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Abstract

There are several studies that find a positive e↵ect of productivity on
firm-level export, but little is known about the role of import. This paper
fills this gap by looking at the interaction between import and productivity
in influencing exports. The main hypothesis is that imports stimulate
learning, which in turn means that the productivity e↵ect on export is
greater for firms with previous import experience. To test this, I examine
whether productivity increases the probability to engage in exports and for
existing exporters total value of exports when firms have imported from a
period before. Using data of Swedish manufacturing firms from 1997-2006,
I find that imports enhance productivity in promoting firm’s exports.
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Introduction

There are two well-known facts in international trade. First, most firms do not
export, and those that do are typically highly performing firms. Exporters are bigger,
more productive, earn more profits, pay higher wages than non-exporters. Second, the
majority of trading firms are two-way traders, meaning that exporters also engage in
import. The recent trade literature provides more explanations about the first fact than
the second one. Productivity promotes export at the firm level for both the exten-
sive (total number of firms in a market) and intensive (total export amount per firm)
margins (see Wagner (2007) for a survey of comparative cross-country studies). Cost
complementarity between import and export facilitates firms to be two-way traders and
several studies find that past import is a good predictor of current export, whereas the
evidence of the opposite direction is mixed (Aristei, Castellani, & Franco, 2013; Muûls
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& Pisu, 2009). Studies of the role of import in explaining firm’s export, however, are
still rare.

This paper investigates the importance of previous import as a driver of export by
analysing the e↵ect of the interaction between import and productivity. The hypothesis
is that the e↵ect of productivity on export is greater for firms with previous import
experience. This means that for an equal productivity increase across firms, those with
import experience are able to exploit their experience with exposure to international
markets such that they are more likely to engage in export compared to firms with
no previous imports. This interaction e↵ect is motivated by imports which stimulate
learning, either about the seller’s networks, market demand, or legal and institutional
frameworks in the destination country.

To test this hypothesis, I model firm’s export as a function of productivity, mea-
sured by total factor productivity (TFP), import, and the interaction between TFP and
import. A positive result of this interaction is an indication of a productivity-enhancing
e↵ect on export for firms with previous import. The empirical analyses employ firm-level
data of firms within manufacturing sector of Sweden during 1997-2006.

This paper contributes to the limited number of empirical studies at the firm
level on import and its role on export. The relationship between import, productivity
and export helps advance our understanding of at least two aspects of firm’s behaviour,
namely import as a source of productivity heterogeneity, and the cost complementarity
between import and export. Not only that the entry costs into import and export are
partially shared among the majority of traders, but import experience also interacts
together with firm’s productivity in boosting firm’s engagement in exports. This means
that firms with import experience are in a better position to take advantage of any
policy changes that result in an immediate industry-wide shift in productivity when
compared to other firms on average. From a policy perspective, a positive result of
import-productivity interaction on export can provide an argument for free trade policy,
in a sense that opening up a country for import can help stimulate domestic firms to
export later.

The organisation of the paper is as follows. Conceptual framework on the rela-
tionship between productivity, import, and export is presented in section 2. Section
3 describes the empirical strategy and follows with data description. The results are
presented in section 5. Section 6 concludes the paper.

Conceptual framework

Productivity as a driver of export

One stylised fact within trade studies is that exporting firms are a minority —most
firms do not export. Once they start to export, it is often observed that they are highly
performing firms with high productivity. They earn more profits, employ more workers
and pay higher wages when compared to their non-export counterparts. In terms of
this higher productivity among exporters, Melitz (2003) and Bernard, Eaton, Jenson,
and Kortum (2003) attribute it to the sunk costs of entering into export. Besides the
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Table 1:: Productivity premia of Swedish manufacturing trading
firms, 1997-2006

(1) (2) (3) (4)
Variables TFP Size V A GP

EXP only 0.055*** 0.765*** 0.095*** 0.079***
(0.004) (0.008) (0.004) (0.003)

IMP only 0.085*** 0.713*** 0.118*** 0.104***
(0.006) (0.012) (0.006) (0.005)

EXP and IMP 0.137*** 1.969*** 0.221*** 0.185***
(0.004) (0.008) (0.004) (0.003)

Observations 159,998 160,226 160,226 160,226
R2 0.509 0.372 0.115 0.150

Note: TFP - Total Factor Productivity, in log and calculated using the
methodology of Levinsohn and Petrin (2003), Size - Total employees in log,
V A - Value-added per employee in log, GP - Gross Profit per employee in
log. EXP only - Dummy, 1 if a firm only exports but does not import, 0
otherwise. IMP only - Dummy, 1 if a firm only imports but does not export.
EXP and IMP - Dummy, 1 if a firm both exports and imports. The data
only include firms within manufacturing sector (NACE codes 15-36). Firm
size (except in column 2), year and industry dummies, and constants are
included but not reported. Robust standard errors in brackets.; *** p <
0.01, ** p < 0.05, * p < 0.1.

variable transport costs, each individual firm has to pay upfront fixed costs, which are
not recoverable upon exit, in order to establish an international network of buyers. Only
relatively more productive firms can a↵ord these sunk entry costs and are said to self-
select themselves into export.

Eaton, Kortum, and Kramarz (2004) are among the first to document this phe-
nomenon in French manufacturing firms and other studies also find similar pattern. The
empirical discovery of export premia, or a gain in productivity among exporters, confirm
the prediction from this strand of literature, which is sometimes called the self-selection
literature. A survey of 54 firm-level studies that cover a total of 34 countries by Wagner
(2007) concludes that ”exporters are more productive than non-exporters, and the more
productive firms self-select into export markets.” (p.66)

Another non-mutually exclusive relationship is that exports make firms productive.
This opposite direction of causality is argued to be a consequence of a knowledge flow
from international buyers and competitors, and intense post-entry competition (Wagner,
2007). In the same firm-level survey by Wagner (2007), he finds mixed evidence for
learning by exporting, and concludes that exporting does not necessarily improve firms
in many studies.

