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A B S T R A C T   

Findings on the innovation–export entry nexus remain inconclusive, which may be attributable to methodo-
logical issues. Most research has focused on the separate effects of single predictors and has investigated only one 
or two types of innovation. However, firms’ exporting behavior is complex, and is likely to be determined by 
interactions between innovation types. Drawing on resource orchestration theory, we adopt a configuration 
approach to uncover combinations of innovation types (considered here as resources) associated with exporting, 
rather than investigating them in isolation. The study incorporates four types of innovation: product, process, 
organizational and marketing innovation. The findings from a sample of Spanish companies show that combi-
nations involving product and process innovation, or product and marketing innovation make a more compelling 
case for export entry. The results have theoretical and managerial implications that progress thinking in this area 
and reconcile current literature on the innovation–export nexus.   

1. Introduction 

Exporting is an engine for growth at both firm and country levels 
(Wagner, 2013; Pattnayak & Thangavelu, 2014). For countries, it is a 
key driver of socioeconomic prosperity, and is crucial in assisting re-
covery from global crises through an export-led recovery strategy 
(Mansion & Bausch, 2020). For companies, exporting increases sales 
(Golovko & Valentini, 2011), production efficiency and profits (Azar & 
Ciabuschi, 2017). As the most popular way to internationalize, export-
ing is also a key determinant of firms’ success and productivity (Wagner, 
2007). For this reason, through public intervention, governments are 
increasingly devoting more resources and effort to encouraging 
exporting activities (Haddoud et al., 2021). One way in which govern-
ments assist companies in securing international markets is by sup-
porting their innovation activities. Introducing new products and 
services helps companies to increase their exports (Roper et al., 2015). 
Other factors, such as inter-firm competition, product category and firm 
sector, also impact on exports and internationalization. However, this 
study focuses on selected types of innovation and export propensity as a 
means to internationalize. 

Despite extensive research on the link between innovation and 
exporting over recent decades, and theoretical consensus on the positive 

influence of innovation on firms’ exports, empirical findings remain 
contradictory (Wu et al., 2021). Some studies find that innovation is a 
key determinant of internationalization (e.g., Williams & Shaw, 2011; 
Roper & Love, 2002; Azar & Ciabuschi, 2017), and specifically of 
exporting (e.g., Rodríguez & Rodríguez, 2005; Saridakis et al., 2019; 
Paul et al., 2017), while others find no link between innovation and 
internationalization (e.g., Lefebvre et al., 1998; Damijan et al., 2008). 
These inconsistent results have been attributed to methodological issues, 
including differences in the measures of innovation used (Añón Higón & 
Driffield, 2011; Saridakis et al., 2019), the countries investigated and 
the analytical approach adopted (Van Beveren & Vandenbussche, 2009). 

Recent innovation literature (e.g., Amiolemen et al., 2013; Hu et al., 
2020; Anwar and Shah, 2020) largely adopts the so-called “key success 
factors” approach coined by Cheng et al. (2013), based on the premise 
that antecedents lead to successful outcomes in isolation rather than in 
combination. In contrast, the “key success paths” approach views out-
comes as the result of several parallel combinations of antecedents, 
where no single factor is sufficient to explain the outcomes. The re-
lationships between single antecedents and outcomes are generally 
modest, which may explain why some studies (e.g., Lefebvre et al., 1998; 
Damijan et al., 2008) find no significant influence of innovation on 
internationalization. 
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Our study addresses this limitation by tackling the relationship be-
tween innovation and internationalization through a key success paths 
approach, applied to a Spanish context. The aim is to establish which 
configurations of types of innovation relate to exporting activity. In line 
with Rodil et al. (2016), we argue that the relationship between inno-
vation and exporting is complex, as it is likely to involve various types of 
innovation, including product, process, organizational and marketing 
innovation. Similarly, Lin and Chen (2007) propose that firms should 
direct their innovation efforts to multiple levels simultaneously, 
including product, organizational structure and process. Such synergies 
between technical and administrative innovation are particularly crucial 
in hostile and competitive environments (Damanpour et al., 2009). 

To address our research question, we use a novel configuration 
approach known as crisp-set qualitative comparative analysis (csQCA) 
(Ragin, 2006, 2008). This technique enables consideration of conditions 
likely to increase export propensity in combination rather than in 
isolation, offering a deeper and richer understanding of the data. It also 
considers equifinality, or “multiple paths to a common end state” (Mills 
et al., 2010, p. 335) or outcome (Rey-Martí et al., 2015). Thus, our main 
purpose is to explore combinations (or configurations) of types of 
innovation associated with export activity, rather than focusing on the 
separate effect of each individual type of innovation. 

