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1. INTRODUCTION AND BACKGROUND

THE evolution of an initial simple economic structure into a complex industrial system

made up of several sectors producing increasingly sophisticated goods poses the question

on the driving forces behind such a structural change in economic development. Part of the

economic literature has pointed at the role of trade in stimulating product innovation, espe-

cially in developing countries. On the one hand, Goldberg et al. (2009) show that trade liber-

alisation has contributed to the Indian manufacturing firms’ product scope growth both by

making imported inputs cheaper and relaxing technological constraints via access to new

imported input varieties.1 On the other hand, several studies have documented the importance

of exporting for firm product innovation in developed economies (Salomon and Shaver, 2005;

Hahn and Park, 2011; Bratti and Felice, 2012).2 To the best of our knowledge, though, evi-

dence on developing and emerging economies is missing. Nonetheless, developed countries’

buyers could transfer technology, know-how and managerial practices to their developing

countries’ suppliers (Egan and Mody, 1992; Rauch and Watson, 2003),3 who, in turn, can

engage in innovative efforts in order to absorb and fruitfully exploit the received technologies

and knowledge (Goh, 2005). These mechanisms, indeed, could drive positive effects of

exports on innovation in developing economies.

Within this framework, this study provides new firm level evidence on the causal effect of

importing and exporting on the introduction of new products and product scope in Turkey.

We account for mutual exclusivity of importing and exporting and their possible joint adop-

tion in a multiple propensity score matching (MPSM) setting, by exploiting an original sample

of Turkish manufacturing firms, obtained by merging trade, production and balance sheet data.

The availability of detailed firm product level data allows us to directly observe and mea-

sure the firm product scope and the scope of new products, that is, products not previously

The data used in this work are from the Foreign Trada Data, the Annual Business Statistics and the
Production Surveys provided by Turkish Statistical Office (Turkstat). All elaborations have been
conducted at the Microdata Research Centre of Turkstat under the respect of the law on the statistic
secret and the personal data protection. The results and the opinions expressed in this paper are exclusive
responsibility of the authors and, by no means, represent official statistics. We are grateful to TurkStat
staff from foreign trade statistics and dissemination departments for their help.

1 At the industry level for the 27 EU countries, a similar analysis is conducted by Colantone and Crin�o
(2014) who find that an increase in the variety of imported inputs within a sector determines an increase
in the number of domestic products.
2 With the exception of the Slovenian case, for which Damijan et al. (2010) find no significant effect.
3 They also often act as a channel for new business opportunities. Egan and Mody (1992, p. 329) write
‘When evaluating potential suppliers, virtually all buyers first seek information within their own network
[...] The first source of information is the personal judgment of other buyers’. By the same token, Rauch
and Watson (2003, p. 1027) note that ‘one DC [developed country] buyer may introduce another to a
supplier it encountered that makes a product variant that is better suited to the other buyer’.
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produced by the firm, as in Damijan et al. (2010) and Hahn and Park (2011). In particular,

the use of a very disaggregated product classification allows us to capture both ‘radical’ inno-

vations – products new for the Turkish market and not only for the firms – and innovations

consisting of products new for the firms only. This is an important point since the latter may

account for a large part of firm innovative efforts in emergent and developing countries (Pam-

ukcu, 2003) and recent evidence has revealed the prominent role of incremental innovations,

compared with path-breaking ones, on a country’s growth (Puga and Trefler, 2010).

Compared with the existing firm level literature on trade and innovation, we provide some

original contributions.

First, as far as we know, this study is the first attempt to account for the impact of export-

ing, importing and two-way trading at the same time on firm product portfolio and innovation

choices.

Second, the investigation of imports at firm level has the advantage of capturing the effect

of the purchase of new foreign products, which is not accountable for by means of the sector

level Feenstra’s (1994) index adopted by existing evidence on the impact of importing on the

firms’ product scope (Goldberg et al., 2009).

Third, we focus on the effects of exports of the firms’ own products. As a matter of fact, in

our data, we are able to separate exports of a firm’s own products from carry along trade (CAT),

that is exports of goods produced by other manufacturing firms, thanks to the availability of

detailed product level trade and production data. Recent firm level evidence on the relevance of

CAT (Bernard et al., 2012) in countries’ exports, indeed, is confirmed by Turkish data (Lo Turco

and Maggioni, 2013a). In principle, both kinds of export activities imply the establishment of

network relations with foreign customers and both may, then, be relevant for the introduction

process of new products. Nevertheless, based on the discussion above, it is interesting to explore

whether benefits accrue from exporting of one’s own production. We expect selling one’s own

produced goods to allow firms to directly benefit and learn from the best practices and the new

technologies available in foreign markets and to translate them in their production activity.

Fourth, we provide a methodological contribution to the empirical analysis of trade effects

at the firm level. We allow for multiple trade options available to firms by means of MPSM.

This setting is expected to convey some insights into the relative importance of importing and

exporting for developing new products and expanding the product scope. By comparing the

findings to the ones from single propensity score matching (SPSM), where export and import

entry are considered as isolated strategic decisions, we show that neglecting the possibility of

the joint entry into importing and exporting can deliver misleading results and policy implica-

tions from empirical studies.

Finally, to the best of our knowledge, this is the first study dealing with the causal impact

of trade on the product scope and innovation in Turkey.4 The Turkish emergent economy is

one of the most rapidly growing across the world. The country is characterised by a highly

dynamic manufacturing sector5 and, thus, can be considered an interesting case to analyse.

