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This paper  investigates  a largely  unexplored  dimension  of  export  performance,  firm  level  determinants
of  export  diversification.  We  extend  innovation  studies  and  enrich  the  export  literature  by  analyzing  the
role  of firms’  innovation  and  market  strategies  in  explaining  export  diversification.  To  do  so, we  use  a
unique dataset  that  links  data  on exports,  innovation  and  firms’  characteristics  at  the firm  level in Brazil.
Our  findings  show  that  access  to existing  resources,  as emphasized  by  existing  innovation  studies  on
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emerging  economies,  cannot  account  for all  the  heterogeneity  observed  in firm’s  export  diversification
in  Brazil.  Innovative  efforts  and the  strategic  positioning  of firms  in the  domestic  market  are  crucially
important  in  explaining  diversification.  These  results  emphasize  the importance  of  distinguishing  new
from  existing  exports  when  investigating  the  dimensions  that  affect  export  performance.

© 2015  Elsevier  B.V.  All  rights  reserved.

eveloping countries, Brazil

. Introduction

The importance of product and export diversification for eco-
omic growth and development is uncontroversial (see for example

mbs and Wacziarg, 2003; Klinger and Lederman, 2004; Aditya and
charyya, 2013). A nascent literature concerned with the intro-
uction of new exports at the country level (or “discoveries”),
as highlighted the importance of reducing uncertainty, minimiz-

ng exchange rate volatility, and encouraging entrepreneurship
nd human capital development to facilitate export diversification
Hausmann et al., 2007; Agosin et al., 2012). Diversification, how-
ver, occurs at the firm level. It is at the firm level that decisions
bout the commitment of resources to introduce new products
new to the country or to the firm) for export are made. It is also

ainly at the firm level that the risks and benefits of new exports, in
erms of sales and potential monopoly rents, are taken and appro-
riated (Wakelin, 1998). This makes the firm the most suitable unit
or analyzing the determinants of export diversification.
Existing studies of the firm level determinants of export per-
ormance – trade and innovation studies – have highlighted the
mportance of enhancing productivity and innovation efforts for

∗ Corresponding author.
E-mail addresses: a.i.marin@fund-cenit.org.ar (A. Marin),

markwald@funcex.org.br (R. Markwald).

ttp://dx.doi.org/10.1016/j.respol.2015.06.004
048-7333/© 2015 Elsevier B.V. All rights reserved.
successful entry to international markets (Cassiman and Golovko,
2011; Becker and Egger, 2007; Wakelin, 1998). One limitation of
the existing studies, however, is that typically they do not distin-
guish between new and existing exports. Export performance is
usually evaluated as the propensity to export existing products or to
enter new export markets (see Estrada and Heijs, 2006 for a review).
The first objective of this paper is to extend existing studies about
innovation and trade by researching a rarely explored dimension
of export performance: the propensity of firms to introduce new
products for export – or export diversification at the firm level.
To do so we  incorporate insights from the business literature on
diversification.

A second limitation of the existing research is the lack of con-
clusiveness about the role of innovation in supporting exports in
firms from less advanced countries. In particular, for firms from
these countries, quantitative studies have failed to provide clear
evidence supporting the idea that exports follow unique tech-
nological assets and product innovations; in contrast with the
evidence based on firms from advanced countries (see Cassiman
and Golovko, 2011; Wakelin, 1998; Caldera, 2010). The argument
is that this is because firms from less advanced countries compete
internationally mainly based on the access to existing resources and

not so much based on the innovative characteristics of their prod-
ucts (Alvarez, 2007; Özç elik and Taymaz, 2004). Recent evidence
from case studies, however, suggests that some firms from emerg-
ing markets, are competing internationally based on both access

dx.doi.org/10.1016/j.respol.2015.06.004
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http://www.elsevier.com/locate/respol
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The business literature on diversification, however, has empha-
sized also two other important dimensions for diversification. First,
it has emphasized the importance of the strategic position of firms

1 Other empirical studies include (Roberts and Tybout, 1997; Isgut, 2001;
Cassiman et al., 2010).

2 Out of 46 studies explored by Estrada and Heijs (2006), none uses the introduc-
tion  of new to the firm exports as the measure of exports performance.
X. Cirera et al. / Research

o resources and unique innovations (Amann and Cantwell, 2012;
arin and Bell, 2012; Amann and Figueriedo, 2012; The Economist,

010 The Economist, 2010). The second objective of this paper is
o improve our understanding of the role that innovation plays
n supporting export diversification of firms from less advanced
ountries.

One of the main distinctive features of our paper is our unique
atabase. The empirical analysis uses a firm level dataset that links
roduction, trade, and innovation data in Brazil. As a result, the
aper also contributes to document the process of export diver-
ification in Brazil, an emerging economy in a process a rapid
ransformation. Despite the fact that Brazil is one of the most diver-
ified economies in Latin America, it still lags behind advanced
conomies and other emerging economies, such as China and
exico regarding export diversification (Hummels and Klenow,

005). Its export basket is heavily concentrated and dependent on
atural resources (NRs). Nevertheless, Brazil has developed some
ighly competitive manufacturing sectors, which makes the coun-
ry an interesting case study to test our research questions.

Previous research on export performance in Brazil’s has doc-
mented the role of education, technology, and production scale
Arbache and de Negri, 2003), and cost leadership and differ-
ntiation (Aulakh et al., 2000) in explaining export growth and
eographical diversification. Our analysis adds to the existing lit-
rature on export performance in Brazil in two dimensions; by
xamining the role of firm’s level innovation and market strategies
or exporting and product diversification, instead of geographical
iversification.

Our analysis shows interesting results. First, we  found that a sig-
ificant share of exporters engages each year in the introduction
f new products for export (25% in some years) and that they do
o in most industries; including industries conventionally identi-
ed as high-tech and also as low-tech. More importantly, regarding
he main determinants of firmı́s level export diversification, our
mpirical approach allowed identifying the importance of devel-
ping unique technological assets to support exports, in the case of
rms from less advanced countries, a result that previous research,
ithout distinguishing new from existing exports, failed to identify.

t also allowed identifying the importance of the position of firms
n the domestic market, as an important dimension in explaining
ifferences in performance regarding export diversification.

These results suggest that existing research about innovation
nd trade might benefit from distinguishing increases in existing
xports from increases in new exports as a measure of exports
erformance. Our study contributes to existing research about

nnovation and trade by providing a first step in this direction.
e  began to evaluate the potential importance of distinguish-

ng new from existing exports, expand existing empirical models
ithin the innovation literature to explore the determinants of new

xports incorporating insights from the diversification literature,
nd explore the proposed exploratory model using a rich dataset
rom Brazil a developing country in expansion.

The paper is organized as follows. Section 2 surveys the exist-
ng literature and discusses our research questions and hypotheses.
ection 3 discusses the dataset and methodology used. Section 4
escribes some features of the pattern of export diversification in
razil. Section 5 analyses the main determinants of firm export
iversification in Brazil. The last section concludes.

