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Abstract: This paper is concerned with the productivity and growth of Swedish exporting
firms. Using data on 9,580 manufacturing firms with 10 or more employees for the period
1997-2008, it estimates a dynamic GMM model that captures both the impact of recurrent
knowledge investment through innovation and potential spillovers from the local milieu. The
majority of the exporting firms are non-innovative. The data reveal that patent applicants
located in knowledge intense milieus account for almost 40 percent of total Swedish exports,
but only 2 percent of the firms. From the regressions it is shown that, relative to a firm that
does not engage in innovation and has scarce access to external knowledge, the level of
productivity is 2-12 percent higher for an innovative firm, depending on how innovation is
defined and where the innovator is located. The annual long-run growth rate is 0.2-0.7 higher
for innovative firms. Moreover, the performance gap between innovative and non-innovative

exporters increases with accessibility to external knowledge for the former.
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1. INTRODUCTION

Recent research has documented and tried to explain substantial performance differences
between exporting and non-exporting firms. Firms’ learning capacity is central to this
literature, but how does firms’ learning occur? An extensive literature has investigated the
role of international spillovers from foreign markets but provides mixed evidence (Wagner
2007).

The exporting firms’ learning might also be associated with their innovation efforts. The
theoretical prediction is that the most innovative firms with attractive products and a superior
production technology and higher productivity become exporters (Grossman and Helpman
1995). Using micro data, some recent works provide empirical evidence that exports and
innovation are interrelated (Cassiman, Golvkoand Martinez-Ros, 2010; Lileeva and Trefler,
2010; Aw et al., 2007; Aw et al, 2011), but the direction of the causality is still an open

question.

In addition to customers, competitors, other relations on the export market and internal
conditions of the firm related to innovation engagements, the geographical environment is a
potentially important complementary source of knowledge. There is a broad consensus in the
literature that firms benefit from internal learning, but also that knowledge in an urban region
generates spillovers of about the same size as the return from the firms’ own investments
(Keller, 2010). Feldman (1994) demonstrates the importance of the presence of factors such

as specialized business services.

This paper considers the geography of innovation and the role of a particular location for both
innovative and non-innovative exporters. We follow the approach in Feldman (1994) and
identify 35 different knowledge-intense producer services at the 5-digit level in which the
share of employees with a university degree is above 30 percent. These services include ICT,
R&D-engineering, finance, brokerage and recruitment of personnel. For each local economy,
our data contains information on the aggregate number and wage sum of these employees, as
well as the time distance from each location to all other local economies, enabling us to

calculate the accessibility of each firm to specialized business services.



To capture both internal innovation efforts and external knowledge flows, we use annual
information on 9,580 manufacturing Swedish exporters covering a 12-year period, and
detailed information about the firms’ accessibility to knowledge-intense producer services in

290 municipalities. The panel data is estimated with a dynamic GMM estimator.

To our knowledge, the present study is unique as it is the first country-study ever that, within
the same framework: (i) observes the long-run innovation and productivity performance of the
exporters in a country, based on annual information of the firms, (ii) includes several
alternative innovation proxies, (iii), covers all manufacturing firms with 10 or more

employees, and (iv) is able to distribute the firms on detailed geographical levels.

Our data reveals considerable heterogeneity in productivity and growth among the exporting
manufacturing firms. Moreover, in contrast to the theoretical predictions by Grossman and
Helpman (1995), not only the most innovative firms become exporters. We find that majority
of all Swedish manufacturing firms with more than 10 employees can be classified as non-
innovative. On average, the non-innovative firms were present on foreign markets for 6-8
years of the 12-year period of our study, compared to 10-11 years for innovative firms. The
132 firms (2 percent of the exporters) that are considered persistently innovative based on
patent applications, and which are located in milieus with high accessibility to knowledge,

account for 38 percent of the total Swedish export value.

The use of various firm-level measures on innovation, together with variation of accessibility
to external knowledge observed in our sample, allows us to draw some interesting conclusions
on the heterogeneity in performance of exporting firms. First, we find that there is a large
number of exporters that are not innovative. Only half of the exporting firms are persistent
exporters. Not more than one out of five exporting firms renew their products persistently,
and just one out of ten firms is recurrently innovative based on information on patent
applications. Second, relative to a firm that does not engage in innovation and has scarce
access to external knowledge, the level of productivity is 2-12 percent higher for the
innovative firm, depending on the specific location and the specific innovation measure.
Third, with the same reference alternative as above, the annual growth rate is about 0.2-0.7
percent higher for innovative firms. Fourth, the performance gap between innovative and non-
innovative exporters increases with accessibility to external knowledge for the former

category of firms.



The rest of this paper is organized as follows. Section 2 summarizes the results from previous
empirical studies on innovation, productivity and exports, discusses our research objectives
and formulate hypotheses. Section 3 presents our methodological approach. Section 4
provides the description of the dataset. The econometric analysis is conducted in Section 5.

Section 6 highlights some implications of the results and concludes the paper.

2. PREVIOUS RESEARCH, MOTIVATION AND HYPOTHESES

The productivity premium due to self-selection and learning-by-exporting among exporting
firms and plants has received substantial attention since the seminal papers by Bernard and
Jensen 1995 and 1999. Recently, a growing number of studies have included innovation in
the analysis of firm’s export performance. Still very few studies include the geography of
innovation, comparative measures of innovation, and innovation efforts observed over time.
In this section we briefly review the literature on exports, productivity innovation and spatial
aspect of innovation before presenting the research framework and objectives.