The greater productivity, or premia as is often called, among exporters in the case
of Sweden can be clearly seen in Table 1. It is also complemented with importing and
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Table 2:: Composition of manufacturing firms in Sweden, 1997-2006

Temporary Persistent
Non-Importers Importers Importers Total
% ATFP % ATFP % ATFP % ATFP

Non-Exporters 39.22 5.69 6.55 5.91 0.21 6.17 45.98 5.73
Temp. Exporters 11.43 5.87 20.45 6.13 2.45 6.3 34.33 6.05
Perst. Exporters 1 5.95 6.37 6.24 12.32 6.68 19.69 6.5
Total 51.65 5.74 33.37 6.11 14.98 6.61 100 5.99

Note: All columns with label ”%” represents the percentage of total 71,569 firms in manufacturing
sector (NACE codes 15-36) with non-zero employees. ATFP is abbreviated for Average Total Factor
Productivity, in log and calculated using the methodology of Levinsohn and Petrin (2003).

two-way trading activities for comparison. Four performance measures, namely TFP,
firm size, value-added per employee, and gross profit per employee, are regressed on
trade status variables indicating whether a firm (i) only exports, (ii) only imports, and
(iii) both exports and imports at current year. Using data of all manufacturing firms,
the regression results exhibit a positive and significant e↵ect of being a trader after con-
trolling for firm size, year and industry fixed e↵ects. Exporting implies a 5.5% increase
in TFP, a bigger size of 0.765 times, 9.5% more value-added per employee, and 7.9%
more profit over non-exporters. The results are higher for importing than exporting, ex-
cept for firm size (0.713 times). This suggests that the productivity threshold is higher
for imports than exports in the case of Sweden. Consistent with other studies, two-way
trading implies the biggest premia, especially for firm size with almost a doubling of size
compared to non-traders1.

Import and export complementarity

When we observe trading activities of firms, we also find that two-way traders
who engage in both import and export, constitute the majority among all traders. This
phenomenon is well demonstrated in the co-occurrence pattern of trade activities in Table
2 for the composition of Swedish firms within manufacturing sector during 1997-2006. In
this table, the fraction of firms in percentage of the total and the average TFP are cross-
tabulated by their trading activities, in which they are categorised as non-importers
(exporters), temporary, and persistent importers (exporters). From the table, we can
see the co-occurrence of trade activities. Most of the non-importers also do not engage
in exports. This accounts for 39.22% of all manufacturing firms. Similarly, it shows that
the majority of temporary importers are also temporary exporters, and accounts for
20.45% of all firms. Lastly, the majority of persistent firms are also persistent exporters,

1A separate set of regressions using a trader status (whether a firm is an exporter, importer or two-
way trader or not, regardless of years) shows similar results with slightly lower coe�cient estimates.
This suggests that active participation has a greater e↵ect on productivity. Results on these separate
regressions can be provided upon request.
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12.32% of all firms2.

Note also that when firms become more engaged in trade activities, their pro-
ductivity on average also increases, which is consistent with the observations from the
previous subsection. From the same table, non-importers who are persistent exporters
have a higher average TFP than non-exporters, 5.95 versus 5.69. The same pattern goes
for non-exporters, in which the average TFP is 6.17 for persistent importers versus 5.69
for non-importers. The highest average TFP is found in persistent importers who are
also persistent exporters, 6.68.

Kasahara and Lapham (2013) investigate Chilean firms and find that in all six
industries under study3 the majority of trading firms is two-way traders and in almost all
industries the probability of switching from non-trader status is highest among importers.
This means that among firms that have not engaged in any trade previously, most of
them are more likely to try out with the import market first. In all six industries, firms
that import in the previous period are more likely to continue with only import, exit
trading, start two-way trading, and switch entirely to only export in current period,
respectively. But, on the other hand, this pattern is not observed in exporters4.

Aristei et al. (2013) investigate the two-way relationship between export and im-
port of 26 transitioning economies in Eastern Europe using a bivariate probit for the
decision to export(import) as explained by previous import(export) status. The findings
reveal that there is no e↵ect from past export in determining current import, whereas
past import increases the probability of foreign sales. This e↵ect, however, vanishes after
controlling for productivity and other firm’s characteristics. On the contrary, in a study
by Muûls and Pisu (2009) of Belgian firms, the two trading activities have positive and
similar e↵ects on each other.

Despite this regularity, there are only a few studies that o↵ers an explanation for
two-way trading. The typical explanation for this phenomenon is attributed to sunk
costs, in a sense that they are complementary for both imports and exports. Firms that
already paid to enter import (export) market will be more likely to engage in exports
(imports) later because part of the upfront costs is shared. For example, the same
networks that are established for import can partially be used for export as well, and
vice versa. Furthermore, since these sunk costs are paid before entering import and
export markets, so only the most productive firms will be two-way traders (Kasahara &
Rodrigue, 2008).

This paper argues that cost complementarity is not the only reason for the preva-
lence of two-way traders. The exposure to international market via import can lead to

2Observe, however, that the number of non-importers are greater than non-exporters, meaning that
in terms of the number of firms, Sweden tends to export more than import (similar pattern is also found
in Andersson, Lööf, and Johansson (2008)). From table 1 we can also see that the productivity threshold
(the entry costs) of imports is higher than exports. This is a unique case. Typically, we find that more
firms do engage in import than export due to cheaper operating costs and the institutional familiarity
of the domestic market.

3The six industries under their study of Chilean firms are wearing apparel, plastic products, food
products, textiles, wood products, and fabricated metals.

4Refer to tables 3 and 4 in Kasahara and Lapham (2013).
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learning that helps facilitate firm to export later. In this way, there is an interaction
between both productivity and import.

Productivity-import interaction

When a firm engages in imports, it requires an investment in its resources in order
to establish the necessary networks and gain knowledge of the international market.
This can be contact networks of foreign vendors and distributors, customer demands,
the local legal and institutional frameworks such as bureaucratic and administrative
processes. The information exchanges and interactions can lead to a learning experience
for the firm. Compared with other firms with no previous imports, the experienced firm
can combine its knowledge of the international market and its productivity to gain an
easier access to the export market later.

