Parisi et al. (2006) and Hall et al. (2007), both of which use
Italian microdata but do not discriminate between exporting and non-exporting …rms,
demonstrate that process innovations lead to signi…cant productivity growth through labor displacements. Hence, the causal link should run from innovation to exporting and
back to additional innovation. The present study explores this causal chain, while emphasizing the di¤erence between product and process innovations.
In order to provide more rigorous empirical support for the observed relationship between
exporting status and innovation, we examine the e¤ects of lagged export status (lagged innovation status) on current innovation status (current exporting status) while controlling
for other pertinent …rm characteristics. In contrast to Aw et al. (2005) and Girma et al.
(2007), who use a bivariate probit approach to test this relationship, we employ matching
estimation techniques as they o¤er a more direct as well as more intuitive insight into the
relationship between exporting and innovation status of individual.
We start by matching innovating and non-innovating …rms according to their propensity
to innovate and then test for the average treatment e¤ects of lagged innovation status on
the propensity to export. We employ the following propensity score speci…cation for the
probability to innovate
P rob(Inovt = 1) = f (Inovt 2 ; Xt 2 )

(1)

where, again, Inovt 2 denotes the lagged innovation status, while Xt 2 denotes all other
lagged explanatory variables (productivity as measured by value added per employee,
employment, capital intensity, investment in research and development, importing status,
foreign ownership indicator). Based on the propensity score, we match innovating and
non-innovating …rms in period t 2 and test the e¤ects of lagged innovation on the current
(t) exporting status. Second, we also match exporting and non-exporting …rms based on
the probability to export and then test for the average treatment e¤ects of exporting status
on innovative activity. We use the following speci…cation to estimate the probability of
being an exporter
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P rob(Expt = 1) = f (Expt 2 ; Xt 2 )

(2)

Based on the propensity score from the predicted probability to export (2), we use nearest
neighbour matching within two-digit NACE industry codes to match exporting and nonexporting …rms at time t 2 and then observe the average treatment e¤ects of lagged
exporting status on current (t) innovation activity (innovation equation). Propensity score
estimatation of (1) and (2) satisfy the balancing property, which ensures that within each
block of data the regressors do not di¤er substantially between the treatment and control
groups.8 Table 4 presents estimates of average treatment e¤ects (ATT) that are pooled
across all industries. In this instance di¤erent types of matching were done industry-byindustry, but the treatment e¤ects were pooled across all industries so that they could be
compared with the estimates presented above. We compare estimates of three di¤erent
types of matching: nearest neighbour matching, kernel matching, and radius matching.
Since Abadie and Imbens (2006) suggest that bootstrapped standard errors may not be
valid in the case of nearest neighbour matching9 , we also present sub-sampling-based
standard errors for average treatment e¤ects in the case of nearest neighbour matching.
<Insert Table 4>
The results in Table 4 con…rm a high and robust correlation between lagged exporting
status and current innovation (innovation equation), whereas none of the types of matching supports the link between lagged innovative activity and current exporting status
(export equation). However, these results present average treatment e¤ects pooled over
all industries, so it is interesting to look at the results for individual industries. We also
estimate the correlation between exporting status and innovative activita on an industryby-industry (NACE rev.2 2-digit industries) basis10 and …nd that there is in fact a strong
correlation between lagged exporting status and current innovation in the majority of
industries while we only …nd mixed support for the correlation between lagged innovation
activity and current current innovation status. These results, however, only con…rm the
existence of a strong correlation between exporting and innovation status, but give no
indication of the actual direction of causality.
8

Although we do not state it explicitly, the balancing property is also satis…ed in the propensity score
estimations employed in the remainder of the paper.
9
Abadie and Imbens (2006) show that due to the extreme non-smoothness of nearest neighbour matching, the standard conditions for bootstrap are not satis…ed, leading the bootstrap variance to diverge from
the actual variance. Thus, the bootstrapped standard errors underestimate the actual standard errors
and this can be corrected by subsampling.
10
These results are not presented here, but are available upon request from the authors.
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5
5.1

Searching for causality
Methodology and descriptive statistics

The matching results con…rm a positive correlation between a …rm’s exporting and its
innovation activity, but neither relationship can be interpreted as causal. Our primary
interest is to explore the causal relationship between exporting and innovation. In other
words, is the decision to start exporting a¤ected by a …rm’s past innovation activity and
does past exporting status increase innovation e¤ort? So far little empirical work has been
done on this issue. The only exception is the research by Cassiman and Martinez-Ros
(2007) studying the …rst part of the causal link, from innovation to exporting. Using probit
regression, they show that for small Spanish …rms with less than 200 employees, product
innovations increase the likelihood that …rms decide to become new exporters.11 This
e¤ect was not found for large non-exporting …rms, while the e¤ect of product innovation
on the decision to start exporting diminishes for small …rms when process innovations are
taken into account. The authors claim that product innovations may be an important
missing link connecting …rm heterogeneity, productivity, and the decision to export. In a
related study, Cassiman and Golovko (2007) explore this link directly and …nd consistent
evidence that product innovation drives productivity. In contrast, for Slovenia, Damijan
et al (2008) …nd some evidence for a positive impact of process innovation on productivity
growth, but no signi…cant impact of product innovation.
<Insert Table 5>
In this section we study both directions of the causal link between innovation and
exporting. On one hand, we examine whether past innovation activity a¤ects the switches
from non-exporting to exporting. In the reverse direction, we examine whether past
exporting status a¤ects the switch from non-innovation to innovation. These switches can
be e¤ectively observed by examining the probabilities of …rms to change states. Table 5
shows that only 2.8% of …rms (1:5% + 1:3%) that were product innovators in period t 2
switched from non-exporters to exporters in period t, whereas 4.7% of …rms that were
not product innovators became exporters. Similarly, only 2.6% of process innovators in
t 2 became …rst-time exporters in period t, whereas 4.6 percent of …rms that did not
do process innovations started to export. Allowing for simultaneous decisions both to
innovate and to start exporting, and thereby also including innovators in period t, only
8.7% and 8.9% of all switchers into exporting can be attributed to product or process
innovators, respectively. These results con…rm previous conclusions of negligible impact
of innovation activity on export status.
<Insert Table 6>
On the other hand, the evidence of transition from exporting to innovation is more con11