4 Only Pamukcu (2003) has analysed the role of trade liberalisation and of machinery imports on Turk-
ish firms’ innovation probability, capturing both product and process innovation for the period 1989–93.
He finds a positive correlation between imported machinery and the firm innovation propensity, without
dissecting any causal relationship, though.
5 According to World Development Indicators, after the 2001 crisis and until 2008, Turkey experienced
annual GDP growth rates between 5 and 9 per cent. GDP was then stagnant in 2008 and declining in
2009, but in 2010, the economy rapidly recovered again and grew by a rate of 9 per cent.
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If firm international activities affect its product portfolio choices, it is likely that such effects

can be disclosed within the Turkish economy, which is recently experiencing rapid changes in

its trade and economic structure (WTO, 2012).

Anticipating our main findings, we highlight the prominence of produced exports in spurring

firm product scope and innovation. Importing only reinforces this effect when it is jointly under-

taken with exporting. Exporting and two-way trading also foster product quality upgrading.

The work is structured as follows: Section 2 presents data sources and some descriptive

statistics on the outcome variables of our study; Section 3 discusses our empirical strategy,

results and some robustness checks, Section 4 summarises and discusses the main findings,

and Section 5 concludes.

2. THE DATA

a. Data Sources and Sample

To proceed in the exploration of the causal effect of imports and exports on the firm prod-

uct scope, we focus on manufacturing firms with at least 20 employees for the period 2005–
09. We merge the Turkish Structural Business Statistics (SBS) and Foreign Trade Statistics

(FTS) databases by firm, thus gathering information on trade by product at the 12-digit

G€umr€uk Tarife Istatistik Pozisyonu (GTIP) level and on firm revenues, input costs, employ-

ment, investment activity, the primary 4-digit NACE (rev 1.1) sector of activity and the

region of location for all the firms included in the SBS. Second, we match the resulting data-

set with information of 10-digit PRODTR products produced by each firm with more than 20

persons employed contained in the Annual Industrial Product Statistics (AIPS). The latter

database allows us to compute the firm product scope and identify the firm introduction of

new products. In the following analysis, we define as good a 10-digit PRODTR product.6

Also, from the AIPS database, we can detect the export flows of goods that the firm indeed

produces. To identify produced exports, for each firm, we matched foreign trade and produc-

tion flows at product level by exploiting the correspondence table between GTIP trade and

PRODTR production codes, provided by TurkStat.7

b. Definition of Treatments and Outcomes

Our empirical strategy rests on the propensity score matching (PSM) approach which is

based on the following treatment definitions: starting to import only, starting to export only,

starting to export and import (or two-way starting). Then, we define an export (import/two-

way) starter as the firm that exports (imports/exports and imports) in t and did not do it in the

previous year, that is t � 1, thus following the existing empirical contributions on the topic

(Damijan et al., 2010; Hahn and Park, 2011). According to this definition and to the combina-

tion of PSM with the difference-in-differences (DID), estimator we end up with three different

waves – years 2007, 2008 and 2009 – of import, export and two-way starters.

6 According to this product definition, multiproduct firms account for 40 per cent of our sample, and
this share is stable regardless of the detail – 10, 8 or 6-digit PRODTR codes – of the product definition,
while only 14 to 16 per cent of firms are multisector, that is, operate in more than one 2-digit codes.
7 The matching between firm foreign trade and production data at product level follows the Pierce and
Schott’s (2009) code harmonisation procedure. Details are available upon request.
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Our focus is to look for the causal nexus between a firm’s trade, its product range and its abil-

ity to innovate. In this respect, an increase in the number of products the firm produces implies

the introduction of new 10-digit products. Nevertheless, even in the absence of any increase in

the product scope, innovation may occur through the substitution of new for old products. Then,

we will explore the effect of starting to export and import on the following outcomes:

� Product scope

N denoting the firm product scope, measured as the number of products produced by the

firm;

Prgrow representing a dummy variable equal to 1 if the firm increases its product scope,

and 0 otherwise.

� Product innovation

Nnew denoting the firm new products, measured as the number of products that firms intro-

duce in t and did not produce before;

Prnew representing a dummy variable equal to 1 if the firm introduces a new product, and 0

otherwise.

The former pair of variables measures firms’ product scope, while the latter captures the

extent of product innovation. Our product innovation definition includes products that are new

only to the firm and to the whole Turkish economy. The latter can be considered as ‘radical’

innovations, and, in our sample, they account for about 2 per cent of new products introduced

by Turkish firms, while the share of radical innovators is about 0.3 per cent of firms.

A detailed empirical analysis of the impact of trade on this type of product innovations is thus

prevented by the limited extent of the phenomenon in our data. Nonetheless, the broader defi-

nition of product innovation that we adopt allows to capture a large share of firms’ innovative

efforts in the Turkish emergent economy (Pamukcu, 2003). Incremental innovations determine

the growth of domestic product varieties and their spatial diffusion across regions within a

country. Indeed, recent evidence has shown that they are of primary relevance for countries’

economic growth (Puga and Trefler, 2010).

Table 1 shows the time evolution of our outcomes. The firms’ average number of produced

goods is slightly above 2, and about 10 to 12 per cent of firms yearly expands their product

scope. The average number of new products is rather low and corresponds to less than one fifth

of the average product scope, while about 15 to 20 per cent of firms are product innovators.