2.1 Empirical studies on innovation and exports

A main research question in the theoretical literature on innovation and exports has been
whether innovativeness causes a firm to export, whether the presence on export markets spurs
firms’ innovation or whether the causality goes in both directions. The early theoretical
literature on the relationship between innovation and exporting predicts firms’ exporting as a
causal effect of their knowledge investments and innovative activities (Vernon 1966;
Krugman 1979). In the technology-gap by Hobday (1995), innovation rates are accelerated by
foreign consumer demand and, accordingly, a firm’s exporting activities. In the endogenous
growth model by Grossman and Helpman (1995), trade is recognized as a mechanism to gain
access to the knowledge stocks of trading partners, while Aw et al. (2011) suggest a dynamic
model with feed-back effects from exports on both innovation and productivity.

Over the last decades, a large number of empirical studies at the micro level have analyzed the
importance of firms’ innovation engagement as a determinant in the relationship between
exports and productivity. One strand of this literature is based on probability estimates.
Bleaney and Wakelin (2002), for instance, find that British firms are more likely to export if
they are in a sector with a high R&D intensity (R&D to sales ratio), and Love and Roper
(2001) report that British plants with in-house R&D capability are more likely to export.
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Salomon and Shaver (2005), and Salomon and Jin ( 2010) present evidence that exporting
increases Spanish firms’ propensity to innovate, while Cassiman, Golovko and Martinez-Ros
(2010) suggests that the causality also goes in the opposite direction; Spanish firms that

engage in product innovation significantly have a higher probability of exporting.

Estimating plant-level data from the Taiwanese electronics industry, Aw et al. (2007) find that
exporting firms not investing in training (as a proxy for R&D and innovation) have lower
productivity rates than firms investing in training. Complementary results are provided by
Criscuolo et al (2005). Analyzing survey data for U.E countries, they document a correlation

of innovation, productivity and exports.

Garcia et al. (2012) show that more technology advanced firms benefit more from exporting
by increase their productivity compared to less technological firms, which provides some
evidence of the role of absorptive capacity in knowledge spillovers. It also supports the idea
that firms need comparative technological knowledge and expertise to benefit from external

knowledge.

2.2 Research on innovation and geography

Thanks to the increasing availability of micro data, research on the link between innovation,
productivity and exports has increasingly shifted from aggregate to disaggregate levels. This
has contributed to a deeper understanding of the complex process. However, while there are
obvious advantages of observing data samples of individually unique production units, this
type of research typically also suffer from some problems. One is that resources required to
produce innovation are typically not confined to the boundaries of a single firm or plant.

Urban economists have convincingly shown that the geography also matters.

Although the trade is considered as a main mechanism to gain access to the “global stock of
knowledge”, even the largest multinationals are embedded in ecosystems that support and
sustain their activity (Gassler and Nones, 2008). Indeed, these systems are globally connected,
but their innovation processes are still carried out predominantly in a few key regions
(Rugman, 2000).

Recent research in the geography of innovation has established several stylized and

commonly accepted facts including: (i) innovation is spatially concentrated, and (ii)



knowledge spillovers are geographically localized (Feldman and Kogler 2010; or Johansson et
al. 2012). Bettencourt et al. (2007) report that large metropolitan areas have
disproportionately more patents than smaller areas, implying that increasing returns to
innovation exist as a function of city size. Regarding the importance of spillovers, research in
this field has produced a large variation in the results, but the majority of studies are centered
around the conclusion that a doubling of the city density creates a productivity increase of 3-8
percent (Sveikauskas 1975; Tabuchi 1986; L66f and Nabavi 2013).

Why is geographical proximity influencing firms’ innovation and productivity? A dense
nearby environment with a wide spectrum of knowledge resources, and qualifications and
competence profiles of the labour supply provides rich opportunities for knowledge exchange
and creative interaction between firms and individuals in the region. Transport costs, the rate
of return on human capital and innovation will benefit from the increased proximity (Glaeser
and Ponzetto, 2010). In addition to reduced transportation and communication costs, theories
of agglomeration economies include accumulated knowledge, Marshallian (specialization) or
Jacob (variation) externalities, and the thickness of the labour market. Firms and industries
benefit in a pronounced way from each other’s knowledge and innovation activities (Fujita

and Thisse, 2002).

2.3 Motivation and objectives

The main motivation for this study is that the existing literature on the learning of exporting
firms, the relationship between innovation, productivity and exports, has largely overlooked
the geography of innovation. We argue that the local knowledge resources required to
generate economically valuable production are typically not restricted to a single firm or a
single plant. By including the location of the firms, the study aims to better understand the
heterogeneity of the performance of exporting firms, and whether the particular location of a
firm can compensate for the lack of internal innovation activities, or augment the effect of

innovation efforts.

A second motivation is that many existing studies suffer from poor measurement of firms’
innovation activities. Aw et al. (2007), for instance, use investment in training as a proxy for
R&D. Other studies (e.g. Castellini and Zanfei 2007; Harris and Li, 2011) apply cross-
sectional data from community innovation surveys. However, more recent research has

emphasized the importance of sustained recurrence of the innovation-engagement. Such
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differences in a firm’s internal accumulation of knowledge remain persistent over time (Klette

and Kortum 2004).

Many existing studies observe innovation by means of R&D-expenditures. However,
innovations can be made without formal R&D, and a not negligible share of small and middle
sized firms conduct research and development but do not report it. Moreover, it is often
desirable to use a more direct measure of innovation than the input variable R&D. Still,

focusing on innovation instead of R&D is also problematic.

A main issue is that there exists no widely accepted definition of innovation. Indeed, thanks
to work by the OECD and others, there is a definition of innovation by firms that is fairly
standard across countries: “An innovation is the implementation of a new or
significantly improved product (good or service), or process, a new marketing method,
or a new organisational method in business practices, workplace organisation or
external relations” (from OECD's so-called Oslo Manual, 2005). Nonetheless, what is

b

“new” or “significantly improved”, or the difference between a radical innovation and an

incremental innovation, or the difference between an innovation and an imitation, is less clear.