Their results are also robust to alternative econometric speci…cations, such as the linear probability
model or the conditional logit model.
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vincing. Table 6 shows that 4.8% and 5.8% of past exporters became …rst-time product
and process innovators, respectively, during the present period. Moreover, when allowing
for simultaneous decisions to start exporting and to start innovating, 85% and 89% of
…rst-time product and process innovators, respectively, were exporters in the past or in
the present period. This indicates that among Slovenian …rms, the probability that exporting will induce innovations is larger than the probability that innovations will lead a
…rm to export.
In order to estimate the importance of innovation for the decision to start exporting,
and conversely the importance of exporting for the decision to start innovating, we alter
our exporting and innovation equations. The exporting equation now restricts the data
sample to non-exporting …rms in period t 2:
P rob(Expt = 1jExpt

2

= 0) = f (Inovt 2 )

(3)

whereas the innovation equation restricts the sample to non-innovating …rms in period
t

2:
P rob(Inovt = 1jInovt

2

= 0) = f (Expt 2 )

(4)

We use the exporting equation (3) to match innovators with non-innovators in period
t 2;12 and then, using the average treatment e¤ects approach, we test whether previously
non-exporting innovating …rms are likelier to become exporters in period t than noninnovating non-exporters. Analogously, we estimate the innovation equation (4) and
match exporters with non-exporters in period t 2; to test whether previously noninnovating exporting …rms are more likely than non-exporting non-innovators to become
innovators in period t.

5.2

Results

Tables 7 and 8 present estimates of the average treatment e¤ects of lagged innovative
activity on the change in exporting (exporting equation) and of lagged exporting status on the change in innovation activity (innovation equation) obtained with di¤erent
matching techniques. Note that we distinguish between product and process innovations,
and this may have important implications for the relationship between exporting and
innovation. As demonstrated by several others [Becker and Egger (2007), Cassiman and
Golovko (2007), and Cassiman and Martinez-Ros (2007)], product innovations are crucial
for successful market entry, while process innovations help it to maintain its market position with a product of …xed characteristics. Product innovations should therefore play
12

We continue applying the propensity score speci…cations (1) and (2) .
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a greater role in the decision to start exporting, while the decision to engage in process
innovation may be triggered by successful exporting.
<Insert Table 7>
Table 7 (top panel) reveals that when only product innovations are considered, innovators
are not more likely to become exporters than non-innovators (export equation). Only one
out of four speci…cations (radius matching) shows a signi…cant but negative impact of
past product innovation on the decision to start exporting. On the other hand, we …nd
no evidence that exporting status increases a …rm’s probability of becoming a product
innovator. In the Appendix we present industry-by-industry estimates of the average
treatment e¤ects of the speci…cations “become exporter”and “become innovator.”We …nd
no support for a signi…cant causal relationship between exporting and product innovations.
In contrast, the bottom panel of Table 7 provides consistent evidence across all speci…cations that lagged exporting status has a statistically signi…cant positive impact on the
probability that a …rm will become a process innovator. Past exporting status is shown to
increase the probability of engaging in process innovation in the future by approximately
1.6-4.6%. Again, the exporting equation reveals no e¤ect or a signi…cant negative e¤ect
of lagged process innovation on the decision to export.
<Insert Table 8>
In Table 8 we provide results disaggregated by size classes13 for the relationship between
exporting and process innovations. Interestingly, we …nd consistent evidence for a causal
link leading from past exporting to future process innovation between medium and large
…rms, but no such link among small …rms. Moreover, the marginal e¤ect of exporting
on process innovation seems to increase with …rm size. While for a subset of small …rms
the e¤ect of exporting on process innovation is low and mostly insigni…cant, exporting by
a group of medium …rms increases the probability that the …rms will engage in process
innovation by approximately 4.6% (nearest neighbour matching) to 8.2% (kernel matching). In large …rms this e¤ect increases to 5.7%-6.4%. These …ndings support a version
of the learning-by-exporting hypothesis in which exporters use their exporting status to
improve their knowledge of the production process, marketing activities, and managerial
skills that lead to improvements in TFP.
There are a few caveats with our results that are worth noting. Firstly, the CIS innovation survey employs a very broad de…nition of innovation by including all products and
processes that are new to the …rm, but not necessarily new to the marketplace. As pure
immitation is not excluded, this may bias our …ndings in that we are likelier to witness
immitation stemming from export market participation than …rst-time exporting resulting
from successful immitation. Secondly, as shown above our sample is biased toward larger
13
We split the sample into three standard size classes: small …rms with between 10 and 50 employees,
medium-sized …rms with at least 51 and at most 200 employees and large …rms with more than 200
employees.
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and more productive …rms excluding a disproportionate share of small enterprises. Firm
size and productivity are, in turn, correlated with innovation activity, leading the sample
to overrepresent both exporting and innovating …rms. Potentially, a more representative
cohort of non-innovating and non-exporting …rms may alter the perceived relationships.
Thirdly, the length of our sample may be too short to fully capture the e¤ects of either
innovation and/or exporting activity. Indeed, the time from innovation to its commercial
application may be both …rm/industry as well as product/innovation speci…c. Given that
we do not dispose with any information on the nature of innovation, we cannot control for
innovation-speci…c characteristics that impact the lenth of the period between innovation
and its adaptation for commercial use.14 . Finally, innovating …rms can choose licensing or
foreign direct investment in order to attempt to appropriate the rent from innovation in
exporting markets instead of settling for arms-length trade (see for instance Caves, 1974).
Some successful innovators not captured in our results may hence never choose to start
exporting and instead invest directly into foreign-based production facilities or license the
technology abroad.