This paper makes three key contributions. First, it contributes to the 
existing innovation literature by analyzing the roles of different types of 
innovation (product, process, marketing and organizational/adminis-
trative) in companies’ internationalization. In doing so, it addresses 
Saridakis et al.’s (2019) call for further research on the impact of mar-
keting innovation on internationalization. Second, it advances current 
research on the role of organizational innovation, which has thus far 
been relatively neglected. Efforts toward organizational innovation do 
not seem to be integral to firms’ routines (Dos Santos et al., 2020). 
Alblooshi et al. (2020) note that research on innovation focuses 
narrowly on disruptive activities (e.g., product innovation), and that a 
more holistic approach is needed, involving organizational innovation. 
Similar concerns are voiced by Azar and Ciabuschi (2017) in relation to 
focusing solely on a single type of innovation. Third, this paper advances 
the export literature by shedding light on relevant combinations for 
exporting, which remain largely unaddressed. Existing studies offer 
some insights into combinations driving general innovation perfor-
mance (e.g., Wei et al., in press), but none appears to have explored 
combinations of the four types of innovation driving exports in a Spanish 
context. 

In the remainder of this paper, in Section 2 we discuss theories that 
provide a conceptual framework for understanding associations be-
tween innovation and exporting. In Section 3 we explain our method-
ology, and in Section 4 we discuss our findings. In Section 5 we examine 
the implications and limitations of our study and suggest avenues for 
further research. 

2. Theoretical background 

2.1. Innovation and internationalization 

Since Schumpeter’s (1942) work, innovation has been regarded as a 
key growth strategy (Kyläheiko et al., 2011). Urabe (1988, p. 3) defines 
innovation as the “generation of a new idea and its implementation into 
a new product, process or service.” The OECD’s (2005, p. 46) Oslo 
Manual adopts a broader approach, conceptualizing innovation as “the 
implementation of a new or significantly improved product (good or 
service), or process, a new marketing method, or a new organizational 
method in business practices, workplace organization or external re-
lations.” This conceptualization, which we adopt in our study, distin-
guishes four widely adopted types of innovation: product, process, 
organizational and marketing innovation. Although innovation has been 
categorized in other ways, such as radical versus incremental and input 
versus output, we adopt the OECD’s classification in this study. In a 

recent review, Bıçakcıoğlu-Peynirci and Ipek (2020) find that this 
categorization is the most widely accepted in the literature on the 
innovation–export nexus. In this taxonomy, product and process inno-
vation are considered to be technical innovation, while marketing and 
organizational innovation are considered to be administrative. 

Product innovation involves developing a new good or service, or 
substantially improving the functional characteristics (e.g., materials, 
components) or intended uses of an existing good or service. Process 
innovation means developing a new method of production or delivery 
(e.g., new automation equipment on a production line) or substantially 
improving an existing one with respect to its equipment, techniques 
and/or software. Marketing innovation involves developing a new 
marketing method by making substantial changes to the design and 
packaging of products, distribution, promotion or pricing of products. 
Finally, organizational innovation refers to the development of new 
organizational methods in business practices, workplace organization or 
external relations (Chetty & Stangl, 2010; Chiva et al., 2014; OECD, 
2005; Saridakis et al., 2019). 

In addition to innovation, since Ansoff’s (1965) work, internation-
alization has been considered to be a key component of a corporate 
growth strategy (Buckley & Casson, 1976; Kyläheiko et al., 2011; 
Golovko & Valentini, 2011). Exporting, as an entry mode to foreign 
markets, and thus a strategy for internationalization, incurs relatively 
low levels of risk and commitment (Johanson & Vahlne, 1977; Cassiman 
& Golovko, 2011) and high flexibility. Exporting refers to “outward 
international trade in goods and/or services, conducted either directly 
or through a third party” (Love & Roper, 2015, p. 29). Although other 
modes of internationalization may be adopted (e.g., international joint 
ventures), exporting is typically the first step in companies’ interna-
tionalization process (Saridakis et al., 2019). Therefore, in this study we 
conceptualize internationalization through firms’ propensity to export, 
understood as “whether or not a firm exports to foreign markets” (Serra 
et al., 2012, p. 216). Export propensity is utilized on the basis that 
factors important to exporters are aspects that will enable non-exporters 
to start to export (Atuahene-Gima, 1995). This is widely used to reflect 
export entry. Thus, we argue that the types of innovation prevalent 
amongst exporters compared with non-exporters will be key drivers 
encouraging firms to export. The focus here is on entry. In this regard, 
Chen et al. (2016) acknowledge that the extant literature lacks robust 
explanations of firms’ export entry behavior to inform practice and 
policy development. 