. The oretical background, objectives, and hypotheses
Our research is about firm level determinants of export diver-
ification. Trade studies have been traditionally concerned with
he determinants of export performance. They have, however,
nly very recently incorporated firm’s heterogeneity in models of
y 44 (2015) 1962–1973 1963

understanding of trade patterns and performance. In doing so, this
literature has emphasized the role of structural characteristics of
firms, such as size and productivity, in explaining exportsı́ perfor-
mance; both at the intensive margin (same products) and extensive
margin (new products) (Melitz, 2003).1 One limitation of this lit-
erature, however, is that it treats productivity as exogenous to the
firm; and just like the size of firms, it is considered a structural
characteristic of the firm. The question of how firms achieve the
productivity threshold that allows them to export tends to be left
out of the models (Cassiman and Martinez-Ros, 2007).

Innovation studies have more directly addressed the associa-
tion between firms’ decisions and performance, including export
performance (Vernon, 1966; Cassiman and Martinez-Ros, 2007).
Vernon (1966) was one of the first authors to directly link inno-
vation to exports, in his product-cycle model. He suggested that
exports typically follow firm’s product innovations when the
domestic market is saturated, in a process which usually starts
in advanced countries where markets can pay a premium for
innovation. Based on Vernon’s product cycle model, numerous
studies have theoretically and empirically explored the association
between innovation and exports; supporting in general the predic-
tion of the product-cycle model that product innovation is a driving
force for the exports of firms from advanced countries (Cassiman
and Golovko, 2011; Wakelin, 1998; Caldera, 2010; Lachenmaier
and Wößmann, 2006; Bernard and Jensen, 1999; Becker and Egger,
2013; Nassimbeni, 2001).

One important limitation of this literature, however, is that this
typically has not distinguished between new exports and existing
exports (i.e., export performance is usually evaluated as the propen-
sity to export existing products or to enter new export markets)2

(Estrada and Heijs, 2006). The first objective of this paper is to
extend existing studies about innovation and trade performance by
researching the propensity of firms to introduce new products for
exports (or export diversification at the firm level). We  are inter-
ested in understanding the extent to which the same firm level
efforts that have been found important in explaining export per-
formance in general, are important also for export diversification.
We are also interested in the identification of efforts and behav-
iors that are particularly significant for export diversification. To
explore this second issue we  incorporate some insights deriving
from the business literature which has addressed issues of firm’s
diversification.

The more important point made by the business literature in
relation to the determinants of diversification, following Penroseı́
ideas (Penrose, 1959; Teece, 1980, 1982), is similar to the one made
by the innovation literature: firms diversify to exploit resources
in excess difficult to trade, typically brand name and technolog-
ical resources. Based on this idea, thus, numerous studies have
identified a positive link between diversification and technologi-
cal resources and marketing’ efforts – including patents, product
innovations, and efforts in R&D and marketing (Montgomery and
Hariha-ran, 1991; Dierickx et al., 1989; Teece et al., 1997; Hargadon
and Sutton, 2000; Duarte et al., 2007).3
3 In both cases, it has been argued that there could be a problem of endogene-
ity, between innovation and exports and innovation and diversification, however,
empirical evidence is rather unanimous in supporting causality going from innova-
tion to exports (see Cassiman and Golovko, 2011, Becker and Egger, 2013 and from
innovation to diversification (Rodríguez-Duarte et al., 2007).
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from the same group and vertical links with clients or suppli-
ers – affect positively our measure of exportı́s diversification of
firms.
964 X. Cirera et al. / Research

n the domestic market as an antecedent for diversification. It has
een suggested that the firms that are more likely to diversify are
hose that have built a reputation and market power in the domestic

arket (Amsden and Hikino, 1994; Cassiman and Golovko, 2011).
econd, this literature has highlighted the importance of the expe-
ience in diversification. It has been proposed that firms which
re more diversified are more likely to be capable of diversify-
ng, because given their breadth of diversified sector capabilities
ace a wider array of diversification possibilities in different sec-
ors (Montgomery and Hariha-ran, 1991; Lefebvre and Lefebvre,
001; Estrada and Heijs, 2006).

All these conclusions, however, from both the innovation and
usiness literature have been based on the experience of firms
rom advanced countries. In the case of firms from less advanced
ontexts, indeed, the existing studies have failed to identified the
eed for unique technology assets and the development of a strate-
ic position in the domestic market for exports and diversification
Alvarez, 2007; Estrada and Heijs, 2006; Özç elik and Taymaz, 2004;
hanna and Yafeh, 2007). Wilmore (1992) and Alvarez (2007), for

nstance, failed to identify a significant effect for R&D and expendi-
ures in licenses, in the export performance of Brazilian and Chilean
rms, respectively. Kumar and Siddharthan (1994) found that R&D
ad a positive effect in export performance of Indian firms, but
nly in the case of firms that operate in low-technology sectors.
amijan et al. (2010), with data from Slovenia, found no evidence

hat either product or process innovations increased the likelihood
hat a firm will become a first-time exporter. Similarly, Estrada
nd Heijs (2006) in Mexico found that R&D efforts were important
n explaining the probability to export, but the effect of variables
epresenting product innovations (such as high number of new
roducts or a product diversification strategy) was  negative. On
he contrary, firms that specialize in a single product tended to
e more dynamic in the international market. Özç elik and Taymaz
2004) found similar results for Turkish firms, where R&D appeared
ignificant but product innovation was not significant in explaining
xport probability or propensity.

Similarly, diversification studies, though less numerous suggest
hat the diversification of firms from less advanced countries is
ften motivated by the unavailability of inputs and other market
mperfections that induce vertical integration and unrelated diver-
ification, than by the need or desire to exploit unique technological
esources (Khanna and Yafeh, 2007).

Explanations for these findings are associated in general to
he different nature of the innovative process of firms from less
dvanced countries (see Kumar and Siddharthan, 1994; Estrada and
eijs, 2006; Alvarez, 2007; Özç elik and Taymaz, 2004). Firms from

ess advanced countries, it is argued, typically reverse the trajec-
ory of technological change observed in advanced country firms
see for instance, Kim, 1999; Bell and Pavitt, 1995; Lall, 1992). They
tart new activities normally importing existing technologies and,
nly exceptionally evolve to produce unique technological assets
nd product innovations which can support processes of exports
nd diversification (Alvarez, 2007; Estrada and Heijs, 2006; Özç elik
nd Taymaz, 2004). They are therefore more dependent on foreign
inks – which facilitate the access to external knowledge inputs and
echnologies – and, skills and engineering and setting up capabili-
ies – which help them to take advantage of existing technologies –
nd less dependent on advanced forms of knowledge development
uch as R&D (which are used to develop unique assets) (see for
nstance Basile, 2001; Sterlacchini, 1999; Kumar and Siddharthan,
994; Marin and Bell, 2010; Lefebvre and Lefebvre, 2001; Estrada
nd Heijs, 2006; Amsden and Hikino, 1994).
Some recent evidence about international distribution of inno-
ations, however, has shown that there has been a transition since
he early 1990s and intensifying during the 2000s toward a more
eographically dispersed distribution of the more sophisticated
y 44 (2015) 1962–1973

kinds of innovative efforts; with the well-known East Asian new
entrants being the more significant among the contributors, but
with an increasing participation also of countries like India and
Brazil (Athreye and Cantwell, 2007; Amann and Cantwell, 2012).
Some domestic firms from some emerging economies seem to be
using advanced forms of innovation to compete internationally
(Amann and Figueiredo, 2012).4 This new emerging evidence is,
however, fragmented and mainly based on case studies. The second
objective of this paper is to improve our understanding of the role of
innovation in supporting the competitiveness and exports of firms
from less advanced countries; focusing empirically on new exports
instead of existing exports, as a measure of trade performance,
should allow us to better capture the importance of innovation
variables.