In this study, we choose to observe the innovative by using three different proxies, each of
which contains its own flaws. But our a priori assumption is that all three should give similar,
or at least non-conflicting, evidence. The indicators are (i) persistent presence in the export
market, (ii) regular renewal of export products, and (iii) regular patent applications. We
consider the first indicator as the weakest of the three, since we only assume, without
observing it, that a sustained presence on foreign markets requires continuous renewal. The
two other measures are both observed in our data, and we consider patent application as the

most significant indicator of the firms’ innovation activities.

2.4 Hypotheses
The discussion of the theoretical and recent empirical literature above leads to the following

hypotheses:

Hypothesis 1: Exporters are distinguished by their ability to absorb and assimilate external
knowledge. Through learning from spillovers and external knowledge, a non-innovative

exporter can compensate for lack of internal learning from innovation activities. This is
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reflected in a positive correlation between accessibility to external knowledge and

productivity for non-innovative firms.

Hypothesis 2: Only innovative exporters have a distinct learning capacity. External
knowledge gets useful first when it is combined with internal knowledge and capabilities
inside the firm. This will result in a systematic difference between innovative and non-

innovative regarding exploitation of external knowledge.

Hypothesis 3: Instead of converging, the already divergent level of productivity between
innovative and non-innovative exporters becomes more divergent over time due to a

systematic difference in the growth rate.

Hypothesis 4: Variations in the local knowledge spillovers influence the growth rate and
increase the existing productivity gap between innovative exporters. Innovative exporters in

milieus with high accessibility to external knowledge grow faster than other innovative firms.

3. MODEL AND ESTIMATION FRAMEWORK

The analysis relies on two measures of firm productivity. The first is value added and the
second is total factor productivity, TFP. For the latter, we use the Levinsohn and Petrin
(2003) approach, which is a slightly simplified version of Olley and Pakes (1996) and in line
with several other authors (e.g. Silvia et al. 2012). The main difference between these two
approaches is that Levinsohn and Petrin (2003) suggest the use of intermediate inputs as a
proxy rather than investment which is used in Olley and Pakes (1996). TFP is computed as the
residual of the Cobb-Douglas production function where value added of the firm is the
dependent variable and labour inputs (divided into highly educated and ordinary labour),
material and physical capital are used as determinates. This method is assumed to take care of

simultaneity and selection bias in the estimation of production function at plant level.

! Levinsohn and Petrin (2003) propose using a commonly observable variable (intermediate input) to
control for unobserved productivity. Their methodology is based on the following key result: under the
assumption of perfect competition, the intermediate input's demand function is a monotonic function
of productivity. However, firms in most industries enjoy some degree of market power such that
perfect competition may not be a desirable assumption for most empirical studies. This paper
contributes to the literature by showing the monotonicity condition holds under monopolistic
competition.



Our empirical model is a Cobb-Douglas function. The variables we would like to explain are
productivity and productivity growth. The key interest is to determine the elasticity of
productivity and growth with respect to a composite variable consisting of different
alternatives for innovation combined with different accessibility to external knowledge. The

equations used in this paper are:

@ Yi=a ta;+a +7 Y B 1S+ B,EMR

ijt-n
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where we estimate log productivity (yi;) in equation (1) and growth of log productivity (Ayi)
in equation (2). IS is the interaction variable between innovation and geographically related
knowledge spillovers. There is a substantial degree of heterogeneity across firms in our
sample. The levels of productivity and productivity growth in some industries are higher than
in others due to factors unrelated to innovation and location. We therefore allow for
exogenous differences in productivity and growth across industries by including industry
effect (¢5). We also include time fixed effects (), because our sample period covers
fluctuations over the business cycle and particularly the ICT debacle 2000-2002. The third
category of heterogeneity that we allow for is fixed effects for individual firms (¢;). EMP is
log employment, PC is log physical capital, HC is human capital, EP is export participation
years, OW is corporate ownership and ¢ is the idiosyncratic error term. Since several papers
have shown a persistent difference in productivity levels across firms (Syverson 2011; Dosi
2007), we also include lagged labour productivity and lagged growth, respectively among the

controls.

The empirical model that we apply is a dynamic one-step system GMM estimator (Arellano
and Bover 1995; Blundell and Bond 1998). In order to apply equations (1) and (2) in the
GMM framework, we need to classify the variables as endogenous, predetermined, and
weakly exogenous and strictly exogenous. Based on the literature, we treat the determinants
of productivity, human capital, physical capital and firm size (employment) as endogenous
regressors. The endogeneity concern is a possible correlation between these variables and

unobserved productivity shocks.
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Our key indicator variable 1S and the other dummy variables are all treated as exogenous in
the model. It should be noted that the variation over time in IS is almost zero, since the
innovation strategy is constant and most firms do not change location during the 12-year
observation period. Finding a plausible instrument for this almost constant variable is not

possible in the present application (for a similar case, see Lychagin, 2010).

4. DATA

4.1 Key variables

This study is based on register data on exporting manufacturing firms in Sweden from
Statistics Sweden, and EPO’s database PATSTAT. Both databases contain annual firm
observations over the period 1997-2008. The register data covers 100% of Swedish
manufacturing export from firms with 10 or more employees, and provides information on the
firms’ value added, exports, employment, human capital (university educated employees),
physical capital, ownership, geographical location and industry classification. By merging
PATSTAT with the register data we receive information on all firms in Sweden that have

applied for a patent nationally or internationally during the period we study.