2.2. Innovation and internationalization: Self-selection or learning by 
doing? 

Increasing interest in the relationship between innovation and 
internationalization is reflected in the number of papers published over 
the last few years (e.g., Becker & Egger, 2013; Golovko & Valentini, 
2011; Leonidou et al., 2007; Wagner, 2007). Whether exporters are 
generally more productive (or, in this study, more innovative) than non- 
exporters is investigated from two distinct perspectives, namely the 
“self-selection” versus the “learning by doing” hypotheses (Fassio, 
2018). On the one hand, it is argued that only innovative firms can enter 
international markets, because they are able to overcome sunk costs 
(self-selection), suggesting that innovation increases internationaliza-
tion (Monreal-Pérez et al., 2012). On the other hand, it is claimed that 
exporters become more innovative as a result of their presence in in-
ternational markets, through international technological spillovers 
(learning by doing or learning by exporting), so internationalization 
leads to innovation (Damijan et al., 2010). 

Notwithstanding the relevance of the learning-by-doing view, in this 
study we adopt the self-selection perspective (Freixanet et al., 2020), 
which suggests that innovative firms are more likely to enter interna-
tional markets when sunk costs are offset (Monreal-Pérez et al., 2012). 
Generally, firms first self-select their entry into export markets, and 
subsequently become more innovative through learning effects (Van 
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Beveren & Vandenbussche, 2010). Here, innovation is a precursor to 
export entry, which may in turn be a prelude to further innovation. 
Robust empirical evidence from Spanish firms confirms the self- 
selection hypothesis (Monreal-Pérez et al., 2012). 

At the macro level, two theoretical frameworks have been used to 
explain the impact of innovation on exporting (Añón Higón & Driffield, 
2011; Roper & Love, 2002). The product lifecycle theory (Vernon, 1966, 
1979) explains patterns of international trade, and the technology gap 
theory (Posner, 1961; Krugman, 1979) explains that innovation may 
enhance international trade. Companies begin by introducing an inno-
vation in their home country, and if this proves successful, then focus on 
introducing it to foreign markets. This enables the exporting company 
and country to enjoy a competitive advantage until other foreign com-
panies are able to imitate it. 

In addition to these two frameworks, the resource-based theory 
(Barney, 1991; Penrose, 1959) is most frequently used to conceptualize 
the influence of innovation on export propensity. Widely accepted in 
strategic management (Priem & Butler, 2001), this theoretical frame-
work suggests that firms’ internal characteristics, including their re-
sources and capabilities (e.g., innovation), add value and contribute 
positively to gaining or generating an international competitive 
advantage (Barney, 1991; Penrose, 1959; Helfat & Peteraf, 2003). 

2.3. The innovation–internationalization nexus: A resource orchestration 
approach 

Resources are the “tangible and intangible assets firms use to 
conceive of and implement their strategies” (Barney & Arikan, 2001, p. 
138). Intangible resources contribute not only to creating but also to 
sustaining competitive advantage over time, as their value is difficult to 
imitate and their functions are non-substitutable (Hitt et al., 2001, 
2006). Innovation and innovative capacity through technological re-
sources are key intangible assets for generating competitive cost ad-
vantages (by developing new and more efficient processes of 
production) and are based on differentiation (through product innova-
tion), thus providing companies with superior performance and 
competitiveness when expanding into international markets, and in-
centives to enter foreign markets (Rodríguez & Rodríguez, 2005). On the 
other hand, marketing innovation has a more direct influence on 
exporting. Improved marketing activities will increase foreign market 
knowledge and enable firms to adapt more quickly to changing foreign 
markets (Lewandowska et al., 2016). 

With regard to export entry, empirical evidence on the innova-
tion–export entry nexus remains inconclusive, potentially pointing to-
ward the superiority of product innovation over process innovation (Van 
Beveren & Vandenbussche, 2010). In fact, while Roper and Love (2002) 
identify a positive influence of product innovation on export propensity 
(or probability), others find no influence (e.g., Becker & Egger, 2013; 
Caldera, 2010; Tavassoli, 2018; Damijan et al., 2010). With regard to the 
effect of process innovation, several studies notice no significant link 
(Becker & Egger, 2013; Cassiman & Martinez-Ros, 2007; Damijan et al., 
2010; Dohse & Niebuhr, 2018), whereas Caldera (2010) reports a pos-
itive influence. 