The difference between the probability to expand the product range, Prgrow, and the probability

to introduce a new product, Prnew, discloses that a non-negligible fraction of firms when chang-

ing the product mix do, indeed, replace some old products. No particular pattern across years

can be detected in our outcomes. Mainly, it is interesting to observe that 2009 – when the glo-

bal crisis has mostly affected the Turkish economy (Uygur, 2010; Misch and Seymen, 2012;

Lo Turco and Maggioni, 2014) – does not display any peculiarity for our variables of interest.

Turning to firms’ international activities, importers represent more than half of firms in our

sample, and, whereas overall exporters cover the same percentage, exporters of their own

products account for the 33 per cent of the sample. As mentioned above, our main interest is

the exports of produced goods, so from now on, this will be the definition of exporting

adopted in our study.
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To highlight whether trading firms outperform non-trading firms in terms of product scope

and innovation performance, we regress our outcomes on two dummies capturing the firm’s

import and export status (Wagner, 2007). We control for firm size – measured by the log of

firm employment – region, sector and time fixed effects. We estimate pooled poisson model8

for N and Nnew and a pooled probit for Prgrow and Prnew. The premia shown in Table 2 reveal

that, when alternatively included in the regression, both importing and exporting one’s own

produced products are positively related to the firm product scope and the number of new

products. Importing is not significant for the probability to increase the product scope and

introduce new products. However, when both trade activities are taken into account at the

same time, the firm import status stays significantly positive only for the product scope and

turns negative for the probability to increase the number of produced goods and to introduce

new products.

This preliminary investigation suggests to account simultaneously for both firm internation-

alisation strategies. However, detection of the causal impact of trade on innovation is

addressed in the following section.

3. EMPIRICAL STRATEGY

To allow for multiple options available to firms willing to trade, we adopt a MPSM frame-

work (Lechner, 2001, 2002). The latter is tailored to consider that firms may undergo several

treatments at the same time and that importing and exporting can also represent mutually

exclusive strategies. We thus have four mutually exclusive states: the no treatment case that

is never importing and never exporting; start importing only; start exporting only; start both

importing and exporting. Then, we calculate a full set of average treatment effects on the trea-

ted (ATT) for each treatment:

cMPSM
a;b ¼ EðYa

postjS ¼ aÞ � EðYb
postjS ¼ aÞ; (1)

TABLE 1
Product Scope and Product Innovation of Turkish Manufacturing Firms

Year Product Scope Product Innovation

Mean N
(1)

Prgrow %
(2)

Mean Nnew

(3)
Prnew %
(4)

2007 2.159 11.34 0.371 19.54
2008 2.185 10.14 0.265 14.8
2009 2.279 12.16 0.280 15.27

Notes:
(i) N, Nnew, Prgrow and Prnew are defined in the text.
(ii) Columns (1) and (3) report unconditional means, while the remaining columns display percentage shares over the
firms’ sample.

Source: Our elaborations from Annual Industrial Product Statistics.

8 Evidence does not substantially change when a negative binomial is used. Results are not shown for
brevity and are available upon request.
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where Ypost is the outcome after the treatment9 and S represents the status of the firm in terms

of the two treatments, a and b. The parameter in 1 denotes the expected (average) effect of

treatment a relative to treatment b for a participant drawn randomly from the population of

firms undergoing treatment a.
To account for the possibility that selection into the treatment rests on time invariant unob-

servable characteristics that are not captured by the matching procedure, we combine the lat-

ter with the DID estimator ( Blundell and Costa Dias, 2000, 2009):

cMPSM�DID
a;b ¼ ½EðYa

postjS ¼ aÞ � EðYa
prejS ¼ aÞ� � ½EðYb

postjS ¼ aÞ � EðYb
prejS ¼ aÞ�; (2)

where Ypre denotes the outcome before the treatment.

As EðYb
postjS ¼ aÞ is not actually observable, the missing counterfactual situation after the

treatment is proxied by the outcome of the matched controls, selected from the population of

firms in the comparative status b. It is worth highlighting that in the following section, we

compute DID-ATTs for Prgrow (DID Prnew) by comparing the average value assumed in trea-

ted and controls of a dummy equal to one if the firm increased its product scope (introduced

new products) after the treatment, but it did not increase its product scope (introduced new

products) in the year before the treatment; in all other cases, the dummy assumes value zero.

TABLE 2
Import and Export Premia

Product
Scope

N Prgrow

Exporter 0.231*** 0.222*** 0.043*** 0.046***
[0.014] [0.014] [0.004] [0.004]

Importer 0.095*** 0.040*** 0.000 �0.010**
[0.014] [0.015] [0.004] [0.004]

Observations 31,499 31,499 31,499 29,092 29,092 29,092
LL �55,338.7 �55,673.8 �55,329.4 0.046 0.04 0.047
Wald v2 4,734.462 4,096.422 4,743.383 932.547 795.783 937.97

Product
Innovation

Nnew Prnew

Exporter 0.337*** 0.328*** 0.047*** 0.049***
[0.039] [0.040] [0.005] [0.005]

Importer 0.122*** 0.045 �0.001 �0.012**
[0.040] [0.041] [0.005] [0.005]

Observations 29,092 29,092 29,092 29,092 29,092 29,092
LL �22,219.1 �22,324.1 �22,217.4 0.046 0.042 0.046
Wald v2 1,860.802 1,717.028 1,897.441 1,072.584 988.819 1,076.517

Notes:
(i) Size, Region, Sector and Time dummies are included in the regressions but not shown.
(ii) Estimates for N and Nnew are from poisson regressions, while estimates for Prgrow and Prnew are from probit
regressions.
(iii) For Prgrow and Prnew, marginal effects are reported.
(iv) ***p < 0.01 and **p < 0.05. Robust standard errors in brackets are clustered by firm.