To illustrate the point, imagine two identical firms with similar characteristics, say
Firm 1 and Firm 2, which distribute their products domestically. The only exception
between both firms is that Firm 2 imported a product last year, while Firm 1 did not.
A sudden change, say an oversupply of raw materials that leads to a reduction of input
price, happens this year that instantly raises the productivity of both firms equally. Now
both firms want to expand its market reach abroad. Will the likelihood that both firms
will successfully export be the same? It might not necessarily be so. Chances are that
Firm 2 will be more likely to engage in export than Firm 1.

When the productivity shock happens, Firm 2 is in a better position to take
advantage of its learning about importing processes and realise the returns by using
both the existing and newly acquired resources more e�ciently. This learning lowers the
risks of failure to gain access to export market of Firm 2. On the other hand, Firm 1
has to start the whole exporting process from scratch. The productivity e↵ect on firm’s
exports, hence, is greater if a firm has previous import experience.

With an inclusion of the interaction e↵ect between productivity and import, we
can distinguish the di↵erence of productivity e↵ects between firms with and without
import experience. Moreover, we can evaluate the e↵ects in correspondence with the
extent of firm’s imports.

In the next section, I outline the strategy in order to empirically test the hypothesis
of the productivity-enhancing e↵ects from imports on firm’s exports.

Empirical strategy

Estimation model

In the empirical specification, I model the export of firm i to country j at time t as a
function of past productivity measured as TFP and import, controlling for annual shocks
and country fixed e↵ects, as well as various firm- and country-specific characteristics
variables to capture the factors of trading costs in a gravity equation.
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Formally,

Pr(DEXPijt = 1) = �(↵1(IMPi,t�1 ⇥ TFPi,t�1) + ↵2TFPi,t�1

+ ↵3IMPi,t�1 + x

0
ijt�1 + �1i + �1j + �1t + "1ijt) (1)

EXPijt = �1(IMPi,t�1 ⇥ TFPi,t�1) + �2TFPi,t�1 + �3IMPi,t�1

+ x

0
ijt�2 + �2i + �2j + �2t + "2ijt (2)

The dependent variable for the export participation in equation (1), DEXPijt, is
an indicator of the decision whether to engage in export (denoted by 1) or not (denoted
by 0). For the export intensity, equation (2), the dependent variable, EXPijt, is the
extent of export in terms of total value (intensity), in logarithm. The main independent
variables are lagged import, IMPi,t�1, productivity, TFPi,t�1 and the interaction term
between the two, IMPi,t�1 ⇥ TFPi,t�1. The controls consist of firm-specific variables
(FirmSizeit, MNEi, Corporationi), country-specific variables (GDPjt, Populationjt,
and fixed e↵ects for industry (�i), country (�j) and year (�t). Size and corporate group
a�liation are associated with the financial and other resources, which are usually related
to firm’s export behaviour in a sense that large firms are more likely to export than
smaller ones so it is important to include them in the regression. The country-specific
controls attribute to market size (GDP) and demand (population). Year and industry
dummies are included to control for annual shocks and unobserved heterogeneity within
the industries. Instead of using regional dummies as in other trade studies, I include the
country dummies in order to capture the trade resistance term, following the influential
work by Anderson and Wincoop (2003).

The model features unilateral trade flows, i.e. the exports originate from and the
imports destine to one country only. Since the entry costs into exports are market-
specific (Andersson, 2007), an aggregation of export activities over trading partners
would compound with the e↵ects of productivity and imports and thus bias the results.

For the participation equation, I estimate with probit due to the binary dependent
variable. For the intensity equation, I estimate with pooled ordinary least square (OLS).
The latter estimation does not include zero exports because the logarithmic transfor-
mation of the dependent variable renders these zeros undefined. There is a potential
omitted variable bias from non-randomly dropping of a large amount of zero observa-
tions5 (Heckman, 1979). Alternatively, one could use Heckman selection estimator to
deal with the bias from frequent zeros. In terms of sign and significance, the results do
not generally di↵er between pooled OLS estimator that drops zeros and Heckman. I
include the Heckman results in the Appendix6.

5The number of zeros accounts for 94.44% of total observations.
6In order to estimate Heckman model, it is advisable to include at least one exclusion variable,

which determines the selection equation and not the outcome equation. Here I choose human capital,
measured as a fraction of highly educated workforce with at least three years of university education.
The motivation for this is as follows. In order to export to a new market, a firm requires certain specific
knowledge or network connection, usually embedded in high-ranking personnels in a managerial position,
to establish a contractual transaction. Whereas after the initial entry, it becomes routine process which
can be executed by lower-ranking ad- ministrative personnels to fulfill the export orders. Hence, the
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Since the main focus of this paper is the interaction e↵ects between productivity
and import. In order to estimate the equations (1) and (2), the main variables are de-
meaned before interacting (following Rajan & Zingales, 1998; Balli & Sorensen, 2010).
I discuss the methodology and its implication in more details in the Appendix.

There are several productivity measures in use by empirical researchers, including
value-added per employee, gross profit per employee, which can be considered as a crude
measure of productivity. Whereas TFP is a measure that accounts for the e↵ects in
total outputs that are not caused by inputs used in production, i.e. it is a residual from
the estimation of firm’s production function. I follow the methodology of Levinsohn and
Petrin (2003) to calculate the TFP. The detailed discussion of the methodology is also
in the Appendix.

In the results section, two alternative productivity measures are used as a robust-
ness check. The first one is TFP calculated by following Olley and Pakes (1996) method-
ology. The main di↵erence is the proxy used. For Levinsohn-Petrin’s approach, the in-
termediate inputs are the proxy variable, whereas Olley-Pakes’ approach uses investment
variable instead. For the presentation of the main results, I choose Levinsohn-Petrin’s
approach because there are almost no missing values for all the variables required for
the estimation of firm’s production function. On the contrary, the investment variable
contains zeros for around 3% of total firms, which makes the estimation incomputable
for these firms. The second alternative measure is a value-added per employee, which
can capture merely the labour productivity.

Data

Dataset construction

From the estimation model above, we can see that the dataset involves three
dimensions, namely firm, country, and time. In order to manage the computation,
several considerations have to be made.