2.1. Hypotheses

Our main exploratory hypothesis is that in the case of the
introduction of new to the firm exports, firms from less advanced
countries are required to invest in advanced innovation efforts to
create new and unique technology assets and products and to use
the domestic market strategically; in the same way that firms from
advanced countries have been found to do so, to support their
exports and diversification in general. This is because it is very likely
that introducing new products for exporting is more demanding on
innovative efforts and assets than increasing exports of the same
products.

More specifically, based on the discussion above we propose the
following hypotheses to be tested empirically.

Based on the evidence from trade studies (Melitz, 2003; Bernard
et al., 2007; Wakelin, 1998; Sterlacchini, 1999; Alvarez, 2007
Alvarez, 2007).

1) Size and productivity of firms affect positively our measure of
export’s diversification of firms.

Based on the evidence of innovation studies about exports of
firms from advanced countries (Basile, 2001; Hirsch and Bijaoui,
1985; Estrada and Heijs, 2006; Damijan et al., 2010; Cassiman and
Golovko, 2011; Becker and Egger, 2007; Cassiman et al., 2010) and,
on the idea that the introduction of new products for exporting is
more demanding on innovative efforts and assets than increasing
exports of the same products.

2) Creative efforts and outputs of firms, such as R&D expenditures
and product and process innovations affect positively our mea-
sure of export’s diversification of firms.

Based on the evidence from innovation studies about firmsı́
performance of firms from less advanced countries (Lefebvre and
Lefebvre, 2001; Amsden and Hikino, 1994; Basile, 2001; Sterlac-
cini, 1999; Kumar and Siddharthan, 1994; Beccheti and Rosi, 1998;
Lefebvre and Lefebvre, 2001).

3) Efforts to access and implement existing technologies, such as
skills and project execution capabilities and; foreign links – mea-
sured as foreign capital share, horizontal links with other firms
4 See Amann and Figueiredo (2012) for a rich description of the technological
evolution of Embraer and the very successful firms operating in the pulp and paper
sector in Brazil. See also Marin and Bell (2012), Lee and Mathews (2012).
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Eq. (1).

Y = f (S, I, P) (1)

5 Around 73 per cent of firms from PINTEC are matched with PIA data.
X. Cirera et al. / Research

Based on the evidence from business studies about diversifi-
ation (Montgomery and Hariharan, 1991; Lefebvre and Lefebvre,
001; Estrada and Heijs, 2006; Amsden and Hikino, 1994; Cassiman
nd Golovko, 2011; Chang, 1995).

) Marketing capabilities and the strategic position of firms in the
domestic market – measured as the degree of diversification
of the domestic production basket, the relative quality of their
products or their market power – affect positively our measure
of exportı́s diversification of firms.

These hypothesis and the main variables used in the analysis
ased on the existing literature are summarized in Table 1. These
an be grouped in three sets of variables: structural characteris-
ics of firms, innovative behavior and capabilities, and strategic
ositioning in the domestic market.

. Policy context, data, and methodology

.1. Brazil’s policy context

Brazil is a middle income country that has been expanding
ery rapidly. It is a relatively open economy, which has been his-
orically integrated into world markets, mostly through exports
f natural resources (NRs) and industrial commodities based on
Rs. Since the mid-1990s and, after the macroeconomic stabiliza-

ion achieved by the Real Plan, however, the country initiated the
eformulation of the legal and institutional framework supporting
ndustrial, innovation and trade policies and, launched a number
f policies oriented to improve the country’s insertion in world
arkets. Between 1999 and 2002 new funding mechanisms – “the

ectoral funds” – were created with the purpose of financing indus-
rial policies in specific sectors such as oil and gas, biotechnology
nd aerospace. Later on, between 2003 and 2010, the Bank for
conomic and Social Development (BNDES) created new finan-
ial mechanisms and seed capital to support innovative projects
n selected “high-tech” sectors, and a series of programs and plans
f industrial policy were launched, such as the Industrial, Techno-
ogical, and the Foreign Trade Policy or the Innovation Law, with
he purpose of supporting innovation in general. The existing evi-
ence suggest that these policies have had some positive impact on

nnovation. For example, De Negri and Lemos (2009) find that R&D
ncentives had a positive impact on inducing investments in R&D in

ost economic sectors Vieira (2014) also suggest a positive impact,
lthough mainly on high-technology industries Some of these poli-
ies to the extent that supported innovation activity, as we will see
elow, in the manufacturing sectors covered by our data could also
ould act as an incentive also for export diversification.1

Brazil has also used historically export processing zones, since
he late 1950s, to attract investments and promote exports in gen-
ral. As before, to the extent to which these are more common
n some specific sectors, and in Brazil they are apparently,2 these

ight affect the export’s performance of firms in these sectors in
eneral. We  do not have information to evaluate this possible effect
irectly, but the sectoral dummies should capture this possible
oise.

.2. Data sources

We  build a unique dataset linking production, trade, and inno-
ation data for Brazilian firms in the extractive and manufacturing

ector during the period 2000–2008. This is based on data from
hree Surveys collected by IBGE and the Trade Office about produc-
ion, innovation, and trade. For production and firm characteristics
e use two modules of the “Pesquisa Industrial Annual” (PIA); PIA
y 44 (2015) 1962–1973 1965

“produto”, a nationally representative survey that includes produc-
tion and sales portfolio, and PIA “empresa”, which includes firm
characteristics. In this survey, all firms with 30 or more employees
are included, while smaller firms up to 29 workers are randomly
sampled. In total PIA covers more than 40,000 firms. For innova-
tion, we  use the “Pesquisa de Inovaç ão Tecnológica” (PINTEC), a
CIS-4 type innovation survey that provides detailed information on
R&D expenditure and innovation processes for a sample of firms.
In this survey, all firms with more than 500 workers are automati-
cally included in the sample, while firms from 5 to 499 workers are
sampled randomly. PINTEC is available for the years 2000, 2003,
and 2005. Finally, for exports we use a dataset from the Secretaria
Comercio Exterior (SECEX) that includes the universe of registered
exports at the firm level, by HS-8 product, year and market desti-
nation.