9 Due to the short panel data at our disposal, in the computation of these effects, we focus on the year
of the firm entry in foreign markets, t, and one year after the entry, t + 1.
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Also, in order to ease ATT effects interpretation in terms of percentage changes, in the analy-

sis, we take the log of outcomes N and Nnew.

Each participant receives just one treatment, and the remaining ones all constitute possible

counterfactuals. Thus, we compute, for each variable of interest, ATT effects for each of the

following pairs:10

� Export starters/never traders;
� Import starters/never traders;
� Two-way starters/never traders;
� Two-way starters/export starters;
� Two-way starters/import starters;
� Import starters/export starters;

where the first group of firms represents the treated ones, while the second group is the set of

control firms selected on the basis of the estimated propensity scores of the four possible

states. The latter are retrieved from the estimation of a multinomial logit model of the start of

an internationalisation strategy. In the model specification, we include the first lag of the fol-

lowing variables as regressors: the log of employment, l, the log of output, y, the log of

labour productivity (value added over number of employees), lp, a dummy for multiplant

firms, multi, the log of the firm average wage (the ratio between total labour costs and number

of employees), w, and a complete set of two-digit sector, year and regional dummies.11 Using

the estimated propensity scores, we then apply the ‘nearest neighbour’ (NN) matching on the

‘common support’ that consists of matching a starter with the single control12 having the most

similar propensity score. The matching is implemented cross-section by cross-section; thus,

each treated is compared with a control unit in the same year. For each treatment, we will

present ATT coefficients, analytical standard errors (Lechner, 2001) and bootstrapped standard

errors based on 250 replications (Caliendo and Kopeinig, 2008); we then report the number of

treated units and the number of matched control units for both t and t + 1.

Propensity score matching techniques have been developed to identify causal treatment

effects in non-experimental data. The credibility of this approach importantly relies on a

rigorous control group selection on the basis of observable variables so that, after matching,

any difference between treated and controls in the probability to undergo the treatment is

random. The use of matching estimator in combination with difference-in-difference approach

can importantly improve the quality of results from nonexperimental settings, as it accounts

for time invariant unobservables driving selection into the treatment (Blundell and Costa

Dias, 2000). This feature further strengthens the interpretation of ATTs as causal effects. In

this respect, however, the implementation and assessment of PSM diagnostics become

fundamental. The standard testing procedures confirm the validity of our matching strategy.

10 Theoretically, it would be possible to analyse a larger set of treatment combinations, for example
‘export starters only versus two-way starters’ where the control group consists of two-way starters. How-
ever, this would lead us to select the matched controls in a very small sample and to use the same con-
trol units several times since the number of treated is much larger than the number of untreated. This
would lead to bad-quality matching, and we have preferred to ignore these cases. Finally, we ignore the
comparison of the impact of export market entry for import starters as it represents the specular case to
the comparison of import starters only with export starters only.
11 Estimation results are available from the authors upon request.
12 Also, the matching is applied ‘with replacement’: the same control firm may be used as a match more
than once.
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In particular, the upper panel of Table A1 in the Appendix shows that the matching quality

is satisfactory for all of our treated groups: we obtain a relevant drop in the median standar-

dised bias for all investigated comparisons, and the share of treated firms out of support is

very low.

This overall picture is rather consistent with evidence of balancing property being satisfied

for all of the variables in most pairs of comparison groups, especially when the control group

is made up of never traders. In addition, the propensity score distributions of treated and con-

trols overlap after matching. Results are not shown for brevity, but they are available from

the authors upon request.

a. Baseline Results

Tables 3 and 4 show the ATT results for the NN MPSM: in Table 3, we focus on the com-

parison between export, import and two-way starters versus never traders, while in Table 4,

we explore the switching across different trade options.

Table 3 reveals the primary importance of the export activity. Starting to export has a

strong and direct impact on both product scope and product innovation. ATT effects are,

indeed, positive and significant for all of our variables of interest when we compare export

starters with domestic firms. Only at time t + 1, most of the effects lose their significance,

but this could stem from the restricted sample we are left with.

It emerges that starting to export one’s own produced goods increases the number of prod-

ucts by 18 per cent in the entry year and by 14 per cent the year after and boosts the proba-

bility to expand the product scope by about 6 per cent in t. These effects are confirmed by

DID-ATTs. The effects on the probability to start expanding the range of products (DID

Prgrow) are equal to 8.1 per cent at time t.
Export entry also spurs the introduction of new goods at time t by increasing the number

of new products by 20 per cent and the probability to introduce a new good by 9.1 per cent.

When focusing on DID-ATTs, it emerges that export starters have a higher probability to start

innovating in both t (9.8 per cent) and t + 1 (6.4 per cent). Thus, they are more likely to

become innovators in the period after their foreign market entry.

As far as imports are concerned, no significant effect emerges from our MPSM estimates.