Despite limited research linking marketing innovation and export-
ing, some evidence suggests a positive relationship. For example, Rodil 
et al. (2016) conclude that innovative efforts relating to product design 
and sales methods facilitate access to export markets. They report that 
marketing innovation has a greater influence than process, product and 
organizational innovation. Similarly, Azar and Ciabuschi (2017) 
conclude that organizational innovation has an indirect impact on 
Swedish firms’ export performance through technological innovation. 

Several factors may explain these inconclusive results. First, one 
criticism of the resource-based theory is that it does not explain how 
resources and capabilities can be combined and configured (Gruber 
et al., 2010). Thus, it is necessary to go beyond this theoretical approach 
to identify relevant configurations that enhance performance (Hughes 

et al., 2018). From a methodological perspective, resource orchestration 
moves away from analyzing the net effects, using conventional tech-
niques such as multiple regression, toward investigating different 
resource configurations (Hughes et al., 2018). 

Resource orchestration theory, an extension of the resource-based 
theory (Chadwick et al., 2015; Sirmon et al., 2011), overcomes the 
above criticism by proposing that “it is the combination of resources, 
capabilities, and managerial acumen that ultimately results in superior 
firm performance” (Chadwick et al., 2015, p. 360). An individual 
resource may be unimportant in its direct effect on performance; how-
ever, when combined with other resources, it may become a more 
valuable predictor (Ordanini & Rubera, 2008). Thus, resource orches-
tration focuses on the combined rather than single effects of resources 
and capabilities on performance (Haddoud et al., 2018). 

With regard to the influence of innovation capabilities on firms’ 
export entry, evidence confirms this combined influence. Several studies 
refer to the complementarity of product and process innovation. For 
instance, Becker and Egger (2013) show that process innovation may 
improve German firms’ likelihood of exporting if complemented by 
product innovation. Similarly, based on Spanish data, Martínez-Ros and 
Labeaga (2009) argue that complementarities between types of inno-
vation are crucial for positive outcomes. They explain that process 
innovation improves the quality and increases the rate of new product 
development (Martínez-Ros and Labeaga, 2009). 

Furthermore, using evidence from Belgium, Van Beveren and Van-
denbussche (2010, p. 19) conclude that “it is the combination of product 
and process innovation, rather than either of the two in isolation, that is 
correlated with firms’ entry into the export market.” Van Beers and 
Zand’s (2014) large sample of Dutch firms also reveals that both process 
and organizational innovation complement the introduction of new 
products. In addition, Lewandowska et al. (2016) find that for Polish 
firms, combining product and process innovation, or product, process 
and marketing innovation increases new product export intensity. They 
show that marketing and product innovation are complementary: mar-
keting innovation helps firms to anticipate and adapt to changes in 
foreign markets, allowing them to introduce new products to address 
those changes. Lastly, Saridakis et al. (2019) report that UK SMEs that 
introduce a combination of product and process innovation are more 
likely to export than those implementing process innovation alone. 

Therefore, considering the limited scope of the existing research on 
combinations of these types of innovation and the lack of hypotheses 
from a configuration perspective (Kent, 2015), we do not develop hy-
potheses on combinations that are relevant to export propensity. 
Instead, we adopt a data-driven approach and propose the following: 

P1. The combination of several types of innovation is more likely to 
be associated with export propensity, and no single type is sufficient. 

2.4. Firm size and networks 

Previous research has identified internal and external determinants 
of innovation. Internal drivers include firm age and size, financial re-
sources, technological competence and capabilities, and foreign 
ownership (Del Río et al., 2015; Rogers, 2004; Love & Roper, 1999). 
External drivers include collaborative partnerships/networking, com-
petitors, and market structure and pressures (Del Río et al., 2015; Love & 
Roper, 1999; Rogers, 2004). 