For each firm we link information from the four datasets.
Although some firms are not surveyed in all surveys, most firms
have information regarding production and firms characteristics.5

More importantly, all exporters from SECEX have been surveyed by
PIA or PINTEC, and they represent 17 per cent of the overall sam-
ple. This ensures that the risk of sample selection is negligible since
all exporters – those that diversify and does that does not diver-
sify – and also a significant amount of non-exporters are included
in our dataset. The overall dataset includes around 110,000 obser-
vations for more than 10,000 firms during the period 2000–2008.
However, for the analysis using innovation variables the dataset is
reduced to the three years of data availability in PINTEC, around
38,000 observations.

3.3. Methodology

3.3.1. Identifying new exports
One critical element when analyzing diversification is to cor-

rectly identify episodes where new products are introduced for
exporting. There are two  challenges in doing so. First, we only
observe export flows for the period of our sample, so we  cannot
determine whether a product was introduced before this period.
As a result, in our sample we cannot consider a product that was
exported in 2000 as a new export, since we  do not know whether it
was exported in 1999 or earlier. Second, most export flows tend to
be short lived (Besedes and Prusa, 2006), and therefore, any mean-
ingful methodology to identify firm export diversification needs to
include an element of time sustainability.6

To address these issues, we  first consider cases of export diver-
sification where a firm introduces a new product not exported in
2000. Then, in order to include time sustainability in our measure,
we use three alternative criteria summarized in Table 2.

We differentiate between existing exporters and new exporters
and, identify those new exports that are a new for the country (or
“discoveries”).

3.3.2. Estimating the firm level determinants of diversification
The main objective of this paper is to identify firm level deter-

minants of export diversification. With this objective we  estimate
6 In Brazil, only between two and three percent of flows are observed for the
entire period. More importantly, once introduced, only 20% of the flows are exported
continuously until the end of the period; and a significant share of these flows cor-
respond to those only observed in the last two  or three years of the sample period.
This suggests a very short duration and intermittence of export flows.
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Table 1
Main determinants of diversification, expected direction of influence, and variable definition.

Determinants Variable label Variable definition

(i) Structural characteristics of firms
Size and productivity mostly positive in firms from advanced and less

advanced countries (Melitz, 2003; Bernard et al., 2007; Wakelin, 1998;
Sterlacchini, 1999; Alvarez, 2007)

Size Natural log of employment

Productivity TFP calculated using the methodology
proposed by Levinsohn and Petrin

Foreign links mostly positive in firms from advanced and less advanced
countries (Basile, 2001; Sterlacchini, 1999; Kumar and Siddharthan, 1994;
Beccheti and Rosi, 1998; Lefebvre and Lefebvre, 2001). We  distinguish three
types of foreign links:

i) foreign share, ownership;
ii) horizontal links, which captures frequent inter-exchanges of knowledge

and information with other companies within the international
corporation; and

iii) vertical links, which captures interchanges of knowledge and information
with clients and suppliers. The importance of this distinction for
innovation has been highlighted by the international business literature
(Marin and Bell, 2010)

Foreign share Dummy with value 1 when firms have
a  share of foreign capital higher than
10%

Horizontal links Dummy variable with value 1 if the
firm is strongly linked to other firms in
their group operating in foreign
countries

Vertical links Dummy variable with value 1 if the
firm is strongly linked with clients
operating in foreign countries

(ii)  Innovative behavior and capabilities
R&D expenditures mostly positive in advanced and less advanced countries

(Basile, 2001; Hirsch and Bijaoui, 1985; Estrada and Heijs, 2006; Damijan
et  al., 2010). We expect these variables to have a positive effect in our case in
association with new exports

R&D expenditures Dummy variable that assumes the
value of 1 if the firm engages in R&D

Product  and process innovations have been identified to have a positive effect
on  the trade performance of firms from advanced countries (Cassiman and
Golovko, 2011; Becker and Egger, 2007; Cassiman et al., 2010), but not in
less  advanced countries. We expect these variables to have a positive effect
in  our case in association with new exports

Product and process
innovations

Two categorical variables, one assumes
the value of 1 if the firm has
introduced a product innovation in the
last 3 years, the other assumes 1 for
process innovation

Skills, project execution capabilities and marketing capabilities have been
found to have a positive effect for exports in general, particularly in
developing countries (Lefebvre and Lefebvre, 2001; Amsden and Hikino,
1994; Wakelin, 1998; Montgomery and Hariha-ran, 1991). We  expect these
variables to have a positive effect in our case in association with new exports

Investments in skills Ratio between firm and sector average
wage

Setting up an
engineering efforts

Dummy variable that assumes the
value of 1 when the firm engages
investments in new machinery, setting
up and engineering efforts

Investments in
marketing

Dummy variable that assumes the
value of 1 if the firm engages in
marketing expenditures

Geographical distance is a proxy for capabilities. This has been identified to
have a positive association with trade performance, where it is used as an
indicator of the general strength of firms’ underlying capabilities to operate
in export markets, since firms exporting to more distant markets tend to
export higher quality products (Baldwin and Harrigan, 2011)

Geographical
distance

The average geographical distance of
all export destinations for the firm

(iii)  Strategic positioning in the domestic market
Production baskets which are more diversified and less concentrated in value,

are more likely to be capable of diversifying, because given their breadth of
diversified sector capabilities face a wider array of diversification
possibilities in different sectors (Montgomery and Hariha-ran, 1991;
Lefebvre and Lefebvre, 2001; Estrada and Heijs, 2006)

Diversification of the
domestic production
basket

Distance CNAE (two digits) of the main
products produced by the firm

Concentration in the
value of production

Herfindahl index of production

Market power firms with high market power will be in a better position to
introduce new products for export (Amsden and Hikino, 1994; Cassiman and
Golovko, 2011)

Domestic market
power

Firm market share in its main product

Local  value: firms with products that have gained higher quality in the
domestic market might be better placed to export (see Iacovone and
Javorcik, 2010)

Domestic price
margin

Ratio between the unit value of the
firm’s product and the average unit
value for that product for all firmsa

Source: Authors’ own elaboration.
a When the enterprise is multiproduct, the average unit value ratio for all product is used.
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Table  2
Methodologies to identify new products.

Classification Description

Classification 1 New product not exported in 2000, and once introduced is exported continuously until 2008; if
introduced in 2007, also exported in 2008 and 2009

Classification 2 New product not exported in 2000, and once introduced exported for at least 5 years; or exported
years 
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table also distinguishes new products by existing exporters, new
exporters and discoveries. The main striking fact that emerges from
the table is that there is a significant share of firms diversifying each
year. In some years, up to 25% of firms introduce at least one new

7 In order to identify the selection equation for exporting, we need variables that
explain selection into new markets but not diversification. As a result, we use the
for  three consecutive 

Classification 3 New product not expo

ource: Author’s own elaboration.