Firms entering the export and import market at the same time, instead, are more likely to both

produce new goods and become innovators. These ATT effects are higher than the effects

estimated on the sample of new exporters against never traders, discussed above. This sug-

gests that some complementarity may exist between export and import activities. With respect

to the possibility of entering the export market only, a domestic firm that starts to both import

and export will benefit from a higher innovation rate and a larger product scope.

The analysis of switching across different trade strategies in Table 4 conveys a clear mes-

sage: starting to export could stimulate innovation in the importing firm that switches to two-

way trading. Differently, adding the import activity would not substantially improve the inno-

vation activity of the exporting firms even if these mild effects may be driven by the small

sample we investigate. Finally, moving from being an export starter to being an import starter

substantially and significantly reduces the firm innovation propensity and its product scope,

again confirming that only exporting is rewarding for the firm in terms of innovative out-

comes. As this set of results confirms the insights gathered from Table 3, in the remainder of

the paper, for the sake of brevity, we will only focus on the comparison between trade starters

versus never traders.
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Then, from our findings, product innovations mostly appear to stem from the relationship

with foreign customers, and this effect is enhanced when the firm also sources part of its

inputs abroad. On the contrary, the use of foreign intermediates alone does not spur the firm’s

innovative outcomes. Also, much of the action occurs between t � 1 and t, that is the same

year the firm enters the foreign market.13

In the following, we first highlight the advantage of using MSPS in firm level analysis of

trade effects, and then, we move to the identification and deeper inspection of the nature of

our main results.

b. Comparing MPSM to SPSM

In our view, the MPSM approach constitutes an improvement in the empirical firm level

analysis of trade compared with the SPSM binary treatment case that has usually been

adopted in the empirical assessment of importing and exporting. As a matter of fact, in the

binary treatment, case status a basically corresponds to either export or import starting and

status b corresponds to either never exporting or never importing. Thus, for each variable of

interest, the ATT effect is calculated, for exporting, by comparing:

� Export starters/never exporters;

and, for importing, by comparing:

� Import starters/never importing;

Thus, the main difference between the control group in SPSM and the control group in

MPSM is that firms belonging to the former group could be starting to import (export) at the

same time or could also be already involved in the import (export) activity. In empirical stud-

ies, the latter occurrence is usually accounted for by means of the inclusion of the past import

(export) experience in the empirical model for the probability to start to export (import) from

which the propensity scores for the selection of control group are recovered. Nevertheless,

SPSM leaves aside the possibility to account for the fact that firms defined as export starters

and never exporters in t may actually start to import at the same time and the same goes for

the definition of the import treatment. Thus, to test the superiority of MPSM, we run a stan-

dard SPSM analysis. Besides firm level controls previously included in the multinomial logit

specification, we add a dummy for the previous firm exporting (importing) activity as addi-

tional regressor in the probit model for the import (export) start.14

The left-hand side of Table 5 shows that when we compare import starters to never import-

ers with a similar export experience, importing does not significantly affect firm product

scope, while a mild positive impact emerges on product innovation. Purchasing foreign inputs

only slightly helps firms to introduce new goods, even if this effect turns out to be non-signif-

icant for DID parameters. On the contrary, a firm’s exports of its own products strongly affect

firm product mix and innovative performance. In particular, it is important to notice that

export entry effects are very significant in t + 1 too. This suggests that in MPSM, the lack of

any significant effect after entry is possibly driven by the small sample size.

13 This could reveal that firms get prepared to export and product innovation may actually be an antici-
pated effect of exporting (Van Beveren and Vandenbussche, 2010).
14 The high quality of the matching is confirmed in the lower panel of Table A1.
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While reinforcing the evidence on exporting, SPSM reveals a mild role of imports for

product innovation that, as previously shown, totally fades away in the MPSM setting. To

check whether this evidence on importing derives from the lack of any control for the export

start, we exclude export starters from the SPSM analysis of importing. It turns out that

imports do not significantly affect firm product innovation. Thus, the mild significant impact

found in the standard SPSM is driven by the presence of two-way trade starters in the sample

of analysis. This set of results is not show for brevity and is available upon request.

Thus, MPSM turns out to be a superior empirical approach in the analysis of trade. Besides

disentangling potential import–export complementarity effects, it allows for the isolation of

the impact of each trade strategy thus preventing researchers from confounding their effects.

c. Production to Order or Learning from Two-way Trading?

The above findings stress the positive impact of exporting that is enhanced by the simulta-

neous involvement in the import activity. A possible interpretation of this evidence relies on

the central role of Turkey in global supply chains. As a matter of fact, the export activity of

manufacturing firms could be intimately related to imported inputs resulting from offshoring

practices of foreign buyers in advanced countries. For Turkish firms, offshored productions

can turn into new products which strongly depend on foreign inputs for their realisation.

Then, compared to pure exporters, the trade premium in terms of new product lines could be

rather amplified. This, however, raises a possible concern in the above interpretation of

MPSM results, as the main findings on two-way traders could rather reflect production to

order (PTO) phenomena than true learning by importing and exporting at the same time. This

concern is reinforced by the findings of significant effects mainly in the entry year.15 In order

to shed light on our main insight, we first check how many two-way starters are foreign

owned. In our estimation, in the sample only one two-way starter is foreign owned. Nonethe-

less, PTO may well take place through contracts between foreign buyers and domestic firms.