Our primary interest is whether productivity (value added and total factor productivity) for
exporting firms is related to innovation (internally generated knowledge probably linked to
foreign customers) and location (externally generated knowledge) or both. We use three
different proxies for capturing firm innovation. The first is persistent presence on the export
market, which means a persistent exporter exports all the years when the firm is active in
foreign markets. The second is the frequency of renewal of their export products. Firms which
have created at least 4 new products during the 12-year period are considered to be
innovative. Our third innovation measure is patent application. The criterion to be considered
innovative here is that the firm has applied for a patent in at least 2 of the 12 years of the

period.

In order to capture the impact of location we use knowledge-intensive producer services as a
proxy for the mass or amount of influential external knowledge. The approach is the
following: First we observe all the exporting and non-exporting, manufacturing and service

firms in Sweden, in 290 municipalities. For each of these 290 places we have a specific
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measure showing firm’s accessibility to service producers inside and outside the own
municipality. Next, the approximately 400,000 existing firms are separated into three evenly
distributed groups of municipalities with low, medium and high accessibility. Finally, we
observe number of exporting firms in the groups. Thus, our data set allows us to separate the
influence of knowledge spillover related to specialized business services from the importance
of the density of firms, since the latter is of the same order in all the three groups. Table 3
reports that about 50 percent of the exporters are located in areas with low accessibility to
external knowledge, while 36 percent have medium accessibility, and the remaining 14

percent are in local milieus with high accessibility to knowledge.

Combining observations on two different state of innovation activity, and three different types
of firm location, we create the interaction variable 1S (Innovation and spillover from the
surrounding geography) that have 6 different categories: 1S1, non-innovative, low
accessibility; 1S2, non-innovative, medium accessibility; 1S3, non-innovative, high
accessibility; 1S4, innovative, low accessibility; IS5, innovative, medium accessibility; 1S6,

innovative, high accessibility.

4.2 Control variables

There is a broad consensus in the literature that firm size is positively related to productivity
due to larger markets, economies of scale and scope and similar factors. Tables 1 and 2 also
show that persistent innovators are substantially larger than other firms. In order to isolate the
influence of size on productivity, we include the current and lagged number of employees in
both equations. Since this variable is considered as potential endogenous, appropriate

instruments are included in the model.

An extensive empirical literature has confirmed a significant positive relationship between
physical investments and productivity (For early studies, see Cohen and Klepper 1996;
Griliches, 1998; Sutton, 1998). Several kinds of relationships are possible: (i) investment in
physical capital influences subsequent firm productivity, (ii) firm productivity influences
subsequent investment, and (iii) investment and productivity are influenced simultaneously by
a third factor or by interdependent dynamics of mutual causation. In this analysis we account
for the causality issue with different lag structures of both physical investments and

productivity, and include instruments.
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The core of modern growth literature is the idea that human capital and skilled labor enhance
productivity. Another central message from a wide range of regional and urban studies
suggests that local economies adhering to large urban agglomerations are more innovative and
productive than other places. At the same time large urban regions have higher wages and
attract highly educated, skilled and creative labour. Hence, it becomes problematic to
determine the extent to which higher productivity is caused by a region’s productive milieu,
and the extent to which it is the consequence of a selective in-migration of skilled persons. In
this paper, we follow the literature and try to mitigate the problem of a skewed distribution of
talented workers by controlling for the current and lagged share of people with 3 years of
university education in each individual company. The variable is treated as endogenous in the

models and therefore instrumented.

Firms that belong to a multinational group (MNE firms) stand out as different from others in
terms of their propensity to conduct innovation projects and ability to get positive results from
their efforts. This phenomenon is often attributed to the diffusion of knowledge that takes
place in a multinational group with widely spread intra-group networks. Moreover, the global
location of subsidiaries makes it possible for local firms in a group to tap knowledge from
different knowledge centers around the world. We account for the relation between ownership
and productivity by four different dummy variables represent independent domestic firm,
domestic firms that are part of a domestic group, domestically owned multinationals and

foreign multinationals.

In the twelve different regressions (3 different innovation measures and 2 different
productivity measures for equation 1, and equation 2, respectively), we also control for
number of years the firm is present on the export market, industry classification at the 2-digit

level and 12 year dummies.

4.3 Summary statistics

Table 1 reports the descriptive statistics for the three data panels applied in the empirical
analysis for the period 1997-2008. In the first category, we define innovation by persistency
on the export markets. The upper part of the table shows that nearly half the exporters are
present on the export market in all years for which we observe them (48,7 %). On average,
they are present on the export market for 10 years. The second half of the exporters, which we
define as non-innovative, export for 6 of the 12-year period.
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The middle section of Table | reveals the summary statistics for the panel when the innovation
criterion is renewal of the product. Only one exporting firm out of five introduces new
products recurrently. The last section shows that not more than 9 percent of the firms fulfill
the requirement of applying for a new patent more than once (one year) during the 12-year

period.

For each classification of the firms into non-innovative and innovative exporters, we
distribute the firms across places with low, medium and high accessibility to external

knowledge.

Irrespectively of how we define an innovative firm, the three data panels show a systematic
regularity: Innovative exporters are larger, more human capital intense, more productive, and
have higher exports per employee in each location than non-innovative exporters. The
innovative exporters are typically owned by a multinational company, while other exporters

are independent firms, or belong to a group with only domestic affiliates.

5. RESULTS

5.1 Level of productivity

Table 2 shows the results for the dynamic GMM regression estimations of equations (1).
Coefficient estimates are presented for all three innovation indicators, and two different
productivity measures. Panel | reports the results for export persistency, Panel 1l for new
products and Panel Ill for innovation measured by patent applications. The left column in
each panel displays the results when the dependent variable is log value added (VA), and the

dependent variable in the right column is log total factor productivity (TFP).