First of all, only firms with 50 employees and above are included. Firms, in this
case, refer to those with positive turnover. Because firms with import and export value
within EU member states not exceeding a certain threshold (varying by year due to
adjustment) are not obliged to report their trade activities to Statistics Sweden, many
observations (mainly from small firms) are left out of the sample automatically. More-
over, a vast amount of small firms contributes to a tiny share of all trade, by including
them will explode the dataset tremendously and the computation will be impossible.

Next, I exclude non-exporters from the dataset, also due to computational con-
straint7. This leaves me with persistent and temporary exporters. The total number of
firms is 6,368 in this sample. The next step is to construct the dataset in the following
way:

human capital is more important in the entry decision and becomes not so important in determining
how much to export (Jienwatcharamongkhol, in press).

7A trade-o↵ from excluding these non-exporters, around 65,000 firms, is an upward bias of the esti-
mates because there are only firms with positive exports in the estimated sample.
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Table 3:: Variable description

Variable Description Exp. Sign

Dependent variable

DEXPijt Export status: 1 if firm i exports any prod-
ucts to country j at time t and 0 otherwise.

EXPijt Logged total export value from firm i to
country j at time t in constant SEK.

Independent variables

TFPi,t�1 Logged total factor productivity at time
t� 1 estimated by firm i’s production func-
tion according to Levinsohn-Petrin method-
ology.

+

IMPi,t�1 Logged total import value to firm i at time
t� 1 in constant SEK.

+

TFPi,t�1⇥ IMPi,t�1 The interaction term of TFPi,t�1 and
IMPi,t�1.

+

Firm-specific controls

FirmSizeit Logged total number of employees. +
MNEi Dummy variable: 1 if firm i belongs to

multinationals, 0 otherwise.
+

Corporationi Dummy variable: 1 if firm i belongs to a
Swedish corporate group, 0 otherwise.

+

Country-specific controls

GDPjt Logged gross domestic product of country j
in USD.

+

Populationjt Logged total population of country j. +

1. Each individual firm is matched with all 196 countries8, forming a set of firm-
country diads. This is to simulate the choice of countries that each individual firm can
choose to export to.

2. The constructed diads are then matched with the years that firms are in existent
(firm-country-year triads).

3. The triads are merged with data on firm’s trade (export and import), firm’s
characteristics (total employees, corporate a�liation, etc.), and country variables.

Having constructed the dataset this way, the total number of observations reaches
7,186,536. However, due to the lagged variables on the right hand side and some missing
values within some of the variables, the amount of observations in the actual estimation

8There are 225 countries in total but the data on many variables are not available for 19 of them.
The list of countries is in the Appendix.
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is lowered by around 45% to approximately 3.8 million observations.

Data description

The data for the main estimation model in equations 1 and 2 comes from various
sources. The disaggregated firm-level data is a merge of three databases and all obtained
from Statistics Sweden. The first database is the trade data, which contains the value
of exports and imports of products at 8-digit Swedish equivalent of Harmonised System
(HS) classification. This database is then aggregated to firm’s total exports and imports
shipped between Sweden and the partner countries.

The second database is the firm’s characteristics data, also from Statistics Sweden.
It is a registry of firm information that is linked to National Tax O�ce and include
variables such as total employees, turnover, sales, net and gross profits, and so on. Both
databases are joined by the unique firm identification number. Due to confidentiality
reason, such identification number is anonymously generated by Statistics Sweden to
protect the identity of the actual firms.

The third source is Centre d’Études Prospectives et d’Informations Internationales
(CEPII), which provides the country-level variables. For more details on the description
of its variables, see the Appendix section of Head, Mayer, and Ries (2010).

Table 3 lists all variables for the analyses of this paper and their expected signs.
The descriptive statistics and correlation matrix are displayed in the Appendix.

Results

Main results

In this section, I start with the discussion about the statistical signs and signifi-
cance of the variables. Then, the economic significance is presented and discussed. The
main results are presented in Table 4 below. For export participation, the interaction
term, TFP ⇥ IMP , show positive and significant coe�cients. This confirms the hy-
pothesis and suggests that productivity has a disproportionate positive e↵ect on firms
export participation when firms have imported in a period before. Looking at the di-
rect e↵ects, past import also shows a positive sign9. The main di↵erence between this
paper and the results for Chile (Aristei et al., 2013) is the strong significance even after
controlling for firm and country characteristics, whereas in Aristei et al. (2013) the co-
e�cients gradually loses significance after adding more controls. To compare the above
results with Belgium (Muûls & Pisu, 2009), on the other hand, they are similar but
the model specification for the probit equation is di↵erent. In Muûls and Pisu (2009)),

9Note on the interpretation: The coe�cient estimate for IMP variable displayed in column 6 of table
4 is the e↵ect of productivity on export intensity, conditioning on the TFP variable to be zero. The
same goes for TFP variable. Because the estimator is a standard OLS and export and import values
are in logarithmic form, we can imply that a doubling increase in IMP will increase export value by
12% on the condition that productivity is at zero. However, the interpretation for export participation is
more complicated because the marginal e↵ects for probit are calculated di↵erently. For convenience, the
average marginal e↵ects are listed in column 7 in table 4. Here, a doubling increase in IMP will increase
the likelihood of export participation by 0.6 percentage point, while setting productivity at mean value.
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they employ a dynamic model, which includes past export as an additional independent
variable. When we look at the TFP variable estimates, they are positive in both export
decisions, similar as in the other two studies.

If we look at the control variables, almost all of them show the expected signs. Mar-
ket size and demands, GDP and population, have a positive impact on export behaviour
as predicted. Firm size and MNE a�liation are also positive and significant, suggesting
that the support of resources can help firms to engage in export. Counter-intuitive result
is found in the corporation variable. Being a�liated to a (Swedish) corporation group is
expected to have a positive and significant impact on export but the regression results
show the opposite. From the data descriptives in the Appendix, we can see that 22% of
observations belong to Swedish corporation and that the variable is always negatively
related to other variables, including both TFP and imports. This might suggest that
Swedish corporate groups depend mostly on domestic market for inputs, which results in
a limited variety of inputs and combining this with low productivity makes them more
likely not to export. A more extensive look into these firms can o↵er a better explanation
but I would rather leave it for future research since it is not the focus of this paper.