5.3
5.3.1

Robustness check: Industrial production data
Data description and summary statistics

Above we describe our …nding that exporting has no impact on product innovations
but a signi…cant impact on process innovations. In this subsection we explore whether
these results are consistent with other available microdata. Results based on innovation
surveys are often called into question, because …rms may not respond in ways that are
entirely consistent with their actual behavior. To check whether and how the above results
obtained from innovation surveys are robust to the use of alternative measures of product
and process innovation, we use data from the industrial production survey (IPS) for the
period 1995-2003. This survey asks respondents to list the products they produce and
sell to domestic and foreign markets. These data allow us to consider whether …rms that
start exporting increase the number of products they sell more quickly than do …rms that
do not decide to serve foreign markets.
Participation in the IP survey in Slovenia is obligatory.15 The survey sheets are sent out
to a sample of …rms reported to employ at least 20 workers in the preceding year. Once
included in the survey, a …rm continues to receive survey sheets even if the number of
employees declines below the stated limit. Since many …rms start exporting before they
are …rst included in the survey, many new exporters are excluded from the analysis. As
a result, the sample of new exporters in the IP survey is reduced to 108 …rms out of 776
in the complete dataset. Table 9 compares the key characteristics of all new exporters
14
15

This may be less of an issue for process innovation than product innovation.
The survey is conducted by the Slovenian Statistical O¢ ce.
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and new exporters that were in the IPS for the period 1995-2002. The average size of all
new exporters is as low as 20 employees, while the average …rm size in the censored IP
sample is almost 4.5 times larger. Similar size advantage applies when annual sales are
used as measure of size. In other words, while micro and small …rms are over-represented
in the sample of …rms, …rms with less than 20 employees are excluded from the IP sample,
leaving mostly medium …rst-time exporters. On the other hand, the average values for
productivity and capital intensity among new exporters in the IP survey are 80% and 86%
respectively, of the corresponding values for the entire sample of new exporters. Clearly,
lower labor productivity and capital intensity in the censored sample may a¤ect the results
on di¤erential performance of new exporters.
<Insert Table 9>
The last column of Table 9 shows the key statistics for the sample of surveyed …rms that
did not export. Comparison of …rm characteristics in the last two columns suggests that
…rms that did not start exporting were on average smaller, slightly more productive, and
less capital intensive.16 On average these two sets of …rms produced similar numbers of
products.
5.3.2

Impact of exporting on number of products and productivity growth

This section reports the average treatment e¤ects (ATT) on treated …rms caused by
exporting regarding product and process innovation.17 Note that in this approach we separately account for both types of innovations, in contrast to the approach in the previous
subsection. We do this by observing the e¤ects of exporting on the number of products
that a …rm sells and on the …rm’s total factor productivity (TFP) growth. Here, an increase in a number of products provides direct evidence of product innovation at a …rm,
while an increase in the TFP provides direct evidence of process innovations at a …rm.
Note that this distinction is based on …ndings of Harrison et al. (2005), Gri¢ th et al.
(2006), Parisi et al. (2006), and Hall et al. (2007) showing that process innovations have
labor displacement e¤ects and are therefore expected to result in signi…cant productivity
growth, whereas because of the demand e¤ect, product innovations are likely to cause
employment growth and, thus, may not result in signi…cant productivity growth.
The propensity scores for the export decision are estimated by
P rob(Expt = 1jExpt

1

= 0) = f (log T F Pt 1 ; log kt 1 ; log lt 1 ; log N oPt 1 ; time)
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(5)

Lower productivity of new exporters compared to non-exporters is speci…c to our censored sample.
Damijan, Kostevc, and Polanec (2008) show that the productivity of new exporters is higher than that
of non-exporters.
17
We only present the robustness check of the e¤ects of lagged exporting status on innovative activity.
Similarly as is the case with the CIS sample, we also found no evidence that lagged innovation e¤ects
(product or process) the current exporting status in IP data. For the sake of brevity, we omit these
results from the presentation.
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where explanatory variables are lagged log of TFP, log of capital intensity k, log of employment l and log of number of products N oP; and time, which denotes dummy variables for
cyclical e¤ects (annual dummies).18 All regression coe¢ cients with exception of number
of products are statistically signi…cant.19 In particular, size of …rms is the most important
explanatory variable. Validity of calculated treatment e¤ects is granted by the fact that
the observables underlying the estimated propensity scores are balanced.
<Insert Table 10>
Based on the above de…nition of propensity score, we match …rst-time exporters with nonexporters in period t 1 by using either nearest neighbour matching or kernel matching,
and then estimate average treatment e¤ects of exporting on treated …rms with respect to
product and process innovation.
Table 10 reports changes in log of number of products using nearest neighbor and kernel
matching for t+1, t+2 and t+3 years after …rms start exporting. The results suggest that
…rms that start exporting increase the number of products faster; however, these e¤ects
are marginally signi…cant only one year (based on nearest neighbor matching) or two years
(kernel matching) after a …rm starts to export. These results con…rm our …ndings from
the innovation survey that the decision to export does not trigger signi…cant increases in
product innovation.
<Insert Table 11>
Similarly, Table 11 reports results for the impact of exporting on process innovations.
Estimates of ATT for the change of TFP over the …rst three years after the start of
exporting show large and statistically signi…cant e¤ects of the export decision on …rm
productivity for a subset of small and medium …rms. Based on nearest neighbor matching,
we …nd that one year after the start of exporting, the average productivity of …rms
increases by 14 percentage points faster in comparison to non-exporters. In subsequent
periods, the e¤ect increases further.20 The results based on kernel matching are lower,
but they are statistically signi…cant, leading us to conclude that exporting does lead to
productivity improvements that are likely to be related to process rather than product
innovations.
These results are consistent with those reported in the previous subsection, where exporting is shown to increase the probability that medium and large …rst-time exporters will
become future process innovators. These results are striking, since both the likelihood
of engaging in process innovations after starting to export (using the innovation survey),
as well as the likelihood of increasing TFP after starting to export (using the industrial
18