The six key variables (IS1-1S6), reported in the upper part of the table, describe the influence
of innovation and location on the productivity of exporting manufacturing firms. Results for
the covariates are given in the middle section of the table, and the test statistics for presence
of autocorrelation in the error term and endogeneity in the model are shown in the bottom part
of the table.
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The first hypothesis test the assumption that exporters are distinguished by having capacity to
learn from external sources. The physical location to a knowledge dense area means that a
non-innovative company can compensate for the lack of own investments in innovative
activities. This is reflected in a positive correlation between accessibility to external

knowledge and productivity.

The coefficient estimates for non-innovative shows the following: Relative to the average
firm that does not engage in innovation at all, and which is located in a municipality with low
access to external knowledge (IS1), no or only weak learning-effect from spillovers can be
found in the level of productivity for non-innovators located in areas with medium (1S2) or
high accessibility (IS3) to external knowledge. Thus, we reject the hypothesis that non-
innovative exporters can have absorptive capacity to internalize external knowledge by

assimilating intended and unintended spillovers.

The second hypothesis claims that only innovative exporters have a distinct learning capacity.
External knowledge gets useful first when it is combined with internal knowledge and
capabilities inside the firm. The composite variable measuring both internal and external

knowledge is an increasing function of the spillovers intensity only for innovative firms.

The coefficient estimates for the variables IS5 and 1S6 provide support for the hypothesis. The
elasticity of productivity with respect to external knowledge is systematically stronger for
innovators with medium or high access to specialized business services and other factors
associated with knowledge proximity (a thick labour market, related variety to firm that have
low cognitive distance in terms of their input combination, Jacobs-type externalities between

complementary firms etc.)

The estimates for the 1S5-variable (innovative firms in locations with medium access to
external knowledge) are within the range 0.03-0.07. Only the TFP-estimate for persistent
exporters is outside this range and the coefficient is non-significant. The final key-variable is
IS6, and the estimates are within the range 0.05-0.12. The highest estimate is reported for
persistent patent applicants in high accessibility areas, and the lowest for persistent exporters

in knowledge intense milieus.
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The estimated effect for the covariates shows positive and significant effects for firm size and
number of years on the export markets. The coefficients for human capital are sizeable but not
significant. No systematic pattern is found for physical capital cross the regressions.
Controlling for innovation, location, size, human capital, physical capital and presence on the
export market, the results show that multinational ownership has no additional explanatory

power.

The statistics reveals that we use between 99 and 211 instruments for the equation including
12 year dummy variables and 13 industry variables (technically they are also instrumented in
regression). The Arellano-Bond (AR) tests for zero autocorrelation in the first-differenced
error are satisfactory, and the Hansen tests show that the overidentifying restrictions are valid.

5.2 Productivity growth

The results for the growth model (equation 2) are presented in Table 3, which follows the
same structure as Table 2. The hypotheses to test here is linked to Krugman (1991) who in
contrast to the predictions of neoclassical growth theorist, suggests that rather than
converging, national economies will become more divergent over time. In the present study,
Table 1 shows that innovative firms are more productive than other exporters. Hypothesis 3,
states that these firms also will grow faster than non-innovative firms and increase the

productivity gap over time.

The regression results in Table 3 show a distinct and clear pattern: No differences in
productivity growth can be found between non-innovators in areas with poor knowledge
accessibility. But irrespectively of productivity measure and geographical location, innovative
exporters always have higher growth rate than other exporters. Thus, hypothesis 3 cannot be

rejected.

The final hypothesis states that variations in the local knowledge spillovers influence the
growth rate and increase the existing productivity gap between innovative exporters. The
regression results presented show that growth rate among innovators is systematically larger
when the output measure is TFP. Moreover, the estimates for growth rates are largest when
innovation is observed by patent application, and lowest using persistent presence on the

export market as a proxy for innovation.
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The main conclusions regarding hypothesis 4 can be drawn from the dynamic GMM estimates
is that innovative exporters in milieus with high accessibility to external knowledge grow
faster than other non-innovative firms. Five out of the six regression results for 1S4-1S6 in
Table 3, show that the growth rate for innovative exporters is positively associated with the
accessibility to external knowledge. Only the 1S6-estimate for new products deviates from the
uniform pattern. The size of the IS6 estimate is lower than the IS5 estimate (0.063 versus

0.072). However, the overall conclusion is that Hypothesis 4 cannot be rejected.

Recalculating the coefficient estimates to growth figures, using the average nominal growth
rates for 1S1 (4 percent) as reference, the point estimates presented for the IS4-variable
suggest that the long-run growth rate for 1S4 is 0.1-0.3 percent higher. The corresponding
growth gap is 0.1-0.5 percent for innovators located in places with medium access to
knowledge externalities and 0.2-0.7 for persistent innovative exporters in the most knowledge

intense areas.

The results for the control variables reveal that TFP-growth is neutral with respect to
employment growth. By construction of the model, the estimate of employment growth in the
VA-model is positive. Also due to model specifications, the VA and TFP -results diverge for
growth of physical capital. The human capital variables are sizeable, but not significant. In all
six regressions, productivity growth is positively linked to the yearly present on the export
market, indicating learning-of-exporting. The ownership variables suggest that foreign
multinationals have higher growth than domestic firms, ceteris paribus. The bottom part of

table 3, reports that the test statistics is satisfactory.

The summarizing finding concerning the estimates from regressing equation (2) is that the
already superior exporters will increase their performance gap to other exporting firms in
Sweden. The reason is more efficient internal learning through recurrent annual innovation

efforts, higher absorptive capacity and a knowledge intense local environment.