Since there are two variables interacting with each other, i.e. TFP and IMP , the
economic significance (as calculated by the marginal e↵ects) for one variable is evaluated
in relation to another interacting variable. So the marginal e↵ects of TFP is @ lnEXP

@TFP =
�3 + �2IMP . This means that the e↵ects of TFP can range from negative to positive
depending on the chosen value of IMP . It is therefore insu�cient to choose only one
value of IMP in order to represent the productivity e↵ects. Due to this reason, I graph
the marginal e↵ects of productivity that are evaluated across the observed range of
imports from the 25th to 99th percentile10. The slope indicates the marginal change of
past productivity on current export according to total import value. The significance of
results can be seen from the two-tailed 95% conference intervals that are illustrated in
the grey area above and below the sloping line. The e↵ect is significant whenever both
intervals are above or below the zero line.

From figure 1, the export participation has significant results throughout the entire
distribution of import, while the export intensity has significant results from approxi-
mately the 47th percentile and above. This means that the impact of productivity is
generally positive for the participation of firms into exports but not uniform for the in-
tensity and can be described in three stages. First, at the lower end of import intensity
distribution, from zero imports until approximately the 38th percentile, firms might not
yet benefit from learning and have to allocate their limited resources to either import
or export but not both, hence the negative impact on export intensity in the current
period. Second, at the middle range, from the 38th to around 47th percentile, there is
no significant impact on exports. Lastly, the higher end of the import intensity distri-
bution, from the 47th percentile and above, there is a positive return of learning from
past imports that help facilitate current exports.

If we analyse the e↵ects of import, on the other hand, we can see the same pattern.

10The graph starts from the 25th percentile because in the import variable there are many zero
observations.
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In the Appendix, figure 3 exhibits the marginal e↵ects of past imports on current exports.
Similar to the productivity e↵ect, imports have a positive impact on export participation
throughout the whole distribution of productivity range. For export intensity, the impact
of imports is positive throughout the distribution and significant from the 25th percentile
and above. This means that the past import has a positive impact on exports at all
productivity level. This finding corresponds with the robust positive result of import in
many studies.

Figure 1. : The marginal e↵ects of productivity on current exports

In the following section I include several tests to check for the robustness of the
results. The first consideration is the alternative measurements of TFP and import.
The results using two alternative TFP measures are presented. First, the TFP that
is estimated with Olley-Pakes’ methodology. Second, I use value-added per employee,
which is a crude measure of labour productivity. Also, I run the regressions with alter-
native lag years to examine the timing response and persistency of the e↵ects. Lastly,
I run the main specification with a restricted sample that only contains export starting
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Table 4:: Regression results of export propensity and intensity

(5) (6) (7)
Variables Export Participation Export Intensity Marginal E↵ects

DEXP EXP DEXP

TFP ⇥ IMP 0.021*** 0.073*** 0.002***
(0.003) (0.008) (0.000)

TFP 0.125*** 0.119*** 0.010***
(0.005) (0.023) (0.000)

IMP 0.076*** 0.120*** 0.006***
(0.003) (0.012) (0.000)

GDP 0.225*** 0.408*** 0.019***
(0.028) (0.111) (0.002)

Population 0.040 0.802* 0.003
(0.233) (0.452) (0.019)

FirmSize 0.241*** 0.467*** 0.020***
(0.005) (0.021) (0.000)

MNE 0.255*** 0.259*** 0.021***
(0.011) (0.034) (0.001)

Corporation -0.071*** -0.052** -0.006***
(0.014) (0.026) (0.001)

Constant 4.173 20.636**
(4.151) (9.600)

Observations 3,821,379 311,419
R-squared 0.466 0.305

Note: All regressions include year, industry and country dummies but are not reported.
TFP , IMP and the interaction term are in natural log and lagged one year. GDP ,
Population and FirmSize are in natural log. Standard errors clustered by country are
displayed in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. R-squared value for probit
in column 5 is the pseudo R-squared. Column 7 displays the average marginal e↵ects for
export participation in column 5.
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Table 5:: Regressions using Olley-Pakes TFP as an alternative
measure

(8) (9)
Variables Export Participation Export Intensity

DEXP EXP

TFPOP ⇥ IMP 0.019*** 0.033***
(0.002) (0.006)

TFPOP 0.091*** -0.007
(0.006) (0.021)

IMP 0.087*** 0.152***
(0.003) (0.010)

Observations 3,811,904 311,220
R-squared 0.464 0.300

Note: All regressions include country-specific, firm-specific variables,
year, industry, country dummies and constant but are not reported.
TFPOP , IMP and the interaction term are in natural log and lagged
one year. Standard errors clustered by country are displayed in paren-
theses. *** p < 0.01, ** p < 0.05, * p < 0.1. R-squared value for probit
in column 8 is the pseudo R-squared.

firms. This is to exclude firms that paid the upfront fixed entry costs in previous years
in wherever markets.

Robustness checks

Alternative TFP measure: Olley-Pakes TFP

As an alternative to TFP estimated by Levinsohn-Petrin’s methodology, the fol-
lowing results use Olley-Pakes’ methodology, denoted by TFPOP in Table 5. The in-
teraction term variable shows positive results in both export participation and export
intensity equations. Similarly, IMP variable shows positive and significant results in
both equations. TFPOP , on the other hand, shows mixed results, positive in the export
propensity but negative and insignificant in the export intensity. In terms of estimate
size, both the interaction and TFPOP variables have smaller estimates than the main
results in table 4, especially in the export intensity. Whereas the IMP variable shows
an increase in estimate size. The di↵erence in the results from table 4 and 5 seems to be
driven by the choice of TFP variable. Other explanatory variables show similar results
with a slightly di↵erent estimate size, and hence are not reported for brevity.