Firm size is an indicator of the firm’s resource availability (Añón 
Higón & Driffield, 2011), and thus, may have an impact on innovation 
performance (Del Río et al., 2015) and export propensity. Despite some 
contradictory results, most previous studies demonstrate a positive ef-
fect of firm size on exporting (e.g., Serra et al., 2012; Roper & Love, 
2002; Filatotchev et al., 2009) and use numbers of employees to mea-
sure firm size (e.g., Filatotchev et al., 2009). Wakelin (1998) and Roper 
and Love (2002) add that the relationship between firm size and export 
propensity is nonlinear. Increases in company size may lead to increases 
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in export propensity up to an optimal point, after which a larger com-
pany size may lead to entry into host markets through foreign direct 
investment rather than exports, suggesting an inverted U-shaped rela-
tionship between firm size and export propensity (Cassiman & Martinez- 
Ros, 2007). 

Firms’ networks also impact on access to resources and, in turn, on 
innovation performance (Damanpour, 1991; Bekkers et al., 2013) and 
export propensity (Chetty & Stangl, 2010). Membership of networks and 
interactions with partners and stakeholders (e.g., suppliers, competitors, 
customers, distributors) enable companies to share and exchange in-
formation and resources, whereby new ideas are generated and devel-
oped that drive innovation performance (Bekkers et al., 2013; Nieto & 
Santamaría, 2007). Thus, collaboration is key for knowledge creation 
and transfer, which may, in turn, lead to innovation (Blomqvist & Levy, 
2006). Chapman and Corso (2005) add that firms can generate 
competitive advantage by developing relationships with other com-
panies in foreign markets. Although beyond the focus of this paper, a 
growing body of literature examines the impact of collaboration on so-
cial innovation (Sørensen & Torfing, 2013, Bekkers et al., 2013), co- 
creation (Austin & Seitanidi, 2012; Dahan et al., 2010) and open inno-
vation (Chesbrough, 2003). 

Previous studies (e.g., Johanson & Vahlne, 2006; Chetty & Stangl, 
2010) highlight the impact of networks on identifying opportunities in 
foreign markets, deciding how to enter the markets, and obtaining the 
information and resources needed to internationalize. Chetty and Stangl 
(2010) conclude that companies’ internationalization and innovation 
occur in a network context, and thus are not the result of a single actor. 
In line with this, Rogers (2004) and Kingsley and Malecki (2004) stress 
the key role of networking and innovation to understand exporting. 
Therefore, our second and third propositions are as follows: 

P2. The configurations of types of innovation associated with export 
propensity depend on firm size. 
P3. The configurations of types of innovation associated with export 
propensity depend on firm networks. 

3. Research methodology 

3.1. Data 

This study is based on data from the Spanish Technological Inno-
vation Panel (PITEC) survey, which builds on the Community Innova-
tion Survey (CIS). The database was developed through collaboration 
between the Spanish National Statistics Institute (INE), the Spanish 
Science and Technology Foundation (FECYT) and the Foundation for 
Technological Innovation (COTEC). PITEC includes over 13,000 firms 
from all sectors, following Spain’s 2009 National Classification of Eco-
nomic Activities. After filtering out records with missing data, the 
sample contained 7,683 companies. Firms with fewer than 200 em-
ployees accounted for 72.5% of the sample. The average turnover value 
was approximately €87,874,918, with the 25th percentile equalling 
€2,025,108, the 50th percentile €9,286,935 and the 75th percentile 
€39,528,033. In our sample, 46.5% of companies were members of a 
group of companies, and 67.6% were exporters. Of the total sample, 
14.09% exported only to the EU, EFTA or EU candidate countries, 1.9% 
exported only to non-EU countries, and 51.58% exported to both EU and 
non-EU markets. 

Spain is classified as a moderate innovator (De Marchi, 2012). Ac-
cording to Eurostat statistics, in 2016 its R&D intensity (R&D expendi-
ture as a percentage of GDP) was 1.19%, below the EU average of 2.03%. 
Thus, our study is particularly relevant to countries falling slightly 
behind the world leaders in R&D intensity. Exporting has been key to 
assisting Spain’s recovery from global crises, such as the 2008 financial 
crisis. From 2008 to 2011, its exports of goods and services increased by 
5% (World Bank, 2021). Thus, Spain is representative of export-led re-
covery. It depends heavily on cost competitiveness to export (European 

Commission, 2020), and its exports are largely goods and services that 
compete mainly on price, a strategy that is becoming more challenging 
owing to competition from emerging markets. Consequently, it is 
imperative to focus on alternatives to non-cost competitiveness by 
investing in research and innovation to increase the value of exports. 
These characteristics make Spain an interesting research context for our 
study. 

3.2. Measures 

Our model includes five variables: product innovation, process 
innovation, marketing innovation, organizational innovation and export 
propensity. All these constructs are measured using dummy variables. 
Table 1 provides further measurement details. 