Our dependent variable, export diversification (Y) is measured
n two ways: (1) as a dummy  variable, that assumes value 1 when
he firm has introduced a new export under any of the possibilities
ncluded in Table 2 (Classifications 1–3) or, (2) as a count data vari-
ble, based on the number of new exports introduced by each firm
diversification intensity). We  parametrize Eq. (1) for the decision
o introduce a new product for exporting, in a linear form as in Eq.
2).

it = ˛0 +
∑

k
ˇkSkit−1 +

∑
l
ılIkit−1 +

∑
m

�mPkit−1 +
t∑

i=1

Tt−1

+
t∑

j=1

Sej +
N∑

n=1

Rn + uit (2)

As described in Section 2, we classify the firm level determinants
f export diversification (Y) in three main types: (i) the structural
haracteristics of the firms (S); (ii) the innovative behavior of firms
I), and; (iii) the strategic positioning of firms in the domestic mar-
et (P). Table 1 summaries the main variables included under each
ype of determinant, the expected direction of influence and the
mpirical proxies for these variables.

For structural characteristics of the firm, we include size in terms
f employment and TFP productivity; a dummy for foreign owner-
hip, which takes value 1, when foreign share is more than 10% and;
ummy  variables to identify firms that have strong links with other
rms, from the same group or clients.

To capture firms’ innovative efforts and outputs we  use dummy
ariables that assume value 1 when firms engage in: R&D, engineer-
ng and marketing efforts and, when they have obtained, product i
nd process innovations. We  proxy skills with the ratio between the
rm and the sector average wage (which capture the skills premium
f the firm). Finally, we use the average geographical distance of the
rms export destinations to proxy for the underlying capabilities
hat allow exporting to more distant destinations.

For differences in the firm’s position and strategy in the domes-
ic market, we introduce four variables: domestic market power
valuated as the firm’s largest market share in an specific prod-
ct; domestic price margin, evaluated as the average of the ratio
etween the firms unit value and the average unit value for each
roduct produced; diversification of the production basket, calcu-

ated as the arithmetic difference between CNAE-2 digits sectors
i.e., if the difference is zero all products are within the same sec-
or); and concentration in the value of production, proxied by the
erfindahl index.

We  use sector dummies Se at CNAE (Brazilian Industrial Clas-
ification) two digits level in order to control for sector specific
lements such as trade costs, profitability and changes in foreign
emand that are sector specific. We  also include year T and regional
ummies R to control for year effects and the large correlation
etween certain regions and exports due to specific policies and

rms’ clustering.

One important challenge when looking at trading, production
nd innovation activities is the potential simultaneity or endo-
eneity of investment and innovation interventions with exporting
at the end of the period (2006–2008 or 2007–2009)
efore 2002 and exported for at least three years thereafter

activities. Firms, as suggested in the literature review, may invest
more on innovation activities as a result of trading activities. In
order to minimize the risk of simultaneity problems, we use lagged
explanatory variables in t − 1 to explain diversification in t. Since
the innovation survey was only available for 3 years, we  effectively
use production, firm and innovation data for each firm i (vector
Xkt−1) in 2000, 2003, and 2005 to explain the probability that firm
i introduces a new exported product in 2001, 2004, and 2006 (Yit).

In addition, when estimating Eq. (2) we  are effectively reduc-
ing the sample to exporters, posing a risk of sample selection bias.
It is possible that some variables that determine export status also
explain firms’ export diversification, and by omitting non-exporters
from the sample we are likely to bias the estimated coefficients
associated to these variables. In order to correct this potential
problem, we  use a Heckman selection model and the Heckprobit
estimator, or two-stage Probit. In the first stage, we use a Probit
model to estimate a selection model that models selection into
export markets, and calculate the inverse Mills ratio. In the sec-
ond stage, we add the inverse Mills ratio to correct for the potential
sample selection bias.7

The second specification focuses on measuring the intensity of
diversification using the number of products introduced by a firm
when it diversifies. In this case, since the dependent variable is a
count of the number of products introduced, zero if the exporter
does not diversify, we use a random effects Tobit estimator to deal
with the truncation of the dependent variable.

4. Firm’s export diversification in Brazil: an overview

Table 3 shows the number of export flows for each classification
method and the percentage of total flows where diversifica-
tion occurs. With Classification 1, which requires sustainability
throughout the whole period, the maximum is 4.6% new export
flows in the same year.8 With Classification 3, however, which only
requires three years of duration after a flow is introduced, the max-
imum amount of new flows in a given year, for both existing and
new exporters, is around 15.4% of all exports in 2003 (the total flows
new and pre-existing). The share of new flows for this classification
is decreasing over time, since the closer it is to the end of the sample
period the less likely it is to have survived the 3 years. New exports
thus are not so rare new exports.

Table 4 shows a similar decomposition but focuses on the num-
ber of firms and average number of new products introduced. The
share of national inputs used by the firm, since exporters tend to use better and
imported inputs than non-exporters, but this does not necessarily affect the decision
of  exporters to diversify.

8 The peak in 2007 under Classification 1 and 2 is due to the fact that we only
require products to be exported in 2007–2009 to qualify as a new export.
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Table 3
New export product flows from Brazil (2001–2007) – by sustainability classifications.

Number of new export product flows

Classification 1 sustained over the longer
term (the whole subsequent period)

Classification 2 sustained over
the medium-term (5–3 years)

Classification 3 later introductions
sustained over at least 3 years

Year Number % of all exports Number % of all exports Number % of all exports

2001 2115 3.3% 6876 10.7% n/a n/a
2002  2818 4.2% 6609 9.8% n/a n/a
2003  3720 4.6% 6831 8.5% 12,366 18.8%
2004  4044 4.4% 5481 6.0% 10,861 14.1%
2005  4136 4.3% 4572 4.8% 8315 9.9%
2006  5192 5.5% 5192 5.5% 6447 8.1%
2007  7034 7.2% 7034 7.2% 6173 6.4%
All  years 29,059 42,595 44,162

Table 4
Number of firms that introduce new products.

New products New exporters Discovery

Year Class 1 Class 2 Class 3 Class 1 Class 2 Class 3 Class 1 Class 2 Class 3

2001 Firms 816 1931 0 329 827 0 3 10 0
%  of exporters 7% 17% 0% 3% 7% 0% 0.03% 0.09% 0%
Average new products 1.92 2.81 . 1.66 1.74 . 1 1 .
Maximum number 26 74 . 18 25 . 1 1 .

2002 Firms 1074 2053 0 334 680 0 7 19 0
%  of exporters 9% 18% 0% 3% 6% 0% 0.06% 0.17% 0%
Average new products 2.09 2.61 . 1.71 1.84 . 1 1.16 .
Maximum number 44 69 . 22 36 . 1 2 .