Alternative TFP measure: Value-added per employee

Table 6 presents the next test results. When the value-added per employee, de-
noted V A, is used as a productivity measure, the results for all variables are similar to
the main results in table 4 in both export decisions. The di↵erence is in the estimate
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Table 6:: Regressions using Value-added per employee
(V A) as an alternative measure

(10) (11)
Variables Export Propensity Export Intensity

DEXP EXP

V A⇥ IMP 0.007* 0.058***
(0.004) (0.008)

V A 0.231*** 0.470***
0.011 (0.031)

IMP 0.078*** 0.127***
(0.003) (0.011)

Observations 3,825,859 311,646
R-squared 0.466 0.307

Note: All regressions include country-specific, firm-specific vari-
ables, year, industry, country dummies and constant but are not
reported. V A, IMP and the interaction term are in natural log
and lagged one year. Standard errors clustered by country are
displayed in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
R-squared value for probit in column 10 is the pseudo R-squared.

size. The productivity variable V A shows a much greater size than TFP , more than
double in export participation and more than triple in export intensity. The interaction
variable, V A ⇥ IMP , on the other hand, shows a marked decrease in estimate size,
especially in export participation when compared to the main results.

From the results in tables 4 - 6, we can see that the choice of TFP measures
can have a significant impact on the estimation. The Levinsohn-Petrin’s methodology
of calculating TFP is preferred over the other two because of the following. Olley-
Pakes’ methodology uses total firm investment as a proxy, which is reported as zero in
some firms and make TFP calculation incalculable without an ad-hoc data treatment.
Moreover, the results obtained from using Olley-Pakes’ TFP are quite di↵erent from
the other two. On the other hand, the data for both Levinsohn-Petrin’s TFP and
value-added are often complete. However, value-added per employee is analogous to
labour productivity, which means that only one of the factor of production is measured.
Comparing the results in tables 4 and 6, we can see that not including the productivity
of other factors of production can greatly bias the estimation of the impact on export
from the productivity and its interaction.

Alternative lagged timing

The timing of impact response from productivity and import is not uniform across
firms. The lead time of production, product life cycle, and seasonal trend can alter the
time to realise the gain from productivity and import. Even though the trading activities
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are generally persistent due to the need to recover the initial sunk entry costs, I expect
the estimates of the main variables, i.e. import, productivity, and its interaction, to
show a decreasing pattern over time. The decaying positive e↵ects of past import and
productivity are due to the competition from other firms that catch up, which gives the
learning a less return every passing year.

The estimated coe�cients from eight consecutive lags (one to eight years11 ) of
the main variables are plotted below. From figure 2, we can observe a relatively stable
pattern in the size of the interaction term in both export participation and intensity
equations over a short term period around 1-3 years. However, it picks up in the partici-
pation but slowly decreases in the export intensity in later years. This suggests that the
enhancing e↵ect of import and productivity on export has di↵erent dynamics on export
behaviour over time.

The decreasing pattern is observed for both TFP and import variables for both
export decisions. Note that the decrease in the estimates is minimal initially, i.e. from
lags 1-3, due to its persistency, but more pronounced change is observed in later years.
Comparing between the two variables, the change is much greater in the TFP variable
while it is a relatively smaller change in the import variable. The possible explanation
is that the benefit from learning does not diminish quickly over time. This is because
institutions do not change rapidly so the knowledge of the market from some years ago
can still be relevant for today. Whereas production technologies and machinery can
change in a short term, using old machines can hamper the productivity greatly and
hence the e↵ect of TFP diminishes after a few years.

Figure 2. : Estimated coe�cient plots of the main variables from lag 1 to 8 years

11The reason for excluding lag 9 is that the number of observations drops sharply because not many
firms survive for such a long period of time. This results in a big jump in the estimates, which is expected
because the sample would only comprises of the highly productive and successful firms that survive.
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Table 7:: Regressions with a restricted sample of export
starting firms

(12) (13)
Variables Export Propensity Export Intensity

DEXP EXP

TFP ⇥ IMP 0.046*** 0.131***
(0.006) (0.020)

TFP 0.200*** 0.171**
(0.022) (0.074)

IMP 0.035*** 0.107***
(0.007) (0.024)

Observations 180,761 7,661
R-squared 0.391 0.302

Note: All regressions include country-specific, firm-specific vari-
ables, year, industry, country dummies and constant but are not
reported. TFP , IMP and the interaction term are in natural log
and lagged one year. Standard errors clustered by country are
displayed in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
R-squared value for probit in column 12 is the pseudo R-squared.

Alternative sample: Export starters

Export activities are persistent in a sense that firms usually continue their trading
activities from previous year in order to o↵set their initial entry costs with current profit.
To exclude the export incumbents from the analysis will isolate the e↵ect of import from
this persistence of export. To achieve this, the sample is restricted to only contain firms
that start to export. This is done by excluding firms with (i) no export throughout the
study, (ii) any exports in the starting year of the data (1997), and (iii) no continuous
export for another three years after the start. Because there is no way to indicate
whether a firm was an exporter before 1997, the results will likely bias downward due
to an inclusion of export incumbents that do not export in 1997. The number of firms
in this restricted sample is reduced to 2,023 firms.

Table 7 reports the results, in which the TFP ⇥ IMP interaction variable is
positive and significant in both export participation and export intensity, and with
higher coe�cient estimates than the main regression in Table 4. This suggests that, for
export starters, the enhancing e↵ect matters more in both export decisions. Comparing
with the regression with full sample, the productivity variable shows a greater estimate
in both regressions, whereas the import variable shows slightly lower estimates in both
export decisions. The findings also confirm the main results.
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Conclusions

There are two known facts: (i) the literature of international trade provides us with
an explanation for the positive relationship between productivity and export, in which
several firm-level studies have found supporting evidences, and (ii) the co-occurrence of
import and export is a regularity among traders, due to complementarity of sunk entry
costs between the two activities. Past productivity and import are then expected to help
determine firms current export. However, an emerging literature also finds a connection
between productivity and import, i.e. import increases firms productivity. Then the
question is: does productivity have a disproportionate e↵ect on export when firms have
imported in the previous period?