This propensity score equation includes only …rms that did not export in period t 1. This is di¤erent
to previous speci…cations, which we constrained using biannual data from the innovation survey.
19
For the sake of brevity, we don’t report these results here but are available upon request from the
authors.
20
Note that these results on learning-by-exporting for Slovenian …rms are more pronounced compared
to the evidence reported by Damijan and Kostevc (2006) and De Loecker (2007) for the sample of all
new exporters in Slovenian manufacturing sector.
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production survey) are obtained from a very similar sample of medium and large …rsttime exporters. One can therefore conclude that for Slovenian …rms, exporting leads to
process rather than product innovations, and these in turn boost productivity. However,
this causal relationship is not general but is likely to be limited to a group of medium and
large …rst-time exporters.

6

Conclusions

In this paper we explore the causal relationship between innovation and export activities
of …rms. The majority of papers on this topic have studied only correlations between
these two activities, whereas we attempt to establish a causal link between the two. We
argue that two causal links are possible. First, the link going from product innovation
to productivity and to decision to export may e¤ectively explain how a …rm’s decision to
invest in R&D and to innovate a product drives its productivity and triggers the decision to
start exporting. Second, in the opposite direction, the link going from exporting to process
innovation to productivity growth may be key to understanding how export activity can
force a …rm to engage in process innovation, which in turn improves its productivity
growth in the long run. Our empirical approach is to tackle both sides of this causality
link using Slovenian microdata, including …nancial data, innovation survey data, industrial
survey data, as well as information on trade ‡ows, for the period 1996-2002. This unique
dataset allows us to test the prediction that a …rm’s innovation enhances its probability of
becoming an exporter, and the prediction that learning e¤ects of exporting will translate
to a greater e¤ort to innovate and thus to improvements in productivity.
In the …rst step, we seek merely to establish the correlation between innovation activity and exporting by applying bivariate probit regressions of the model of simultaneous
exporting and innovation equations. These results show that past innovation does not
increase likelihood of exporting, whereas past exporting does have a positive impact on
innovation. These results are con…rmed when we apply matching techniques. We also
check for the direction of causality between both variables by testing whether lagged
innovations a¤ect the decision to start exporting, and whether past exporting a¤ects a
…rm’s decision to start innovating. We estimate average treatment e¤ects on probabilities of exporting and innovating using data from both innovation surveys and industrial
production surveys.
We …nd no evidence that either product or process innovations increases the likelihood
that a …rm will become a …rst-time exporter. However, we …nd evidence that past exporting status increases the probability that medium and large …rms will become process
innovators. At the same time we …nd no impact of past exporting on product innovations.
These results are supported by estimated treatment e¤ects from the industrial production
survey data. We …nd no impact of past exporting on the number of products that …rms
17

produce, which is direct evidence that exporting …rms are not faster product innovators.
However, we do …nd a positive impact of past exporting on productivity growth among
medium and large …rst-time exporters, which is indirect evidence of process innovations.
These …ndings suggest that participation in trade may improve a …rm’s e¢ ciency by
stimulating process innovations. It is important to note, however, that these positive effects are likely to be limited to a group of medium and large …rst-time exporters. Export
volumes of small …rst-time exporters are probably too small to achieve immediate e¢ ciency gains through process innovations. Alternatively, e¢ ciency improvements among
small exporters may also become visible if data covering a longer time period are studied.
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Table 1: Comparison in total factor productivity per employee of sample and
population data, 1996-2002
number of …rms
di¤erence
mean (pop.) >
K-S stochastic
in TFP means > mean (sam.)
dominance test
sample population
t-stat. P-value D-stat
P-value
pooled 9; 148
105; 560
300:561
13:83 0:000
0:099
0:000
1996
1; 743
25; 243
89:165
1:50
0:068
0:049
0:001
1998
2; 219
26; 649
584:078
7:99
0:000
0:102
0:000
2000
2; 601
27; 653
404:945
8:90
0:000
0:173
0:000
2002
2; 585
26; 015
533:742
8:66
0:000
0:203
0:000
Note: TFP means are calculated from residuals of regression of log of value added on log of labor,
log of physical capital and industry dummies.
Source: SORS, AJPES and authors’own calculations.

Table 2: Comparison of …rm characteristics between exporters and nonexporters and innovators and non-innovators in 2002
non-exporters
exporters
non-innovators innovators non-innovators
innovators
Value added per employee
19,627
19,707
21,257
21,293
48,156
48,781
68,843
65,998
Capital per employee
0
2,692
0
1,603
R&D expenditure per employee
1,158,203
1,180,575
2,843,517
7,612,973
Size (sales)
18
19; 5
28
112
Size (employment)
Number of …rms
692
96
1181
394
Note: Median values of variables are reported. Value added per employee, physical capital per employee
and sales are given in Euros (constant 1994 prices).
Source: SORS, AJPES and authors’own calculations.
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Table 3: Share of exporters (innovators) depending on innovative activity
(exports) by …rms, 1996-2002
innovators
non-innovators
year share of exporters
share of exporters
1996
87; 4%
49; 9%
1998
79; 6%
50; 5%
2000
87; 0%
54; 4%
2002
86; 5%
72; 4%

year
1996
1998
2000
2002

exporters
share of innovators
28; 1%
29; 8%
26; 5%
23; 4%

non-exporters
share of innovators
5; 3%
9; 9%
10; 1%
11; 1%

Source: SORS, AJPES and authors’own calculations.