2003 Firms 1335 2096 3212 501 785 1358 4 10 23
%  of exporters 11% 17% 25% 4% 6% 11% 0.03% 0.08% 0.18%
Average new products 2.13 2.53 2.98 1.76 1.94 2.06 1 1 1
Maximum number 37 53 69 45 87 109 1 1 1

2004 Firms 1474 1857 3112 438 544 1000 4 4 9
%  of exporters 11% 13% 22% 3% 4% 7% 0.03% 0.03% 0.06%
Average new products 2.19 2.41 2.86 1.86 1.83 1.97 1 1 1
Maximum number 170 188 252 81 88 123 1 1 1

2005  Firms 1649 1777 2757 358 371 593 9 9 13
%  of exporters 12% 13% 21% 3% 3% 4% 0.07% 0.07% 0.10%
Average new products 2.12 2.19 2.61 1.80 1.83 1.90 1 1 1
Maximum number 115 117 148 32 34 43 1 1 1

2006  Firms 1901 1901 2218 460 460 524 7 7 7
%  of exporters 15% 15% 17% 4% 4% 4% 0.05% 0.05% 0.05%
Average new products 2.16 2.16 2.36 2.35 2.35 2.30 1 1 1
Maximum number 95 95 99 327 327 341 1 1 1

2007 Firms 2692 2692 2692 405 405 0 22 22 22
%  of exporters 21% 21% 21% 3% 3% 0% 0.17% 0.17% 0.17%
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Average new products 2.29 2.29 2.29 

Maximum number 47 47 47 

ource: Author’s own elaboration.

roduct for exporting. This implies that there is substantial export
iversification activity.

Indeed, in line with the findings in other countries, exports
discoveries” in Brazil are rare. Table 4 shows the number of new
roducts that were not exported before the sample period and are
ew to the country. In total across classifications, we identify only
5 new discoveries. More importantly, discoveries are made by
xisting exporters with significant diversification activity, rather
han new entrants to export markets. This suggests that firm level
xport diversification is a necessary condition for country export
iversification.

Table 5 shows the distribution of new product flows per sector
uring the period. The first three sectors: machinery and electri-
al, metals and textiles account for half of the new exports. These

nclude both high-tech products such as machinery and mechani-
al appliances, nuclear reactors and computers and conventionally
onceived low-tech sectors, such as iron and steel, and articles of
2.13 2.13 . 1.05 1.05 1.05
97 97 . 2 2 2

apparel and clothing accessories. It is also interesting to observe
that there are no differences across sectors, in relation to the share
of new export to total exports, i.e., all of the sectors have a simi-
lar propensity to host new exports, which is between 4% and 5% in
most cases. The exceptions are vegetable products, food stuff and
services which have lower shares between 2% and 3%.

5. Firm level determinants of export diversification

5.1. Determinants of the propensity to diversify exports

In this section, we test empirically the determinants of export
diversification. Table 6 shows the Probit estimates with Heckman

correction. Even columns show the selection equation for export-
ing, while odd columns show the estimates for the probability of
diversifying. We  estimate four specifications. The first specification
only uses information on firm characteristics included in the pro-
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Table  5
Distribution of new exports flows by sector.

Products New products
flows

Total exports
flows

Sector share of new
products

Share of new products in
total sector export flows

Machinery/electrical 17,523 384,914 27.86% 4.55%
Metals 7918 182,018 12.59% 4.35%
Textiles 6941 152,245 11.04% 4.56%
Plastics and rubber 5856 115,996 9.31% 5.05%
Chemical and allied industries 5044 106,856 8.02% 4.72%
Miscellaneous 5033 121,927 8.00% 4.13%
Wood and wood products 4031 82,562 6.41% 4.88%
Stone  and glass 2216 61,086 3.52% 3.63%
Footwear/headgear 1738 31,142 2.76% 5.58%
Transportation 1662 45,784 2.64% 3.63%
Foodstuff 1564 53,913 2.49% 2.90%
Raw  hides, skins, leather, and furs 1135 21,451 1.80% 5.29%
Vegetable products 747 37,795 1.19% 1.98%
Animal and animal products 735 18,074 1.17% 4.07%
Mineral products 677 13,678 1.08% 4.95%
Services 72 3809 0.11% 1.89%

Total  62,892 1,433,250 100% 4.39%

Source: Author’s own elaboration.

Table 6
Heckprobit estimates determinants of export diversification.

(1) (1) (2) (2) (3) (3) (4) (4)
Diversification Selection Diversification Selection Diversification Selection Diversification Selection

TFP 0.1117*** 0.3168*** 0.1046*** 0.2809*** 0.1161*** 0.2367*** 0.1143*** 0.2356***

(0.014) (0.005) (0.019) (0.009) (0.025) (0.015) (0.025) (0.015)
Size 0.1617*** 0.3767*** 0.1403*** 0.3580*** 0.1652*** 0.3507*** 0.1731*** 0.3496***

(0.011) (0.005) (0.017) (0.009) (0.023) (0.013) (0.023) (0.013)
Domestic value 0.0130** 0.0142*** 0.0055 0.0166** 0.0015 0.0106 0.0030 0.0119

(0.004) (0.003) (0.009) (0.005) (0.012) (0.009) (0.012) (0.009)
Market power 0.2857*** 1.2750*** 0.1910* 1.0825*** 0.3101** 0.9642*** 0.3278*** 0.9776***

(0.051) (0.037) (0.075) (0.061) (0.095) (0.088) (0.095) (0.088)
Concentration in production −0.2521*** −0.0553*** −0.2478*** −0.0624** −0.2673*** −0.0400 −0.2790*** −0.0468

(0.021) (0.012) (0.033) (0.021) (0.043) (0.033) (0.043) (0.033)
Diversification of the production
basket

0.0071*** 0.0172*** 0.0070* 0.0143*** 0.0056 0.0144*** 0.0056 0.0145***

(0.002) (0.001) (0.003) (0.002) (0.004) (0.004) (0.004) (0.004)
Geographical distance −0.0000 −0.0000 −0.0000* −0.0000**

(0.000) (0.000) (0.000) (0.000)
Product innovation 0.2338*** 0.1323***

(0.034) (0.028)
Process innovation 0.0820* 0.0942**

(0.035) (0.030)
R&D 0.1620*** 0.1697***

(0.030) (0.027)
Horizontal links 0.1415* 0.1087 0.0842 0.1095 0.1174* 0.1284

(0.056) (0.089) (0.057) (0.088) (0.057) (0.088)
Vertical links −0.0754 0.8964*** −0.0443 0.8867*** −0.0273 0.8954***

(0.069) (0.119) (0.072) (0.119) (0.072) (0.120)
Foreign share 0.1293** 0.6465*** 0.2184*** 0.7612*** 0.2024*** 0.7595***

(0.045) (0.052) (0.054) (0.054) (0.054) (0.054)
Setting up expenditure 0.0000 0.0000 0.0000* 0.0000

(0.000) (0.000) (0.000) (0.000)
Marketing 0.0969** 0.1295*** 0.1137*** 0.1377***

(0.031) (0.025) (0.031) (0.025)
Skills 1.7245** −0.0525 2.3988*** −0.0467

(0.648) (0.077) (0.636) (0.072)
Constant −3.1118*** −6.3201*** −2.9797*** −6.0423*** −3.3875*** −5.7455*** −3.4787*** −5.7676***

(0.563) (0.205) (0.804) (0.353) (0.857) (0.399) (0.865) (0.400)
Observations 37.686 107.199 16.065 36.923 9.101 15.716 9.101 15.716
log-likelihood −19882 −53331 −8038 −18330 −4780 −7610 −4801 −7617
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Pseudo R2 0.104 0.269 0.124 

otes: All the estimations include year, region and sector dummies. *, **, *** Signific

uction and export data. This specification maximizes the number
f observations since this data is available for all the years of the
ample. All the other specifications use innovation data, restricted
o the years that the Innovation Survey was collected: 2000, 2003,

nd 2005, so the number of observations is reduced. The second
pecification includes information on R&D, and the third and fourth
nclude information about structural characteristics of the firm
0.275 0.140 0.288 0.137 0.288

at 10%, 5% and 1% level, respectively.