3.3. csQCA analysis 

Unlike traditional regression analysis, where the focus is on 
explaining net effects, qualitative comparative analysis (QCA) identifies 
the conditions for a given outcome (Roig-Tierno et al., 2015). It also 

Table 1 
Measures.  

Variable Description Codification 

Core Variables 
Product 

Innovation 
Product innovation from (t-2) to t, 
reflecting whether the company has 
introduced new or significantly 
improved goods or services during 
the 2014–2016 period. 

Yes = 1 
No = 0 

Process 
Innovation 

Process innovation from (t-2) to t, 
reflecting whether the company has 
introduced new or significantly 
improved production processes, 
distribution methods or activities to 
support the goods and services 
during the 2014–2016 period. 

Yes = 1 
No = 0 

Marketing 
Innovation 

Marketing innovation from (t-2) to 
t, reflecting whether firms have 
introduced at least one of the 
following innovations during the 
2014–2016 period: significant 
modifications to the design or 
packaging of goods or services, new 
product-promotion techniques or 
channels, new methods for 
positioning the product in the 
market, or sales channels or new 
methods for establishing prices of 
goods or services. 

If Yes to at least one of 
the four innovations 
= 1 
If No to all four 
innovations = 0 

Organizational 
Innovation 

Organizational innovation from (t- 
2) to t, reflecting whether firms have 
introduced at least one of the 
following innovations in the 
2014–2016 period: new business 
practices in work organization and 
company procedures, new 
workplace-organization methods 
with the objective of better 
distribution of responsibilities and 
decision making, or new methods 
for managing external relations 
with other companies or public 
bodies. 

If Yes to at least one of 
the three innovations 
= 1 
If No to all three 
innovations = 0 

Export Propensity Company market including either 
“other countries EU, EFTA or EU 
candidate countries,” or “all other 
countries,” or both. 

If Yes to a least one 
company market = 1 
If no to both company 
markets = 0 

Grouping Variables 
Firm Size Number of employees in t equal to 

or greater than 200. 
If Yes = 1 
If No = 0 

Firm Group 
Membership 

Membership of a group of 
companies. 

If Yes = 1 
If No = 0  
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overcomes limitations of linear regression and correlation analyses by 
taking into account nonlinear relationships. In this regard, Arslanagic- 
Kalajdzic et al. (2017) demonstrate a quadratic relationship between 
product innovation and exporting, and Bortoluzzi et al.’s (2018) 
empirical findings show curvilinear effects of innovation on firms’ levels 
of internationalization. Thus, QCA allows researchers to capture com-
plex relationships where a condition or combination of conditions is 
necessary and/or sufficient for an outcome. This approach assumes that 
a particular outcome may be reached through multiple paths, known as 
equifinality (Rey-Martí et al., 2015). This is typically achieved by ac-
counting for contrarian cases that do not necessarily fit with the general 
trend in the data, which may be overlooked in traditional regression- 
based techniques (Woodside, 2013; Schlittgen et al., 2016). Although 
QCA was originally developed to analyze small numbers of cases, it is 
increasingly being used for larger samples (Fiss et al., 2013; Vis, 2012). 
There are three types of QCA: crisp-set (csQCA), fuzzy-set (fsQCA) and 
multi-value (mvQCA) (Rihoux & Ragin, 2009). 

We adopt a csQCA approach using fsQCA 3.0 software (Ragin & 
Davey, 2016). csQCA is used when binary variables are involved. The 
model tested here includes four independent variables representing four 
distinct types of innovation, namely product, process, marketing and 
organizational innovation, and one dependent variable, export 
propensity. 

The first stage in QCA analysis is typically calibration. This involves 
transforming all variables into sets. In csQCA, for each variable it is 
necessary to establish whether the cases are fully in (1) or fully out (0) of 
the set (Roig-Tierno et al., 2015). QCA allows researchers to undertake 
two different types of sub-analyses, namely necessity and sufficiency 
analysis. These are discussed next. 