In order to check the robustness of the results we have relaxed the requirement for being
classified as innovative, and we have also estimated regressions (1) and (2) with the pooled
OLS model and the random fixed model. These checks show that the overall finding
presented above is consistent across definitions and models.
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6. CONCLUSION

Firms’ learning capacity is central to the literature on exports and productivity. But how does
learning occur? Theoretical predictions on learning-by-exporting has mainly not been
confirming by empirical evidence, while there are strong evidence in favour of self-selection
of more productive firms into exporting. Innovation has been suggested as selection
mechanism. Ex ante productivity premium of innovators compared to non-innovators
influences the decision to start exporting. Recent studies have also confirmed interrelation
between innovation and exports, although the causality is still an open question. Thus,

exporting firms’ learning might be closely linked to their innovation efforts.

However, many importers are not innovative. Our data, consisting of all 9,580 Swedish
manufacturing with 10 employees or more that were present on the export markets during a
12 year period, shows that a majority of these firms cannot be classified as innovators. Not
more than 1 out 10 firms applied for a patent during more than one year. Only 20 percent are
recurrently renewing their products and 50 percent of the exporters are not persistently present

on foreign markets.

There is a broad consensus in the literature that firms are learning not only from their own
innovation activities, but also from other innovative firms, specialized business services and
other kinds of external knowledge. Such spillovers have been found to be spatially
concentrated and rapidly diminishing with distance.

By including the location of the exporting firms in the analysis, this study provides evidence
whether a particular location of a firm can compensate for the lack of internal innovation
activities, or augment the effect of innovation efforts. A main conclusion is that the ability to
absorb and assimilate external knowledge differs substantially between innovative and non-

innovative exporters.

Using a dynamic GMM-model, our regression results shows that an innovative exporter can
increase productivity by up to about 10 percent due to spillovers from the surrounding
environment. We find no or only very weak spillover effects for the non-innovative exporters.

The external knowledge has a positive and significant impact also on the long-term growth
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rate for innovative firms. No corresponding growth effect is shown for non-innovative

exporters.

The results of our study include issues that are potential areas for future research. One such
issue concerns persistent innovation engagement. If persistent innovation is good for
exporting firms, why aren’t all exporters innovative? To become an exporter, a firm must
have reached some critical threshold, showing characteristics of self-selection. But for various
reasons, a large fraction of the exporters chooses strategy with no, or only temporary renewal
of their products and processes. What is the role of financing for this decision? How
restrictive is the lack of internal knowledge and expertise in the organization and management

for decisions but not explicitly applied on the learning and productivity of exporting firms.
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TABLE SECTION

Table 1: Summary statistics.

Three different proxies for innovative exporters and three different types of locations
Sample size 9,580

I. Persistent exporters

1. New export products

I11. Patents

Some years with no exports

Exporting all years

Identical Products

Introduction of 4 New

Applications <2 years: 91.4

Applications 2 years or more:

51.3% 48.7% 79.6 % Product: 20.4% 91.5% 8.5%

Spillover Low Med High Low Med High Low Med High Low Med High Low Med High Low Med High
Level, log VA 15.94 16.03 16.14 16.85 16.98 17.16 16.15 16.17 16.19 17.19 17.36 17.53 16.29 16.32 16.34 17.50 17.88 17.95
(0.92)  (1.09)  (1.33) (1.27) (1.46) (1.63) | (1.03)  (1.11) (1.31)  (L.34) (157) (L70) | (L11)  (L19)  (L.39)  (145) (L77)  (1.82)

Growth, log VA 5.2% 4.6% 31% 2.7% 3.1% 2.7% 4.1% 3.3% 2.9% 3.6% 5.1% 3.2% 4.0% 3.8% 2.5% 3.4% 3.9% 5.9%
(0.40)  (0.44)  (053)  (0.41)  (0.46)  (0.56) | (0.42)  (0.47)  (055)  (0.36)  (0.40)  (0.51) | (0.40)  (0.46)  (0.54)  (0.45)  (0.42)  (0.57)

Level, log TFP 14.55 14.59 14.66 14.94 14.99 15.11 14.64 14.64 14.68 15.08 15.18 15.27 14.59 14.71 14.75 15.22 15.42 15.49
(0.56) (0.68) (0.81) (0.68) (0.76) (0.91) (0.61) (0.66) (0.81) (0.68) (0.83) (0.93) (0.62) (0.67) (0.80) (0.76) (0.97) (1.13)

Growth, log TFP 4.3% 3.9% 3.6% 2.1% 2.7% 4.0% 3.5% 3.4% 4.2% 1.9% 3.0% 2.5% 3.3% 3.4% 3.7% 1.8% 2.6% 4.3%
(0.38) (0.42) (0.51) (0.41) (0.45) (0.59) (0.41) (0.45) (0.55) (0.35) (0.39) (0.54) (0.39) (0.44) (0.54) (0.44) (0.43) (0.58)

Exports per Emp, log 9.06 8.74 8.05 12.73 12.86 12.97 10.82 10.37 9.39 12.65 12.88 11.21 11.16 10.89 10.07 12.92 13.24 12.87
(253) (264 (286) (1.41) (152 (157)| (273) (2.96) (3.37) (168 (1.73) (2.81) | (2.63) (2.86) (3.34)  (L73) (1.88) (2.43)

EMP 34 52 102 104 174 233 43 50 78 152 274 366 54 64 114 219 484 430
(110) (225) (766) (285) (783) (991) (107) (164) (330) (393) (1,041) (1,575) (121) (214) (668) (588)  (1,536) (1,668)