(foreign ownership, and links with the global group and clients),
and learning efforts (related to skills, marketing, other innovative
efforts and links with universities). The third specification includes
product innovation and, the fourth, process innovation.
The Pseudo R2 ranges between 0.10 and 0.28, and the Chi test for
the overall non significance of the model is rejected. More impor-
tantly, the coefficient on the IMR  is not statistically significant for
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Table 7
Random effects Tobit estimates of number of new products for exporting.

(1) (2) (3) (4) (5)

TFP −0.109* −0.17* −0.184** −0.175* −0.198**

(0.0534) (0.0702) (0.0702) (0.0703) (0.0707)
Size 1.072** 1.238** 1.188** 1.237** 1.276**

(0.0772) (0.1056) (0.1052) (0.1069) (0.1072)
Domestic value 0.143** 0.149* 0.151* 0.156* 0.16*

(0.0514) (0.0741) (0.0737) (0.0739) (0.0737)
Market power 3.379** 2.77** 2.786** 2.845** 3.09**

(0.4076) (0.5379) (0.5347) (0.5398) (0.5374)
Concentration in production −1.755** −1.76** −1.756** −1.844** −1.89**

−0.1992 −0.2733 −0.2722 −0.2740 −0.2739
Diversification of the production
basket

0.002 −0.015 −0.011 −0.015 −0.008
−0.0200 0.0254 −0.0244 0.0250 −0.0258

Geographical distance 0.000** 0.000** 0.000** 0.000** 0.000**

0.0000 0.0000 0.0000 0.0000 0.0000
Product innovation 1.669** 1.847** 0.334 0.564**

0.2344 0.2066 0.2012 0.2104
RD 1.03** 0.427 1.249**

0.1746 (0.2454) (0.2180)
Horizontal links 0.764* 0.587 0.581 0.831* 0.863**

(0.3056) (0.3298) (0.3282) (0.3298) (0.3294)
Vertical links −0.341 −0.469 −0.398 −0.377 −0.219

(0.3789) (0.4043) (0.4061) (0.4054) (0.4056)
Foreign share 1.427** 2.297** 2.288** 2.293** 2.309**

(0.2452) (0.2771) (0.2760) (0.2779) (0.2782)
Setting up expenditures 0.000* 0.000** 0.000**

(0.0000) (0.0000) (0.0000)
Marketing 0.476** 0.621**

(0.0000) (0.0000)
Skills 12.322** 12.393** 13.265** 17.832**

(3.8267) (3.7328) (3.8338) (3.6767)
Constant −10.568** −12.102** −11.73** −11.656** −11.716**

(0.7145) (0.9713) (0.0000) (0.0000) (0.0000)
Observations 16069 9103 9103 9103 9103
Number of firms 9014 5406 5406 5406 5406
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otes: All the estimations include year, region and sector dummies. *, **, *** Signific

ost of the specifications, which implies that given our identifica-
ion strategy we cannot accept the hypothesis of sample selection
ias.

The results of the selection equation into exporting (even
olumns) show that larger and more productive firms are more
ikely to become exporters. Also, the coefficient for the identifica-
ion variable, the share of national inputs used by the firm, is, as
xpected, negative. Exporters tend to have lower shares of national
nputs, since they are more likely to import their inputs interna-
ionally.

Comparison across specifications reveals that the three types
f determinants identified in the literature – the firm’s struc-
ural characteristics, the innovation efforts and the position in the
omestic market – are relevant in explaining a firm’s export diver-
ification.

Looking more specifically at every group of determinants, we
nd three main sets of results. First, the three dimensions intro-
uced to account for differences in the structural characteristics of
rms are highly significant in association with export diversifica-
ion. Larger, more productive firms and firms with greater foreign
hare participation are more likely to diversify. The impact of firms’
nternational links is ambiguous. Vertical links appear to have some
elevance in three of the six specifications included; however, hor-
zontal links do not tend to be statistically significant. This might
e reflecting the fact that foreign share already captures some of
he links and support to export from foreign firms within the same
roup.
Second, innovation efforts are also important, particularly
elated to R&D, product innovation and marketing, which appear
trongly statistically significant in all the specifications included.
at 10%, 5% and 1% level, respectively.

This indicates that innovative efforts in the frontier are criti-
cal for export diversification. Skills and process innovations are
also significant but not as strongly as the previous two: process
innovation is still significant but at lower significance levels and
skills appear significant in two  of the four specifications included.
Setting up expenditures and geographical distance are less
significant.

Third, the position of firms in the domestic market is also impor-
tant, mainly in relation to domestic market power. This result
suggests that in preparation for export diversification, the position
of firms in the domestic market, as reflected by domestic shares,
makes a positive contribution to the likelihood of introducing and
sustaining new exports. Sector diversification of the production
base of the firm has a positive effect on firm selection to exporting
and export diversification. This reflects the importance of diverse
production and technological capabilities for new exports. Firms
with capabilities that span along different types of products are
more likely to introduce new products. The introduction of new
exports is less probable in firms with a basket of production which
is highly concentrated in value. This is explained by the fact that
these firms might opt to expand exports of existing products, their
core business, rather than the type of products exported. Finally,
the effect of increasing quality, proxied by the unit value, does not
appear statistically significant in all specifications. It is possible that
firms focus on improving quality on existing products rather than
on introducing new products.

In association with the hypotheses proposed, these results pro-

vide evidence in support of (H1), (H2), and (H4), but less evidence
in support of (H3), which summarises the main determinants of
exports performance – measured as increases of exports in gen-
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Table  8
Heckprobit estimates conservative classification.