Table 4: Pooled average treatment e¤ects (across industries) of lagged innovation (export status) on current export status (current innovation)
export equation
innovation equation
a
b
ATT SE
obs.
ATT
SEa
obs.b
nearest neighbour matching 0:006 0:034 314 (36) 0:288
0:109 437 (17)
c
nearest neighbour matching 0:006 0:041 314 (36) 0:288
0:111 437 (17)
kernel matching
0:015 0:026 314 (155) 0:268
0:111 437 (29)
radius matching (r = 0.2)
0:027 0:056 43 (77)
0:254
0:080 336 (45)
a
Notes:
bootstrapped standard errors (100 repetitions)
b
number of treatment observations, number of control observations in parentheses.
c
sub-sampling based standard errors (100 draws)
, ,
indicate statistical signi…cance at 10, 5 and 1 per cent, respectively.
Source: SORS and AJPES; authors’calculations.
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Table 5: Transitional probabilities conditional on becoming an exporter
expt jexpt 2 = 0
0
1
productt = 0 productt = 1 productt = 0 productt = 1
productt 2 = 0
8,158
849
421
16
(86.4%)
(9,0%)
(4.5%)
(0.2%)
productt 2 = 1
294
532
13
11
(34.6%)
(62,6%)
(1.5%)
(1.3%)

0
processt

2

=0

processt

2

=1

processt = 0
8,540
(88.4%)
255
(40.4%)

expt jexpt
processt = 1
678
(7.0%)
360
(57.0%)

2

=0
1

processt = 0
429
(4.4%)
11
(1.8%)

processt = 1
16
(0.2%)
5
(0.8%)

Source: SORS and AJPES; authors’calculations.

Table 6: Transitional probabilities conditional on becoming a product or
process innovator
product inovt jproduct inovt 2 = 0
0
1
expt = 0 expt = 1 expt = 0 expt = 1
expt 2 = 0
1,458
633
46
16
(67.7%) (29,4%)
(2,2%)
(0.7%)
expt 2 = 1
276
4,492
5
239
(5.5%)
(89,7%)
(0,0%)
(4,8%)

expt

2

expt

2

process inovt jprocess
0
expt = 0 expt = 1
=0
1,467
633
(68.1%) (29.4%)
=1
275
4,447
(5.5%)
(88.7%)

inovt

=0
1
expt = 0 expt = 1
37
16
(1.8%)
(0.7%)
6
284
(0.1%)
(5.7%)
2

Source: SORS and AJPES; authors’calculations.

24

Table 7: Pooled average treatment e¤ects of lagged innovation (lagged export
status) on the change in export status (innovation)
Product innovation
Pr[Expt ]
Pr[Inovtprod ]
ATT
SEa
obs.b
ATT
SEa
obs.b
nearest neighbour matching
0:015
0:014 265 (172)
0:014
0:057 437 (33)
0:015
0:013 265 (172)
0:014
0:046 437 (33)
nearest neighbour matchingc
0:022
0:015 265 (722)
0:020
0:038 437 (45)
kernel matching
radius matching (r = 0.2)
0:024
0:013 265 (722) 0:013
0:030 331 (45)

nearest neighbour matching
nearest neighbour matchingc
kernel matching
radius matching (r = 0.2)

Process innovation
Pr[Expt ]
ATT
SEa
obs.b
0:001
0:016 245 (168)
0:001
0:017 245 (168)
0:030
0:020 245 (168)
0:032
0:013 245 (756)

ATT
0:016
0:016
0:016
0:046

Pr[Inovtproc ]
SEa
obs.b
0:008 437 (33)
0:009 437 (33)
0:010 437 (33)
0:008 326 (45)

a
Notes:
bootstrapped standard errors (100 repetitions)
b
number of treatment observations, number of control observations in parentheses
c
sub-sampling based standard errors (100 draws)
, ,
indicate statistical signi…cance at 10, 5 and 1 per cent, respectively.
Source: SORS and AJPES; authors’calculations.
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Table 8: Pooled average treatment e¤ects of lagged process innovation (lagged
export status) on the change in export status (process innovation) for three
size classes
Pr[Expt ]
Pr[Inovt ]
a
b
Small (10 < Emp 50)
ATT
SE
obs.
ATT
SEa
obs.b
nearest neighbour matching
0:024
0:037 95 (1026)
0:010
0:014 1050 (375)
c
nearest neighbour matching
0:024
0:038 95 (1026)
0:010
0:013 1050 (375)
kernel matching
0:074
0:020 95 (1389)
0:010
0:015 1050 (375)
radius matching (r = 0.2)
0:077
0:019 44 (382)
0:046
0:008 4340 (766)
Medium (50 < Emp 200)
nearest neighbour matching
nearest neighbour matchingc
kernel matching
radius matching (r = 0.2)

ATT
0:027
0:027
0:023
0:014

SEa
obs.b
0:024 270 (1177)
0:021 270 (1177)
0:022 270 (1351)
0:025 105 (247)

Large (200 < Emp)
nearest neighbour matching
nearest neighbour matchingc
kernel matching
radius matching (r = 0.2)

ATT
0:005
0:005
0:011
0:011

SEa
0:011
0:011
0:012
0:011

obs.b
275 (1532)
275 (1532)
275 (1575)
93 (88)

ATT
0:046
0:046
0:082

SEa
obs.b
0:024 1386 (152)
0:032 1386 (152)
0:049 1386 (154)

ATT
0:064
0:064
0:057

SEa
obs.b
0:023 1603 (164)
0:024 1603 (164)
0:029 1603 (164)

a
Notes:
bootstrapped standard errors (100 repetitions)
b
number of treatment observations, number of control observations in parentheses
c
sub-sampling based standard errors (100 draws)
, ,
indicate statistical signi…cance at 10, 5 and 1 per cent, respectively.
Source: SORS and AJPES; authors’calculations.