In this paper, the central finding from the analyses of Swedish manufacturing firms
is that there are significant interaction e↵ects that enhance firms export. Also among
other findings, the positive e↵ect of past import and productivity is observed to be robust
in explaining current export. Calculating the economic significance of productivity shows
that the e↵ect is not uniform but depends on the intensity of past imports and suggests
that higher imports imply learning and lead firms to export more.

Several robustness checks are performed to employ alternative TFP measures,
alternate time lags, and a restricted sample of export starters. The interaction e↵ect
is robust for alternative TFP measures, and restricted samples. Tracing the interaction
e↵ect through time reveals the decaying e↵ect in the export intensity but increases in
the export participation. The interaction e↵ect matters more for export starters in both
export decisions when compared to the full sample results.

The implication of these findings is that a change in policy that results in an
industry-wide shift of productivity will likely be more beneficial for firms with import
experience. It allows firms to be more likely to start export and continue with export in
later periods. Also, it helps exporters in general to export more but to an extent that is
decaying over time. From the empirical evidence, this paper is in support of a free-trade
policy, in such a way that loosening import restrictions can help domestic firms to have
more experiences that are necessary for their exports in later years.
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Appendix

Table 8:: Descriptive statistics

Obs. Mean S.D. Min. Max.
DEXP 7,186,536 0.053 0.223 0.000 1.000
EXP 7,186,536 12.791 3.018 0.000 23.642
TFP 7,186,536 6.358 0.755 -0.693 11.360
TFPOP 7,186,536 3.983 0.568 -2.945 10.977
V A 7,186,536 9.247 1.935 0.000 17.267
IMP 7,186,536 14.665 3.302 0.000 24.055
GDP 7,186,536 9.410 2.395 3.873 16.396
Population 7,186,536 1.609 2.103 -3.927 7.179
FirmSize 7,186,536 3.150 1.740 0.000 9.891
MNE 7,186,536 0.359 0.480 0.000 1.000
Corporation 7,186,536 0.222 0.415 0.000 1.000
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Table 9:: Correlation table

TFP TFPOP V A IMP

TFPOP 0.510***
(0.000)

V A 0.752*** 0.222***
(0.000) (0.000)

IMP 0.324*** -0.096*** 0.515***
(0.000) (0.000) (0.000)

GDP 0.008*** 0.001 0.006*** 0.006***
(0.000) (0.143) (0.000) (0.000)

Population 0.003*** 0.000 0.002** 0.002**
(0.000) (0.690) (0.004) (0.002)

FirmSize 0.579*** 0.084*** 0.938*** 0.500***
(0.000) (0.000) (0.000) (0.000)

MNE 0.266*** 0.027*** 0.329*** 0.362***
(0.000) (0.000) (0.000) (0.000)

Corporation -0.210*** -0.018*** -0.246*** -0.321***
(0.000) (0.000) (0.000) (0.000)

GDP Population F irmSize MNE

Population 0.750***
(0.000)

Size 0.000 0.000
(0.907) (0.592)

MNE 0.007*** 0.003*** 0.288***
(0.000) (0.000) (0.000)

Corporation -0.002*** -0.001 -0.216*** -0.768***
(0.001) (0.168) (0.000) (0.000)
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Table 10:: List of countries

ISO Country name ISO Country name
ABW Aruba DNK Denmark
AFG Afghanistan DOM Dominican Republic
AGO Angola DZA Algeria
ALB Albania ECU Ecuador
ANT Netherlands Antilles EGY Egypt, Arab Rep.
ARE United Arab Emirates ERI Eritrea
ARG Argentina ESP Spain
ARM Armenia EST Estonia
ATG Antigua and Barbuda ETH Ethiopia
AUS Australia FIN Finland
AUT Austria FJI Fiji
AZE Azerbaijan FRA France
BDI Burundi FRO Faeroe Islands
BEL Belgium FSM Micronesia, Fed. Sts.
BEN Benin GAB Gabon
BFA Burkina Faso GBR United Kingdom
BGD Bangladesh GEO Georgia
BGR Bulgaria GHA Ghana
BHR Bahrain GIN Guinea
BHS Bahamas, The GMB Gambia, The
BIH Bosnia and Herzegovina GNB Guinea-Bissau
BLR Belarus GNQ Equatorial Guinea
BLZ Belize GRC Greece
BMU Bermuda GRD Grenada
BOL Bolivia GRL Greenland
BRA Brazil GTM Guatemala
BRB Barbados GUY Guyana
BRN Brunei Darussalam HKG Hong Kong SAR, China
BTN Bhutan HND Honduras
BWA Botswana HRV Croatia
CAF Central African Republic HTI Haiti
CAN Canada HUN Hungary
CHE Switzerland IDN Indonesia
CHL Chile IND India
CHN China IRL Ireland
CIV Côte d’Ivoire IRN Iran, Islamic Rep.
CMR Cameroon IRQ Iraq
COG Congo, Rep. ISL Iceland
COL Colombia ISR Israel
COM Comoros ITA Italy
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Table 10:: (continued)

ISO Country name ISO Country name
CPV Cape Verde JAM Jamaica
CRI Costa Rica JOR Jordan
CUB Cuba JPN Japan
CYM Cayman Islands KAZ Kazakhstan
CYP Cyprus KEN Kenya
CZE Czech Republic KGZ Kyrgyz Republic
DEU Germany KHM Cambodia
DJI Djibouti KIR Kiribati
DMA Dominica KNA St. Kitts and Nevis
KOR Korea, Rep. PRY Paraguay
KWT Kuwait PYF French Polynesia
LAO Lao PDR QAT Qatar
LBN Lebanon ROM Romania
LBR Liberia RUS Russian Federation
LBY Libya RWA Rwanda
LCA St. Lucia SAU Saudi Arabia
LKA Sri Lanka SDN Sudan
LSO Lesotho SEN Senegal
LTU Lithuania SGP Singapore
LUX Luxembourg SLB Solomon Islands
LVA Latvia SLE Sierra Leone
MAC Macao SAR, China SLV El Salvador
MAR Morocco SMR San Marino
MDA Moldova SOM Somalia
MDG Madagascar STP São Tomé and Principe
MDV Maldives SUR Suriname
MEX Mexico SVK Slovak Republic
MHL Marshall Islands SVN Slovenia
MKD Macedonia, FYR SWZ Swaziland
MLI Mali SYC Seychelles
MLT Malta SYR Syrian Arab Republic
MMR Myanmar TCD Chad
MNG Mongolia TGO Togo
MNP Northern Mariana Islands THA Thailand
MOZ Mozambique TJK Tajikistan
MRT Mauritania TKM Turkmenistan
MUS Mauritius TON Tonga
MWI Malawi TTO Trinidad and Tobago
MYS Malaysia TUN Tunisia
NAM Namibia TUR Turkey
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Table 10:: (continued)