Growth, EMP 0.90 0.81 3.02 0.29 241 -1.60 0.40 0.23 -1.02 1.14 5.00 7.16 0.72 0.70 -0.57 -0.60 8.27 13.28
(15.58) (38.87) (345.9) (48.70) (132.3) (134.9) | (18.73) (29.75) (58.87) (65.03) (174.6) (532.5) | (30.66) (51.88) (88.17) (70.39) (242.6) (754.2)

PC, log 14.13 13.75 13.48 15.26 15.06 14.80 14.43 14.01 13.53 15.56 15.37 15.31 14.59 14.17 13.72 15.83 16.06 15.95
(2.67) (342) (379 (267) (319 (365 | (2.77) (3.37) (381) (241) (319 (342) | (272) (335 (3.76) (250) (3.07)  (3.44)

Growth, log PC -0.06 -0.11 -0.17 -0.07 -0.10 -0.17 -0.08 -0.14 -0.20 -0.01 -0.03 -0.08 -0.07 -0.11 -0.18 -0.01 -0.06 -0.08
(2.60) (2.60 (2.96) (1.79) (2.19) (2.79) (2.08) (2.58) (3.07) (1.46) (1.91) (2.36) (1.98) (2.46) (2.99) (1.57) (1.97) (2.18)

HC 2.9% 5.5% 9.9% 4.6% 9.2%  14.0% 3.2% 6.1%  10.4% 53% 105%  14.8% 3.3% 6.3%  10.4% 78%  151%  19.6%
(0.06)  (0.11)  (0.15)  (0.07)  (0.12)  (0.15) | (0.06)  (0.11)  (0.15)  (0.07)  (0.11)  (0.14) | (0.06)  (0.10)  (0.14)  (0.10)  (0.15)  (0.17)

EP 6.34 6.18 6.02 10.37 10.03 9.49 7.48 7.00 6.30 11.22 10.83 10.43 8.14 7.71 6.95 10.87 10.72 10.46
(3.78)  (378) (376 (277) (291) (323)| (3.93) (391) (382 (167) (2.06)  (2.37) (3.9) (3.9) (3.9) (2.2) (2.4) (2.5)

ow1 0.47 0.40 041 0.24 0.20 0.18 041 0.36 0.38 0.18 0.16 0.14 0.37 0.34 0.35 0.14 0.12 0.12
ow2 0.38 0.40 0.34 0.28 0.21 0.21 0.35 0.36 0.32 0.25 0.19 0.19 0.35 0.33 0.30 0.17 0.11 0.15
Oows 0.11 0.12 0.14 0.29 0.33 0.31 0.16 0.17 0.17 0.35 0.35 0.32 0.18 0.19 0.18 0.43 0.49 0.40
ow4 0.04 0.08 0.11 0.19 0.26 0.30 0.08 0.11 0.13 0.22 0.30 0.35 0.10 0.14 0.17 0.26 0.28 0.33
Sum 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Share of total Export 0.4% 0.7% 1.0% 20.7 28,9% 48.3% 1.9% 5.1% 8.8% 19.3% 20.8% 44.2% 6.7% 11.7% 11.8% 14.5% 17.8% 37.6%
Unique firms 2,313 1,793 810 2,441 1,677 546 3,830 2,721 1,076 924 749 280 4,379 3,160 1,224 375 310 132
Obs, total 19,364 13,755 5,531 20,338 13,047 3,572 | 29,968 19,417 6,717 9,784 7,385 2,386 | 35920 23,733 7,975 3,832 3,069 1,128
Obs, fraction 0.26 0.18 0.07 0.27 0.17 0.05 0.39 0.26 0.09 0.13 0.10 0.03 047 0.31 0.11 0.05 0.04 0.02

Note: VA: Log value added, TFP: log total factor productivity, EMP: Log employment, PC: Log physical capital, HC: Human capital, fraction, EP: Years of export
participation, OW1: Domestic non-affiliate enterprises, OW2: Domestic group enterprises, OW3: Domestic multinational enterprises, OW4: Foreign multinational enterprises
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Table 2: Level Log of Productivity. Dynamic GMM

I. Export Persistency I1. New Products I11. Patent
Log VA Log TFP Log VA Log TFP Log VA Log TFP
IS1 Ref Ref Ref Ref Ref Ref
1S2 0.007 0.010 0.000 -0.002 0.011* 0.002
(0.007) (0.008) (0.006) (0.007) (0.006) (0.007)
IS3 0.011 0.025 0.002 0.014 0.024* 0.019
(0.015) (0.016) (0.0149) (0.015) (0.013) (0.015)
1S4 0.025* 0.009 0.027 0.013 0.034* 0.030
(0.015) (0.012) (0.021) (0.018) (0.021) (0.021)
IS5 0.032* 0.014 0.048* 0.040** 0.064** 0.069**
(0.017) (0.013) (0.025) (0.020) (0.031) (0.033)
1S6 0.047* 0.048** 0.068* 0.075** 0.084** 0.116**
(0.026) (0.023) (0.035) (0.029) (0.039) (0.046)
EMP, log 1.315*** 0.298*** 1.294*** 0.285*** 1.018*** 0.295***
(0.162) (0.089) (0.161) (0.091) (0.1205) (0.089)
EMP t-1 -0.926*** -0.120 -0.900*** -0.105 -0.583*** -0.115
(0.177) (0.086) (0.175) (0.086) (0.108) (0.086)
PC, log 0.019 -0.000 0.019 -0.001 0.046*** -0.001
(0.016) (0.010) (0.016) (0.010) (0.010) (0.010)
PCt-1 -0.011 0.013 -0.011 0.013 -0.025*** 0.013
(0.016) (0.009) (0.016) (0.009) (0.010) (0.010)
HC, % 1.474 0.331 1.452 0.337 0.726 0.372
(0.905) (0.493) (0.892) (0.488) (0.692) (0.491)
HC t-1 -1.107 -0.019 -1.081 -0.023 -0.383 -0.061
(0.844) (0.438) (0.831) (0.433) (0.633) (0.433)
EP 0.004* 0.003** 0.004** 0.003* 0.004** 0.003*
(0.002) (0.002) (0.002) (0.001) (0.002) (0.002)
Oow2 0.019* 0.014 0.019* 0.013 0.019** 0.014
(0.011) (0.009) (0.010) (0.009) (0.008) (0.009)
Oow3 0.047 0.036 0.046 0.030 0.034 0.028
(0.041) (0.029) (0.037) (0.028) (0.027) (0.028)
ow4 0.054 0.042 0.052 0.034 0.034 0.034
(0.049) (0.035) (0.044) (0.033) (0.034) (0.034)
Laglimits (33) (3. (33) (3) 3) (3.
Instruments 99 211 99 211 211 211
AR(2) 0.188 0.589 0.186 0.580 0.137 0.607
Hansen 0.164 0.096 0.174 0.088 0.387 0.095