Table 9: Firm characteristics of new exporters and non-exporters, 1995-2002
Variable

All new
IP sample
exporters of new exporters
Number of …rms
776
108
Employment
19.66
89.78
(165.57)
(432.42)
Turnover
194.84
957.51
(2060.34)
(5474.22)
Labor productivity
3.03
2.41
(2.75)
(1.62)
Capital intensity
4.40
3.89
(8.82)
(6.42)
Number of products
3.72
(3.48)

IP sample
of non-exporters
238
38.03
(47.95)
286.85
(468.28)
2.56
(1.64)
3.26
(5.77)
3.93
(4.36)

Source: SORS, Slovenian Customs O¢ ce and own calculations.
Notes: Table consists of average values for key …rm characteristics and standard
deviations in parentheses. Monetary variables are given in millions of Slovenian
tolars (1994 constant prices).
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Table 10: Treatment E¤ects of Exporting (for First-Time Exporters) on the Number of Products
Nearest neighbor matching
Time span Treated Controls ATT Std.Err.
t+1/t
165
118
0.083*
0.044
t+2/t
165
108
0.067
0.051
t+3/t
165
98
0.051
0.056

t-stat
1.872
1.303
0.907

Kernel matching
Time span Treated Controls ATT Std.Err.
t+1/t
165
615
0.036
0.033
t+2/t
165
615
0.067*
0.035
t+3/t
165
615
0.018
0.051

t-stat
1.096
1.900
0.354

Source: SORS, Slovenian Customs O¢ ce and own calculations.
Notes: Standard erros for both nearest neighbour and kernel matching
are based on bootstraping (100 repetitions).
*, **, *** indicate statistical signi…cance at 10, 5 and 1 per cent, respectively.

Table 11: Treatment E¤ects of Exporting (for First-Time Exporters) on Total Factor Productivity
Nearest neighbor matching
Time span Treated Controls
ATT
Std.Err.
t+1/t
165
131
0.140***
0.042
t+2/t
165
130
0.156***
0.070
t+3/t
165
132
0.239***
0.067

t-stat
3.352
2.220
3.562

Kernel matching
Time span Treated Controls
ATT
Std.Err.
t+1/t
165
615
0.110***
0.035
t+2/t
165
615
0.097*
0.060
t+3/t
165
615
0.168***
0.046

t-stat
3.145
1.625
3.670

Source: SORS, Slovenian Customs O¢ ce and own calculations.
Notes: Standard erros for both nearest neighbour and kernel matching
are based on bootstraping (100 repetitions).
*, **, *** indicate statistical signi…cance at 10, 5 and 1 per cent, respectively.

27

PUBLISHED PAPERS IN THE SERIES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Lado Rupnik: THE NEW TAX SYSTEM IN SLOVENIA, IER, Ljubljana, 1993, 16 p.
Franc Kuzmin: SOME DILEMMAS IN THE THEORY OF COST-PUSH INFLATION –
SLOVENIAN CASE, IER, Ljubljana, 1993, 17 p.
Miroslav Glas: SLOVENE SMALL BUSINESS, IER, Ljubljana, 1993, 26 p.
Tine Stanovnik: SOCIAL SECURITY IN SLOVENIA, IER, Ljubljana, 1993, 14 p.
Peter Stanovnik, Ivo Banič: THE ROLE OF FDIs IN SLOVENIA'S ECONOMIC DEVELOPMENT,
IER, Ljubljana, 1993, 13 p.
Vladimir Lavrač: THE ADJUSTMENT OF THE SLOVENIAN MONETARY SYSTEM TO THE
EUROPEAN MONETARY INTEGRATION PROCESS, IER, Ljubljana, 1993, 14 p.
Andrej Kumar: EUROPEAN INTEGRATION – REALITY OR A DREAM?, IER, Ljubljana, 1994,
20 p.
Frančiška Logar, Danica Zorko: UPSWING OF TOURISM IN SLOVENIA, IER, Ljubljana, 1994, 23 p.
Milena Bevc: EDUCATIONAL CAPITAL IN SLOVENIA IN THE EARLY 90s, IER, Ljubljana, 1994,
28 p.
Franc Kuzmin: THE MAIN CHARACTERISTICS OF SLOVENE LABOUR MARKET DURING
TRANSITION PERIOD – THE PROBLEM OF UNEMPLOYMENT, IER, Ljubljana, 1994, 9 p.
Emil Erjavec, Miroslav Rednak, Jernej Turk: THE MAIN ISSUES INVOLVED IN THE ECONOMIC
TRANSITION OF SLOVENE AGRICULTURE, IER, Ljubljana, 1994, 16 p.
Stanka Kukar: THE HIDDEN ECONOMY AND THE LABOUR MARKET IN SLOVENIA IN THE
PERIOD OF TRANSITION, IER, Ljubljana, 1994, 16 p.
Milan Lapornik, Peter Stanovnik: INDUSTRIAL AND ENTERPRISE RESTRUCTURING IN
SLOVENIA, IER, Ljubljana, 1995, 24 p.
Vladimir Lavrač: COMMON CAPITAL MARKET OF CEFTA COUNTRIES – A POSSIBLE WAY
OF DEEPENING CEFTA, IER, Ljubljana, 1997, 15 p.
Valentina Prevolnik: HEALTH CARE REFORM IN SLOVENIA, IER, Ljubljana, 1997, 17 p.
Tine Stanovnik: THE TAX SYSTEM AND TAX REFORM IN SLOVENIA, IER, Ljubljana, 1997,
16 p.

WORKING PAPERS
1.
2.
3.
4.

5.
6.

7.
8.

9.
10.