ISO Country name ISO Country name
NCL New Caledonia TWN Taiwan
NER Niger TZA Tanzania
NGA Nigeria UGA Uganda
NIC Nicaragua UKR Ukraine
NLD Netherlands URY Uruguay
NOR Norway USA United States
NPL Nepal UZB Uzbekistan
NZL New Zealand VCT St. Vincent and the Grenadines
OMN Oman VEN Venezuela, RB
PAK Pakistan VNM Vietnam
PAN Panama VUT Vanuatu
PER Peru WSM Samoa
PHL Philippines YEM Yemen, Rep.
PLW Palau YUG Yugoslavia
PNG Papua New Guinea ZAF South Africa
POL Poland ZAR Congo, Dem. Rep.
PRK Korea, Dem. Rep. ZMB Zambia
PRT Portugal ZWE Zimbabwe
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Estimation of the interaction e↵ects

The pioneering example of Rajan and Zingales (1998) on the financial dependence
on growth is perhaps one of the first applied empirical studies in economics to mainly
focus on the interaction term in order to explain the macroeconomic phenomena. Their
variable of interest is the interaction between industry’s dependence on external finance
and country’s financial development.

For demonstration and convenience, we can suppose X1 to be the import variable
in this paper, while X2 is the productivity, and Y is firm’s total exports. We can re-write
the model in equation (2), disregarding other independent variables, simply as

Y = �0 + �1X1 + �2X2 + �3X1X2 + " (3)

where X1X2 is the interaction term of interest. One of the first problem is that X1X2

will likely correlate with X1 and X2 by construction. Another problem will be the
interpretation. A change in �3 cannot separately be interpreted while holding other
variables constant since a change in the interaction term implies a change inherent from
either X1 or X2 or both. This means that a marginal e↵ect of productivity X2, for
example, will be

@Y

@X2
= �2 + �3X1 (4)

which means that import X1 is also a component in explaining the e↵ect of productivity
on export.

In order to estimate, the best practice is to de-mean the main variables before
interacting, that is

Y = �0 + �1X1 + �2X2 + �3(X1 � X̄1)(X2 � X̄2) + ". (5)

In the analyses, the centered mean will be calculated from all manufacturing firms. The
resulting model fit will be exactly the same and the estimated coe�cients �1 and �2 will
be close to the model with no interaction term.

Total Factor Productivity calculation

One important variable for this paper is firm’s productivity. Empirically, it is
estimated from the production function of the firm. This is assumed to be Cobb-Douglas
function,

yt = �0 + �1bt + �2wt + �3kt + �4mt + �5!t + ⌘t (6)

where the lowercase letter denotes the logarithmic values, yt is the output measured
by value-added, bt and wt are blue- (unskilled) and white-collared (skilled) workers, kt
denotes capital, mt is intermediate inputs, and error terms are denoted by !t and ⌘t.

There are two problems in estimating the above equation. Firstly, the productivity
shocks, !t which is a state variable, are not observed and can impact inputs. For example,
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firms with high productivity may choose to use more inputs based on their productivity
level and vice versa. This leads to the simultaneity problem, in which a serial correlation
in !t will be correlated with inputs at time t. Secondly, the endogenous exit decisions
can create a self-selection problem. As pointed out by Olley and Pakes (1996), a profit
function is increasing in kt allows firms to operate with the lower realised productivity
threshold, thus !t(kt) is a decreasing function in kt. Employing the ordinary least square
(OLS) estimator for equation 6 will lead to downward biases in the estimated parameters.

The estimation methodology by Levinsohn and Petrin (2003) that extends the
work by Olley and Pakes (1996) uses an intermediate input as a proxy. The two-stage
estimation is explained in detail for implementation in STATA software in Petrin, Poi,
and Levinsohn (2004). In this paper, I calculate input usage of each firm by subtracting
total sales by its value-added12

To allow for heterogeneity between the industries chosen for this study, I estimate
the TFP separately according to each industry. However, all variables used in the es-
timation of the production function (and TFP consequently) are deflated using single
Producer Price Index from Statistics Sweden instead of PPI by industry due to unavail-
ability. So, there could be some measurement error bias resulting from a punishment on
low-valued industries using the same index to deflate as high-valued industries.

12Alternatively, one could subtract total sales from gross profit plus wage, I construct intermediate
input with this approach as well but the two results do not di↵er significantly.
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Table 11:: Full-information maximum likelihood Heckman results

(18) (19)
Variables Export participation Export intensity

DEXP EXP

TFP ⇥ IMP 0.020*** 0.079***
(0.003) (0.007)

TFP 0.088*** 0.168***
(0.004) (0.020)

IMP 0.078*** 0.155***
(0.003) (0.009)

GDP 0.223*** 0.400***
(0.028) (0.118)

Population 0.025 0.904*
(0.234) (0.492)

FirmSize 0.248*** 0.569***
(0.005) (0.027)

MNE 0.254*** 0.380***
(0.011) (0.030)

Corporation -0.061*** -0.077***
(0.013) (0.024)

HumanCapital 0.668***
(0.049)

Constant 4.311 3.001
(4.160) (0.000)

⇢ 0.266***
(0.035)

ln� 0.945***
(0.020)

Observations 3,842,783 311,419
Log-pseudolikelihood -1,304,262

Note: TFP , IMP and the interaction term are in natural log and lagged one
year. GDP , Population and FirmSize are in natural log. HumanCapital
is lagged one year. Standard errors clustered by country are displayed in
parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Figure 3. : The marginal e↵ects of past imports on current exports
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