3.3.1. Necessity analysis 
Necessity analysis identifies the necessary individual conditions for 

the sought outcome. For the outcome to occur, these conditions are 
necessary but not sufficient, as other factors must be present. To deter-
mine whether a condition is deemed necessary, the consistency measure 
must be inspected. Technically, in csQCA, consistency can be computed 
by dividing the number of cases with a value of 1 for both the condition 
and the outcome, by the total number of cases with an outcome value of 
1 (Rihoux & De Meur, 2009). Consistency scores range from 0 to 1, with 
values that exceed 0.90 suggesting necessity (Roig-Tierno et al., 2015). 
In this study, necessity represents the proportion of cases (i.e., com-
panies) that export and exhibit the condition in question (e.g., marketing 
innovation) in the total sample. As shown in Table 2, none of the con-
ditions appear to be necessary for companies to exhibit high export 
propensity. 

3.3.2. Sufficiency analysis 
Sufficiency analysis captures the combinations of conditions suffi-

cient to achieve a sought outcome (Kent, 2015). Although sufficient, 
these combinations may not necessarily be required for the outcome to 
occur (i.e., alternative combinations may exist). In sufficiency analysis, 
the first step is to construct a truth table, which shows logically possible 
combinations of conditions (in this case, innovation types) that may 

produce the sought outcome (export propensity). The number of con-
figurations is 2 k, where k denotes the number of conditions. In our 
analysis, 24 = 16 potential configurations can be obtained. However, to 
identify viable configurations associated with export propensity, 
thresholds are set for the minimum number of cases involved in each 
combination (frequency threshold), along with the minimum consis-
tency level required (Woodside & Zhang, 2012). The frequency 
threshold is defined as the minimum number of cases exhibiting the 
outcome that a given combination should include to be worth investi-
gating (Ragin, 2008). In small samples, this may be as few as a single 
case, whereas higher values may be considered in larger samples (e.g., 5 
or 10). In our study, all configurations exceed these values, and hence all 
configurations are deemed viable. 

The consistency threshold indicates the proportion of cases in which 
a given configuration produces the outcome, which in our case is export 
propensity. Consistency is “the degree to which the cases sharing a given 
combination of conditions agree in displaying the outcome in question” 
(Ragin, 2008, p. 44). This is analogous to the significance level in 
traditional regression analysis (Woodside & Zhang, 2012). Selecting the 
relevant consistency threshold may depend on the results. A relatively 
large drop in consistency scores often emerges, which may be used to set 
the consistency threshold (Ragin, 2008). However, the consistency cut- 
off should be at least 0.75 (Skarmeas et al., 2014; Woodside, 2013). In 
our case, a drop from 0.82 to 0.77 emerged; thus, 0.82 was selected as 
the consistency threshold. 

The next step after constructing the truth table is known as logical 
minimization. This process typically yields three solutions: parsimo-
nious, complex and intermediate. Following Kent’s (2015) suggestion, 
the intermediate solution is interpreted. Table 3 presents the results. For 
clarity, we adopt a simple representation, with black circles indicating 
the presence and white circles the absence of a condition. 

Two combinations of conditions emerged. For each configuration, 
raw and unique coverage and consistency are provided. Consistency 
scores reflect the extent to which cases sharing a given condition display 
the outcome. Raw coverage is the percentage of all cases covered by a 
combination, which may overlap with other combinations (Beynon 
et al., 2016), while unique coverage is the percentage of all cases in the 
outcome uniquely covered by a single path (Ragin, 2008). Coverage 
enables assessment of the empirical importance of sufficient configura-
tions (Ordanini et al., 2014). The overall solution coverage is also pro-
vided. This shows the extent to which the outcome can be determined by 
the set of configurations, which is analogous to the R-squared value in 
regression-based techniques (Woodside, 2013). 

As shown in Table 3, it can be argued that for companies to export, a 
combination of the presence of product innovation and either marketing 
innovation (solution 1) or process innovation (solution 2) is needed. 
However, solution 2 is more dominant empirically, with higher coverage 
values (raw coverage = 0.30, unique coverage = 0.13), meaning that it 
is relatively more frequently associated with export propensity (Orda-
nini et al., 2014). In summary, it can be suggested that companies that 
invest in product innovation are more likely to export, as long as this is 
complemented with either marketing innovation or process innovation. 
The solution coverage is 0.36, which is analogous to the explained 
variance (P1). 

3.4. Comparative analyses 

To gain a deeper and more holistic understanding of the data, com-
parisons were undertaken to identify potential differences across groups. 
This was deemed relevant given the heterogeneity of the companies 
involved in the dataset in terms of resource access, which would affect 
innovation and export behavior. We anticipated that size and network 
might impact on the pool of resources that companies could access. 
Therefore, the link between innovation and export behavior was 
assessed across firms of differing sizes and with different network 
membership status. 