Vladimir Lavrač: EXCHANGE RATE OF THE SLOVENIAN TOLAR IN THE CONTEXT OF
SLOVENIA'S INCLUSION IN THE EU AND IN THE EMU, IER, Ljubljana, 1999, 18 p.
Tine Stanovnik, Nada Stropnik: ECONOMIC WELL-BEING OF THE ELDERLY AND PENSION
REFORM IN SLOVENIA, IER, Ljubljana, 1999, 34 p.
Marjan Simončič, Franc Kuzmin: MACROECONOMIC EFFECTS OF THE PENSION REFORM IN
SLOVENIA, IER, Ljubljana, 1999, 26 p.
Jože Pavlič Damijan: EFFICIENCY OF FREE TRADE AGREEMENTS: DID THE REDUCTION
OF TRADE BARRIERS HAVE ANY EFFECT ON INCREASING TRADE BETWEEN
SLOVENIA AND THE CEFTA COUNTRIES?, IER, Ljubljana, 1999, 18 p.
Boris Majcen: SECTOR PERFORMANCE IN THE SLOVENE ECONOMY: WINNERS AND
LOSERS OF EU INTEGRATION, IER, Ljubljana, 2000, 37 p. + appendix
Peter Stanovnik, Art Kovačič: SOME QUESTIONS OF THE INTERNATIONAL
COMPETITIVENESS OF NATIONAL ECONOMIES WITH EMPHASIS ON SLOVENIA, IER,
Ljubljana, 2000, 24 p.
Janez Bešter: TAKEOVER THEORIES AND PREDICTION MODELS – THE CASE OF
SLOVENIAN PRIVATISED COMPANIES, IER, Ljubljana, 2000, 16 p.
Jeffrey David Turk, Hedvika Usenik: BUYER SUPPLIER RELATIONSHIPS IN THE
ENGINEERING INDUSTRIES IN SLOVENIA AND COMPARISONS WITH HUNGARY, IER,
Ljubljana, 2000, 22 p.
Jože Pavlič Damijan, Boris Majcen: TRADE REORIENTATION, FIRM PERFORMANCE AND
RESTRUCTURING OF SLOVENIAN MANUFACTURING SECTOR, IER, Ljubljana, 2001, 16 p.
Jože Pavlič Damijan, Boris Majcen, Matija Rojec, Mark Knell: THE ROLE OF FDI, R&D

13.

ACCUMULATION AND TRADE IN TRANSFERRING TECHNOLOGY TO TRANSITION
COUNTRIES: EVIDENCE FROM FIRM PANEL DATA FOR EIGHT TRANSITION
COUNTRIES, IER, Ljubljana, 2001, 26 p.
Matija Rojec, Jože Pavlič Damijan, Boris Majcen: EXPORT PROPENSITY OF ESTONIAN AND
SLOVENIAN MANUFACTURING FIRMS: DOES FOREIGN OWNERSHIP MATTER?, IER,
Ljubljana 2001, 22 p.
Nevenka Hrovatin, Sonja Uršič: THE DETERMINANTS OF FIRM PERFORMANCE AFTER
OWNERSHIP TRANSFORMATION IN SLOVENIA, IER, Ljubljana, 2001, 21 p.
Vladimir Lavrač, Tina Žumer: EXCHANGE RATE ARRANGEMENTS OF ACCESSION

14.

COUNTRIES IN THEIR RUN-UP TO EMU: NOMINAL CONVERGENCE, REAL
CONVERGENCE AND OPTIMUM CURRENCY AREA CRITERIA, IER, Ljubljana, 2002, 35 p.
Vladimir Lavrač: MONETARY, FISCAL AND EXCHANGE RATE POLICIES FROM THE

11.

12.

15.
16.
17.

VIEWPOINT OF THE ENLARGEMENT OF THE EUROZONE: SURVEY OF THE
LITERATURE, IER, Ljubljana, 2002, 21 p.
Jože Pavlič Damijan, Črt Kostevc: THE EMERGING ECONOMIC GEOGRAPHY IN SLOVENIA,
IER, Ljubljana 2002, 30 p.
Boris Majcen: THE EFFECTS OF FOREIGN TRADE LIBERALIZATION AND FINANCIAL
FLOWS BETWEEN SLOVENIA AND EU AFTER THE ACCESSION, IER, Ljubljana 2002, 33 p.
Jože Pavlič Damijan, Mark Knell, Boris Majcen, Matija Rojec: TECHNOLOGY TRANSFER
THROUGH FDI IN TOP-10 TRANSITION COUNTRIES: HOW IMPORTANT ARE DIRECT
EFFECTS, HORIZONTAL AND VERTICAL SPILLOVERS?, IER, Ljubljana, 2003, 23 p + appendix

18.

Jože Pavlič Damijan, Črt Kostevc: THE IMPACT OF EUROPEAN INTEGRATION ON

19.
20.

ADJUSTMENT PATTERN OF REGIONAL WAGES IN TRANSITION COUNTRIES: TESTING
COMPETITIVE ECONOMIC GEOGRAPHY MODELS, IER, Ljubljana, 2003, 27 p.
Vladimir Lavrač: ERM 2 STRATEGY FOR ACCESSION COUNTRIES, IER, Ljubljana, 2003, 21 p.
Renata Slabe Erker: ENVIRONMENTAL SUSTAINABILITY IN SLOVENIA, IER, Ljubljana, 2003,
25 p.
Tine Stanovnik, Miroslav Verbič: PERCEPTION OF INCOME SATISFACTION AND

21.

22.
23.
24.
25.

SATISFACTION WITH THE QUALITY OF LIVING; AN ANALYSIS OF SLOVENIAN
HOUSEHOLDS, IER, Ljubljana, 2003, 18 p.
Vladimir Lavrač: FULFILLMENT OF MAASTRICHT CONVERGENCE CRITERIA FOR
SLOVENIA AND OTHER ACCEDING COUNTRIES. IER, Ljubljana, 2004, 15 p.
Janez Bešter: ANATOMY OF A POST-MERGER INTEGRATION: THE CASE OF SLOVENIA.
IER, Ljubljana, 2004, 21 p.
Miroslav Verbič: ECONOMETRIC ESTIMATION OF PARAMETERS OF PRESERVATION OF
PERISHABLE GOODS IN COLD LOGISTIC CHAINS. IER, Ljubljana, 2004, 33 p.
Egbert L. W. Jongen: AN ANALYSIS OF PAST AND FUTURE GDP GROWTH IN SLOVENIA.
IER, Ljubljana, 2004, 42 p.

26.