This offshoring typology is more widespread when the technological content of the produc-

tion phases to develop abroad is low and, thus, it is more likely that in the Turkish economy,

PTO occurs through arm’s length contracts. To investigate further whether our results on

two-way traders are driven by PTO, we run a PSM analysis by (i) comparing two-way

starters to export starters that were already importing in t and t � 116 and (ii) comparing

export starters that purchase a new imported input in t to export starters–continuous import-

ers that do not add any new foreign input in t.17 Statistically significant differences between

treated and control groups would imply that the above MPSM results are mainly driven by

PTO, rather than by learning by the joint involvement in both trade strategies. As in Table 6,

no statistically significant effect emerges, and we are more confident about our former

interpretation.

15 We are extremely grateful to an anonymous referee for having suggested this line of inquiry.
16 Results do not change when continuous importers over the whole period starting to export are consid-
ered as control group.
17 New foreign inputs are those imported products that a firm imports in t and has never imported
before. However, we also define a new imported input in a more stringent way as a Turkish firm’s pur-
chase of a new foreign input that has never been imported before in the whole country. No differences
emerge from the adoption of the two definitions; nonetheless, we prefer to stick to the former because in
our view, it is more suitable to investigate the PTO hypothesis.
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The lack of a persistent effect of two-way trading on product innovation could then fol-

low from firms’ product portfolio choices. Firms could avoid introducing new products fre-

quently, so as not to cannibalise their own existing products. In line with this hypothesis, in

our sample, only 25 per cent of firms introducing a product innovation in t introduces

another new product in t + 1. Nevertheless, we cannot exclude that the possible learning

process, at work after entry, is not properly captured by the small size of our sample in

t + 1.

d. Inspecting the Extent and Nature of Product Innovation

To further qualify the implications of our analysis, we extended our investigation to further

variables capturing the quantitative and qualitative nature of product innovation. Thus, to

assess the importance of the firm’s innovative efforts for its production activity, we estimate

the impact of firm trade strategies on the share of new products over total firm product scope,

ShareNnew, and on the production share from new products, ShareProdnew . Also, to gather some

insights into the quality level of new products compared with the existing ones (Verhoogen

and Kugler, 2012; Fernandes and Paunov, 2013), we inspect a dummy, PrHigh P
new , capturing the

introduction of new products with a higher unit value than the old ones. MPSM results in

Table 7 emphasise the importance of export activity in enhancing the weight of newly intro-

duced products in firm production and product portfolio, while starting to import reinforces

the positive effects of export entry. Turning to the relative quality of new products, two-way

traders are more likely to introduce higher quality new goods. It also emerges that starting to

export has a mild effect on the probability to start introducing higher quality new goods the

year after the entry.

This evidence, thus, reveals that exporting and the simultaneous involvement in exporting

and importing could particularly favour a country’s development pattern. These trade

strategies, indeed, may be effective in pushing manufacturing production towards a higher

sophistication level.

e. Robustness Checks

We implemented a number of sensitivity checks to prove the robustness of our findings.

First, the validity of the bootstrapping approach for the computation of standard errors in

the NN matching has been criticised by Abadie and Imbens (2008) who claim that only

subsampling standard errors would deliver unbiased estimates. Thus, for our baseline

results, we computed subsampling based standard errors, relying on subsamples represent-

ing 70 per cent of the original sample size and performing 250 replications. Second, the

estimation of the multinomial logit for the recovery of the propensity scores relies on the

independence of irrelevant alternatives hypothesis. This hypothesis may be strong in our

framework since it implies that, in the choice between two trade strategies, firms do not

consider the other available options at all. We then relaxed this assumption by estimating

a mixed logit model. Third, we tested the sensitivity of our analysis to an alternative

definition of produced exports – and of exporter status – by matching 12-digit trade flows

with the production data defined at the more aggregate 6-digit CPA classification.18

18 We also tested more aggregate matching levels. This set of results is available from the authors.
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TABLE 8
Robustness Checks

Outcome Export Starters Versus
Never Traders

Import Starters
Versus Never
Traders

Two-way Starters
Versus Never Traders

t t + 1 t t + 1 t t + 1

Subsample SE
Product Scope

N 0.179*** 0.137* �0.005 �0.001 0.230** 0.297**
DID N 0.094*** 0.077 0.003 0.011 0.147** 0.154*
Prgrow 0.060* 0.019 0.019 0.006 0.153*** 0.080
DID Prgrow 0.081*** 0.026 0.019 0.005 0.153*** 0.063

Product Innovation
Nnew 0.204** 0.045 �0.008 0.064 0.447** 0.107
DID Nnew 0.089 0.029 �0.015 �0.016 0.179* 0.011
Prnew 0.091** 0.056 0.001 0.000 0.224*** 0.045
DID Prnew 0.098*** 0.064 �0.008 �0.010 0.182*** 0.062

Mixed Logit
Product Scope

N 0.251*** 0.208*** �0.022 �0.014 0.204** 0.225**
DID N 0.107*** 0.039 �0.015 �0.012 0.114** 0.150**
Prgrow 0.104*** 0.008 �0.009 �0.009 0.106** 0.053
DID Prgrow 0.104*** 0.020 �0.003 �0.001 0.106** 0.053

Product Innovation
Nnew 0.245*** �0.004 �0.003 0.044 0.412*** 0.071
DID Nnew 0.086* �0.05 �0.024 �0.035 0.138* 0.015
Prnew 0.162*** 0.012 �0.014 0.001 0.141*** 0.009
DID Prnew 0.120*** 0.031 �0.015 �0.014 0.112** 0.018