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses. Year dummies and 2-digit sector dummies
included. Number of unique firms with 3 lags for the level equation is 6,882, Total observations 41,261.

(a) Reference is Domestic non-affiliate firms.

IS1: Non innovation, low spillovers, 1S2: Non Innovation, medium spillovers, 1S3: Non Innovation, high
spillovers, 1S4: Innovation, weak spillovers, 1S5: Innovation, medium spillovers, 1S6: Innovation, high
spillovers, EMP: Employment; PC: Log physical capital, HC: Human capital, fraction, YE: Years of exports,
OWL1: Domestic non-affiliate enterprises, OW2: Domestic group enterprises, OW3: Domestic multinational
enterprises, OW4: Foreign multinational enterprises.
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Table 3: Growth Log of Productivity. Dynamic GMM

I. Export persistency I1. New products I11. Patent
A Log VA A Log TFP A Log VA ALog TFP | ALogVA AlLogTFP
IS1 Ref Ref Ref Ref Ref Ref
1S2 -0.002 -0.002 -0.007 -0.009 -0.004 -0.008
(0.005) (0.007) (0.005) (0.006) (0.005) (0.006)
1S3 -0.006 0.003 -0.009 -0.004 -0.010 -0.003
(0.010) (0.013) (0.010) (0.012) (0.010) (0.011)
1S4 0.029** 0.039*** 0.057*** 0.061*** 0.055** 0.072***
(0.013) (0.013) (0.022) (0.018) (0.026) (0.025)
IS5 0.033** 0.040*** 0.072*** 0.076*** 0.088** 0.120***
(0.014) (0.013) (0.024) (0.022) (0.037) (0.039)
1S6 0.035* 0.065*** 0.063** 0.097*** 0.096** 0.156***
(0.020) (0.023) (0.030) (0.033) (0.041) (0.049)
AEMP 0.479*** 0.140 0.472%** 0.141 0.481*** 0.145
(0.107) (0.098) (0.107) (0.098) (0.107) (0.097)
AEMP t-1 0.393*** 0.158 0.389*** 0.160 0.397*** 0.164
(0.141) (0.137) (0.141) (0.138) (0.141) (0.137)
APC 0.031*** -0.001 0.030*** -0.001 0.030*** -0.003
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
APC t-1 0.014 -0.001 0.013 -0.002 0.013 -0.003
(0.013) (0.013) (0.013) (0.012) (0.013) (0.013)
HC, % 0.544 0.397 0.569 0.436 0.565 0.428
(0.402) (0.428) (0.404) (0.433) (0.406) (0.433)
HCt-1 0.544 0.397 -0.518 -0.208 -0.544 -0.228
(0.402) (0.428) (0.386) (0.408) (0.389) (0.407)
EP 0.006*** 0.006*** 0.005*** 0.006*** 0.006*** 0.007***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
VAt-1 -0.092** -0.092** -0.081**
(0.037) (0.038) (0.036)
TFP t-1 -0.596*** -0.580*** -0.575***
(0.101) (0.101) (0.099)
Oow2 0.021** 0.024** 0.020** 0.020* 0.019* 0.021**
(0.010) (0.011) (0.010) (0.011) (0.010) (0.011)
ows 0.077** 0.109*** 0.070* 0.092** 0.061* 0.089***
(0.038) (0.038) (0.037) (0.036) (0.035) (0.034)
ow4 0.086* 0.131*** 0.077* 0.110** 0.069 0.110***
(0.046) (0.046) (0.045) (0.043) (0.043) (0.042)
Laglimits (3.) 3.) 3.) (3.) 3.) (3.)
Instruments 181 181 181 181 181 181
AR(2) 0.202 0.284 0.203 0.274 0.195 0.252
Hansen 0.277 0.348 0.259 0.348 0.252 0.292

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses. Year dummies and 2-digit sector dummies
included. Number of unique firms in the growth regression with 3 lags is 6,310, Total observations: 34,358.

(a) Reference is Domestic non-affiliate firms.
IS1: Non innovation, low spillovers, 1S2: Non Innovation, medium spillovers, 1S3: Non Innovation, high
spillovers, 1S4: Innovation, weak spillovers, 1S5: Innovation, medium spillovers, 1S6: Innovation, high
spillovers, EMP: Employment; PC: Log physical capital, HC: Human capital, fraction, YE: Years of exports,
VA: Log value added, TFP: Log total factor productivity, OW1: Domestic non-affiliate enterprises, OW2:
Domestic group enterprises, OW3: Domestic multinational enterprises, OW4: Foreign multinational enterprises.
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