Egbert L. W. Jongen: FUTURE GDP GROWTH IN SLOVENIA: LOOKING FOR ROOM FOR
IMPROVEMENT. IER, Ljubljana, 2004, 37 p.

27.

Peter Stanovnik, Marko Kos: TECHNOLOGY FORESIGHT IN SLOVENIA. IER, Ljubljana, 2005,
22 p.

28. Art Kovačič: COMPETITIVENESS AS A SOURCE OF DEVELOPMENT. IER, Ljubljana, 2005, 25 p.
29.

Miroslav Verbič, Boris Majcen, Renger van Nieuwkoop: SUSTAINABILITY OF THE SLOVENIAN
PENSION SYSTEM: An ayalysis with an overlapping-generations General Equilibrium Model. IER,
Ljubljana, 2005. 24 p.

30.

Miroslav Verbič: AN ANALYSIS OF THE SLOVENIAN ECONOMY WITH A QUARTERLY
ECONOMETRIC MODEL. IER, Ljubljana, 2006. 26 p.

31.

Vladimir Lavrač, Boris Majcen: ECONOMIC ISSUES OF SLOVENIA'S ACCESSION TO THE EU.
IER, Ljubljana, 2006. 37 p.

32.

Miroslav Verbič, Renata Slabe Erker: ECONOMIC VALUATION OF ENVIRONMENTAL VALUES
OF THE LANDSCAPE DEVELOPMENT AND PROTECTION AREA OF VOLČJI POTOK. IER,
Ljubljana, 2007. 28.p.

33.

Boris Majcen, Miroslav Verbič. MODELLING THE PENSION SYSTEM IN AN OVERLAPINGGENERATIONS GENERAL EQUILIBRIUM FRAMEWORK. IER, Ljubljana, 2007. 37 p.

34.

Boris Majcen, Miroslav Verbič (corresponding author), Ali Bayar and Mitja Čok. THE INCOME TAX
REFORM IN SLOVENIA: SHOULD THE FLAT TAX HAVE PREVAILED? IER, Ljubljana, 2007.
29 p.

35.

Miroslav Verbič. VARYING THE PARAMETERS OF THE SLOVENIAN PENSION SYSTEM: AN
ANALYSIS WITH AN OVERLAPPING-GENERATIONS GENERAL EQUILIBRIUM MODEL.
IER, Ljubljana, 2007. 28 p.

36.

Miroslav Verbič, SUPPLEMENTARY PENSION INSURANCE IN SLOVENIA: AN ANALYSIS
WITH AN OVERLAPPING-GENERATIONS GENERAL EQUILIBRIUM MODEL. IER,
Ljubljana, 2007. 32 p.

37.

Matjaž Črnigoj: RISK AVERSE INSIDERS WITH SPECIFIC OBJECTIVE FUNCTION AND
CAPITAL STRUCTURE. IER, Ljubljana, 2007. 13 p.

38.

Renata Slabe Erker, Janez Filiplič: MONITORING SUSTAINABILITY FOR SLOVENIA’S
REGIONS. IER, Ljubljana, 2007, 22 p.

39.

Jože P. Damijan, Črt Kostevc: TRADE LIBERALIZATION AND ECONOMIC GEOGRAPHY IN
TRANSITION COUNTRIES: CAN FDI EXPLAIN THE ADJUSTMENT PATTERN OF
REGINAL WAGES? IER, Ljubljana, 2008, 40 p.

40.

Jože P. Damijan, Matija Rojec, Boris Majcen, Mark Knell: IMPACT OF FORM HETEROGENEITY
ON DIRECT AND SPILLOVER EFFECTS OF FDI: MICRO EVIDENCE FROM TEN
TRANSITION COUNTRIES. IER, Ljubljana, 2008, 25 p.

41.

Jože P. Damijan, Črt Kostevc, Matija Rojec. INNOVATION AND FIRMS’ PRODUCTIVITY
GROWTH IN SLOVENIA: SENSIVITY OF RESULTS TO SECTORAL HETEROGENEITY AND
TO ESTIMATION METHOD. IER, Ljubljana, 2008, 37 p.

42.

Jože P. Damijan,. Jose de Sousa, Olivier Lamotte. DOES INTERNATIONAL OPENNESS AFFECT
PRODUCTIVITY OF LOCAL FORMS? EVIDENCE FROM SOUTHERN EUROPE. IER,
Ljubljana, 2008, 29 p.

OCCASIONAL PAPERS
1.

Helen O'Neill: IRELAND'S ECONOMIC TRANSITION: THE ROLE OF EU REGIONAL FUNDS
– AND OTHER FACTORS, IER, Ljubljana, 2000, 16 p.

2.

Sanja Maleković: CROATIAN EXPERIENCE IN REGIONAL POLICY, IER, Ljubljana 2000, 13 p.

3.

Peter Backé, Cezary Wójcik: ALTERNATIVE OPTIONS FOR THE MONETARY INTEGRATION
OF CENTRAL AND EASTERN EUROPEAN EU ACCESSION COUNTRIES, IER, Ljubljana, 2002,
17 p.

4.

Andreas Freytag: CENTAL BANK INDEPENDENCE IN CENTRAL AND EASTERN EUROPE ON
THE EVE OF EU-ENLARGEMENT, IER, Ljubljana, 2003, 29 p.

5.

Jasmina Osmanković: REGIONALIZATION AND REGIONAL DEVELOPMENT IN BOSNIA AND
HERZEGOVINA IN THE POST-WAR PERIOD, IER, Ljubljana, 2004, 16 p.

6.

Carlos Vieira, Isabel Vieira, Sofia Costa: MONETARY AND FISCAL POLICIES IN EMU: SOME
RELEVANT ISSUES, IER, Ljubljana, 2004, 36 p.

7.

Bojan Radej. THE FOUR CAPITAL MODEL, MATRIX AND ACCOUNTS. IER, Ljubljana, 2007.
25 p.