Alternative definition of produced exports
Product Scope

N 0.242*** 0.159** 0.003 0.010 0.168* 0.196*
DID N 0.087*** �0.004 �0.008 0.004 0.088* 0.096
Prgrow 0.101*** �0.021 �0.019 �0.015 0.109** 0.034
DID Prgrow 0.084*** �0.018 �0.022 �0.028 0.082* 0.051

Product Innovation
Nnew 0.249*** �0.035 �0.004 0.056 0.304** 0.009
DID Nnew 0.059 �0.096 �0.035 �0.045 0.170** 0.037
Prnew 0.128*** �0.014 �0.011 0.008 0.174*** 0.034
DID Prnew 0.119*** �0.050 �0.023 �0.022 0.147*** 0.060
Starters’ definition based on both t � 1 and t � 2

Product Scope
N 0.300*** 0.235** �0.008 0.043 0.268** 0.217
DID N 0.166*** 0.141** �0.016 0.002 0.09 0.028
Prgrow 0.148*** 0.068 �0.007 0.002 0.148** 0.021
DID Prgrow 0.142*** 0.049 �0.005 �0.004 0.102* 0.000

Product Innovation
Nnew 0.406*** 0.093 �0.019 0.048 0.443*** 0.167
DID Nnew 0.151*** 0.012 �0.004 0.015 0.211** 0.060
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Finally, we used a stricter definition of export (import) starters focusing on those firms

exporting (importing) at time t but not exporting (importing) at time t � 1 and at time

t � 2. Results obtained by implementing these controls are reported in Table 8 and mainly

confirm our baseline findings.

Finally, it is worth mentioning that our results are robust to several further checks that we

do not report here for brevity. To test for the change in the sample construction: (i) we

defined product innovation at the more aggregated 8-digit PRODCOM and 6-digit CPA level;

(ii) we excluded from the analysis the 2009 crisis year; (iii) we excluded firms from the Short

Term Business Statistics (STS) which are collected in a different survey than AIPS. To further

test our empirical approach: (i) we extended and changed the set of covariates in the multino-

mial logit specifications by including dummies for investors in tangible assets, for investors in

intangible assets, for subcontractors and for outsourcers, by excluding firm output and by add-

ing product scope and labour productivity growth at time t � 1; (ii) we implemented match-

ing by 2-digit NACE sector and year; (iii) we implemented the Kernel matching procedure

instead of the NN matching; and (iv) we estimated propensity scores by means of a biprobit

model.

4. SUMMARY OF THE FINDINGS AND DISCUSSION

All in all, our evidence highlights that exporting has a prominent role for firm product

innovation both at the extensive and intensive margins. Indeed, exporters introduce a higher

number of new products whose average quality is higher than the existing firm product basket.

These two effects drive the positive impact of exporting on new products’ share in firm

production.19

TABLE 8 Continued

Outcome Export Starters Versus
Never Traders

Import Starters
Versus Never
Traders

Two-way Starters
Versus Never Traders

t t + 1 t t + 1 t t + 1

Prnew 0.184*** 0.049 0.003 0.002 0.261*** 0.083
DID Prnew 0.148*** 0.031 0.003 �0.009 0.193*** 0.063

Notes:
(i) The significance is based on Bootstrapped standard errors (250 draws).
(ii) Subsample SE: Subsampling based standard errors are reported by drawing subsamples which represent 70% of
the original sample size and by performing 250 replications.
(iii) Mixed Logit: Propensity scores exploited in the multiple propensity score matching (MPSM) implementation are
retrieved by estimating a mixed logit model instead of a multinomial logit.
(iv) Alternative definition of produced exports: The MPSM is implemented by making use of the firm status of export-
ing own produced goods defined according to the CPA/GTIP correspondence table.
(v) Starters’ definition based on both t � 1 and t � 2: In the MPSM implementation, export (import) starters are
defined as those firms exporting (importing) at time t but not exporting (importing) at time t � 1 and at time t � 2.
(vi) *, ** and *** indicate the significance at 10, 5 and 1%.

19 Our findings on causality running from exporting to product innovation are also supported by the lack
of evidence on the opposite nexus in Turkish manufacturing (Lo Turco and Maggioni, 2013b).
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Our analysis thus extends previous evidence on the positive effect of exporting on product

innovation highlighted for advanced countries (Salomon and Shaver, 2005; Hahn and Park,

2011; Bratti and Felice, 2012) to the case of an emerging economy. However, our definition

of export treatment is different as it only concerns produced exports. Actually, when we

define export treatment in a broader way by including export of non-produced goods – reflect-

ing firms’ activity as a trade intermediary – the positive impact of exports is relevantly

downsized.20 This suggests that export contribution to product innovation estimated by

previous works could be underestimated.

Furthermore, the lack of any significant impact of firm level imports on the firm product

scope, and innovation is at odds with firm and sector level evidence found by Goldberg et al.

(2009) and Colantone and Crin�o (2014), respectively. Several explanations could lie behind

this contrasting evidence.

First of all, while we focus on firm level import effects, the sector aggregation level of foreign

input access measures in the two works could actually deliver different insights. When, as in the

cited works, intrasector imports/tariffs are included in the computation of imported inputs or

input tariffs, sector level measures could capture product innovation or product scope changes

stemming from competition hitting firms producing inputs within the broadly defined sector.