(1) (2) (3) (4)

TFP 0.0991*** 0.1157*** 0.0989*** 0.0976***

(0.015) (0.022) (0.027) (0.027)
Log  employment 0.1540*** 0.1336*** 0.1629*** 0.1733***

(0.012) (0.018) (0.024) (0.024)
Ratio  unit value to product average 0.0117* 0.0034 −0.0090 90.0065

(0.005) (0.009) (0.014) (0.014)
Firm  market share by product 0.2750*** 0.2129* 0.3225** 0.3461***

(0.055) (0.083) (0.103) (0.103)
Herfindahl concentration
production

−0.2219*** −0.2254*** −0.2507*** −0.2640***

(0.023) (0.036) (0.048) (0.048)
Distance CNAE 2 digits divisions 0.0058** 0.0101** 0.0077 0.0079

(0.002) (0.003) (0.004) (0.004)
Geographical distance −0.0000 −0.0000 −0.0000** −0.0000***

(0.000) (0.000) (0.000) (0.000)
Dummy for product innovation 0.2621***

(0.038)
Dummy for process innovation 0.0743

(0.039)
RD dummy 0.1648***

(0.033)
Group dependency 0.1244* 0.0825 0.1186*

(0.059) (0.060) (0.060)
Client  dependency −0.0513 −0.0201 0.0042

(0.076) (0.079) (0.079)
Foreign capital 0.0933 0.1866** 0.1672**

(0.048) (0.058) (0.058)
Other  Innovation expenditure 0.0000 0.0000

(0.000) (0.000)
Marketing 0.0900** 0.1099**

(0.034) (0.034)
Number of high skill technical staff 0.5725 1.3441

(0.724) (0.694)
Constant −8.8910*** −8.3322 −8.1709 −8.3159

(0.401) (0.000) (0.000) (0.000)
Observations 37,686 16,019 9071 9071
Log-likelihood −16083 −6269 −3788 −3811
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otes: All the estimations include year, region and sector dummies. *, **, *** Signific

ral – identified by previous studies in the case of firms from less
dvanced countries.

.2. Determinants of diversification intensity

We  estimate Eq. (1) using the number of products introduced
or diversification as dependent variable; diversification intensity.
able 7 shows the Tobit random effects estimates.9 The Chi test for
he overall non significance of the model is rejected, and the random
ffects model explains 35% of the variance and, therefore, should
e preferred to the pooled estimator. The results for diversification

ntensity are similar to those in Table 6 but the coefficients appear
ess statistically significant.

Size, foreign ownership, lack of business concentration, geo-
raphical distance of exports, R&D, product innovations, and skills
re all significant in explaining the number of new exports intro-
uced. However, there are three main differences from previous
esults in Table 6. For diversification intensity, productivity has a

egative effect on export diversification, weak, but negative. The
iversification of the production basket that was previously signif-

cant, now appears to be not significant, and the effect of setting

9 We first try to estimate Eq. (1) with a Poisson fixed effects estimator. However,
wo main problems arose when trying to implement this estimator. Firstly, estimates
o  not converge when using sector dummies. As a result it is possible that some of the
oefficients are capturing sector wide effects. Secondly, and more importantly, the
E  Poisson estimator eliminates groups (firms) with only one observation or where
here are only zero outcomes. This implies that is mainly estimating the sample of
iversification firms.
0.117 0.135 0.130

at 10%, 5% and 1% level, respectively.

up investments, geographical distance and domestic value, all of
which were not strongly significant in the previous estimation, now
appear to be more statistically significant. This suggests that more
productive firms may  concentrate diversification in less products
and that investments are critical for those firms with large diversi-
fication portfolios.

5.3. Robustness checks

The results shown in Table 7 are based on the most flexible
methodology to identify new exports. As a robustness check, we
re-estimate the same models using the most conservative method-
ology, which requires that once the new product is introduced, it is
exported until 2008.

Table 8 shows the results of the estimates for the Heckprobit
second stage, the probability of diversification, with very similar
results to the ones in Table 8, both in size and sign of the coeffi-
cients. This suggests that the previous results are not sensitive to
the methodology used to characterize new exports.

A final robustness check is related to the sample choice. One
implication of using some criteria of sustainability when identifying
diversification is the possibility of distorting the sample. Specifi-
cally, the main risk is the fact that if firm turnover is large we may
be biasing our estimates since some of the factors affecting firm exit
would influence the estimates of the firm dynamics and strategies

of exporters.

In order to test whether exit factors may  be affecting our results,
we restrict our sample to only those firms that are in the dataset
for the entire period of the sample (our survivor sample) and re-
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stimate Eq. (1). Estimates are available in Cirera et al. (2012). The
oss of number of firms and observations is moderate, indicating
hat firm exit is a small part of the sample. More importantly, the
esults are very similar to the ones in Tables 6 and 7, suggesting
hat the main estimates are robust to potential firm non-survival
iases.

. Conclusions

This paper explores firm level determinants of exports diversi-
cation using a rich firm-level data set from Brazil. Our approach
uilds on and extends existing research on innovation and trade
erformance by incorporating insights from the diversification lit-
rature. We  also enrich the export literature by analyzing the role of
rms’ innovation and market strategies in explaining export diver-
ification.

Our empirical results confirm the potential importance of the
ramework proposed. We  identified that new exports are explained
y both: innovation variables – as the ones traditionally explored
ithin innovation studies about trade and, variables capturing
rms’ efforts to develop a strategic position in the domestic mar-
et. More specifically, we identified that firms that are successful
t introducing new exports are the ones that have invested before
n in innovation and in the development of a dominant position in
he domestic market – a dimension emphasized by the business
iterature about diversification.

These findings suggest that access to existing resources (natu-
al and technological) it is not the only determinant of the export
erformance of firms from less advanced countries, as suggested
y previous studies. By focusing in new exports, we  identified
hat efforts to develop new and unique technological have also an
mportant role to play in the export performance of these firms.

The findings of the paper have important implications for the-
ry. First, they emphasize the importance of shifting the focus of
esearch on export performance toward product diversification.
econd, they highlight the need to enrich the trade literature on
rm export performance using existing frameworks from innova-
ion studies and the business diversification literature.

The findings have also important policy implications. First, our
mpirical analysis contradicts some of the previous research which
as failed to identify a prominent role for innovation in support-

ng exports of firms from less advanced countries. We  found that
t least for the case of Brazil export diversification does not occur
n the absence of significant knowledge-creating components of
nnovative activity and distinctive technological assets, as previous
tudies on innovation and trade would suggest. Instead, two other
ossible activities might be supporting this process – although
ore research and evidence is necessary to understand which of

hese is taking place: (i) Diversification type product innovation
hat is still behind the frontier, but requires more than just project
xecution capability inputs – including significant knowledge-
reation activities based on R&D investments, or (ii) Diversification
ype product innovation that pushes out the international fron-
ier in some direction or other. As a result, policy instruments that
re successful in incentivizing investments in innovation, such as
&D incentives implemented in Brazil, are also likely to have a
ositive impact on firm export diversification. Innovation policy

s, therefore, also a tool for export diversification.
Second, the results also suggest however, that policies targeted

o improve exports in general via providing market information
r finance or export zones, are not necessarily effective in sup-

orting the expansion of new exports. This requires a strategy that
ligns trade, innovation, industrial, and competition policy, some-
hing that Brazil has started to implement, but might need further
lignment.
y 44 (2015) 1962–1973

It is important to stress that our results are constrained to the
Brazilian context and, therefore, more research is needed to better
understand the process of export diversification at the firm level in
other developing and emerging countries, and the extent to which
firms in these countries invest in innovation efforts to diversify
exports.
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