Second, none of the two works specifically explores the simultaneous causal impact of

exports.

Third, we cannot discard the fact that different effects can originate from different institu-

tional and economic contexts and from different time spans of the three analyses. While Colan-

tone and Crin�o (2014) deal with a panel of advanced economies in the 1995–2007 period and

Goldberg et al. (2009) explore the case of Indian liberalisation between 1989 and 1997, our

work concerns the Turkish economy in very recent years. At the beginning of our sample time

span (2005), Turkey was already a globally integrated economy, whose customs union with the

EU in 1995 had already importantly shaped its foreign market participation. In this respect,

imports could have played a role in the very beginning of the country’s integration process when

the internal market manufacturing inputs supply capacity was rather constrained. Finally, new

imported inputs could require some time to effectively impact on firms’ product baskets, and the

limited time span at our disposal could prevent us from disclosing such an effect.

Although we cannot exclude that a more suitable data span or sample period could reveal

a positive effect of the pure import strategy for Turkish firms as well, our work unambigu-

ously points at foreign buyers representing a transmission channel for new production tech-

niques and new technologies that turn into new products. The lack of convincing evidence on

PTOH supports the existence of learning by two-way trading. Importing thus reinforces the

export innovation effect. This could stem from the novelty and/or higher technology content

of imported inputs that allows for the production of new goods meeting foreign buyers’

requests and tastes.

5. CONCLUSION

The availability of original data at firm-product level for Turkey allowed us to investigate

in depth the causal impact of trade on the firm product scope and innovation in an emerging

country context. Differently from previous literature, we consider importing and exporting in

20 Results are not shown for brevity; nonetheless, they are available upon request.
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a complex multiple treatment framework which allows to assess and dissect their alternative

and joint effect and the impact of the switch from one activity to the other.

Our main findings show that starting to export positively affects the product scope, the intro-

duction of new products and the probability to innovate. We then confirm the prominence of

the network a firm is involved in and, especially, of foreign customers in, directly or indirectly,

fostering the competitiveness of upstream suppliers. The latter can both learn and benefit from

technology, and knowledge transfers from their foreign buyers, but can also, irrespective of any

direct request, develop new goods and introduce quality improvements and restyling of existing

products to meet the preferences and needs of a foreign market. Also, an important complemen-

tarity exists between starting to import and to export, as we find that purchasing inputs abroad

reinforces the positive effects of export entry. On the contrary, departing from existing evi-

dence, we show that imports alone do not matter for product innovation.

This set of results proves fruitful in a number of ways. From a methodological point of

view, we show that treating the firm internationalisation activities as isolated strategies may

drive to misleading insights, as emerges from the comparison of MPSM and SPSM settings.

Although our evidence on exporting as the leading trade strategy for innovation is confined

to Turkish manufacturing, this result echoes most of the previous findings in the literature

and, thus, supports the general relevance of such activity for a country’s growth pattern. Our

original contribution is, however, to highlight the importance of the identification of a firm’s

own produced exports that appear as the main driver behind the trade–innovation nexus. This

can explain the absence of any export effect in some papers focusing, instead, on the firm’s

overall export activity including also trading goods. It follows the need for a proper definition

of exporting and for a more careful investigation of its effects.

Finally, our work demonstrates that the virtuous nexus between the two international activi-

ties, documented by the literature (Kasahara and Lapham, 2013), leads to an enhanced effect of

the firm’s joint export and import involvement on product innovation and quality upgrading.

Policy makers in emergent markets should then be concerned about easing the firm’s entry

in global supply chains, by targeting policies aimed at promoting home manufacturing abroad

and at providing the firm with the necessary financial and technical tools to overcome national

borders.

Two streams of future research spring from our work. On the one hand, under data avail-

ability, buyer–supplier relationships in international markets should be explored more in

depth. On the other hand, it should be assessed to what extent trade-induced innovation

provides a spin-off for the country’s economic growth.
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APPENDIX

TABLE A1

Balancing Tests

Treated
Firms

Control
Firms

% Treated
Firms Out
of Support

Median Bias % Drop
Bias

Before After

MPSM
Export Starters/Never Traders 481 433 0.21 7.10 3.04 57.11
Import Starters/Never Traders 1,293 920 0.15 6.93 1.54 77.76
Two-way Starters/Never Traders 170 161 0.00 12.25 3.93 67.89
Two-way Starters/Export Starters 165 123 2.94 8.75 4.81 45.09
Two-way Starters/Import Starters 169 156 0.59 6.95 3.96 43.11
Import Starters/Export Starters 1,244 365 3.94 10.93 6.41 41.38

SPMS
Export Starters/Never Exporters 2,361 2,000 0.00 6.73 1.26 81.28
Import Starters/Never Importers 2,068 1,283 0.67 7.29 1.74 76.10

Notes:
(i) The covariate balancing tests for the multiple propensity score matching (MPSM) and single propensity score
matching (SPSM) are shown in the upper and bottom panels, respectively.
(ii) Treated firms are in the common support if their propensity score is lower than the maximum and higher than the
minimum score of the control units. (iii) In the columns (4) and (5) of the upper panel (bottom) we display the med-
ian bias across all the covariates included in the multinomial (probit) estimation before and after the matching for
MPSM (SPSM).
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