Table 2 
Necessity analysis.   

Consistency Coverage 

Product Innovation  0.47  0.83 
~ Product Innovation  0.52  0.57 
Organizational Innovation  0.41  0.77 
~ Organizational Innovation  0.58  0.61 
Marketing Innovation  0.31  0.81 
~ Marketing Innovation  0.68  0.62 
Process Innovation  0.42  0.80 
~ Process Innovation  0.57  0.60 

~ = “absence of”. 
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3.4.1. Small versus large firms 
Firms were categorized as small or large using the number of em-

ployees variable, with a threshold of 200. This cut-off value is used by 
the PITEC database and by studies based on PITEC data (e.g., Cassiman 
& Martinez-Ros, 2007; De Marchi, 2012; Kunapatarawong & Martínez- 
Ros, 2016). The results are shown in Table 4. 

Table 4 indicates some differences in export propensity determinants 
between small and large firms. While both groups share the combination 
of product and process innovation as a key path to successful export 
entry, the combination of product and marketing innovation must be 
complemented with organizational innovation for large firms but not for 
small firms (P2). 

3.4.2. Members versus non-members of a group of companies 
Using a dummy variable to distinguish between firms that were part 

of a group of companies and those that were not, the innovation–export 
propensity link was compared between these two categories. Table 5 
shows the findings. 

Table 5 reveals some similarities and differences between member 
and non-member firms with regard to the determinants of export pro-
pensity. Both groups share the combinations of product and marketing 
innovation and product and process innovation as successful paths to 
export entry. However, if neither marketing nor process innovation are 
present, member firms are still able to export with a sole focus on 
product innovation, whereas non-members must complement product 
innovation with organizational innovation for successful export entry 
(P3). 

4. Discussion 

Notwithstanding the potential influence of exporting on innovation 
(the learning-by-exporting perspective), this study is grounded in the 
self-selection approach, which suggests that innovation is a precursor to 
exporting. This echoes previous studies focusing on the Spanish context, 
in which the self-selection approach explains the innovation–export 

nexus (e.g., Farinas & Martín-Marcos, 2007; Monreal-Pérez et al., 2012; 
Serrano & Myro, 2019; Máñez & Vicente-Chirivella, 2021). In this re-
gard, Serrano and Myro (2019) declare that the self-selection hypothesis 
attracts more support. It might be argued that, since Spanish exporters 
export more to EU countries, the learning effect may be minimal owing 
to similarities across the EU context. This is acknowledged by Monreal- 
Pérez et al. (2012), who argue that Spanish firms tend to export to a 
small number of EU markets, which limits potential learning. They 
suggest that “limited new knowledge about new products and processes 
can be learned from foreign markets because these markets [EU] may be 
quite similar to the domestic one” (Monreal-Pérez et al., 2012, p. 874). 

Furthermore, using the novel configuration approach of csQCA, this 
paper tackles the complexity underlying this relationship, with a focus 
on the Spanish context. In this regard, several key findings emerge. First, 
export propensity is more likely to be associated with various combi-
nations of innovation types, hence confirming both equifinality and 
complexity. Combinations involving product and process innovation or 
product and marketing innovation are more compelling cases for export 
propensity. This concurs with the concept of resource orchestration 
(Hughes et al., 2018), and with Barney’s (2014) suggestion of a 
constellation of resources and capabilities as the optimal strategy for 
international performance. It also echoes Damanpours et al.’s (2009, p. 
671) view that co-adoption of multiple types of innovation involving 
both technical and administrative aspects improves organizational 
performance, referring to the “combinative capability perspectives of 
RBV” as being a more accurate approach to capture the role of resources. 
They acknowledge that the uniqueness of a complex configuration of 
innovation types is likely to create sustainable performance. 

Second, our research indicates that although none of the four factors 
examined in this study is an absolute necessity, product innovation 
seems to be important for a constellation of factors relating to exporting. 
Product innovation promotes differentiation aimed at capturing new 
markets, and several studies provide evidence that product innovation 
drives export propensity (Cassiman et al., 2010; Ganotakis & Love, 
2011) and is a prerequisite for export involvement (Lim et al., 2006). 

Table 3 
Intermediate solution for high export propensity (All firms).   

Product Innovation Process Innovation Organizational Innovation Marketing Innovation Raw Coverage Unique Coverage Consistency 

1 ●   ●  0.22  0.05  0.86 
2 ● ●    0.30  0.13  0.85 

Solution coverage: 0.36; solution consistency: 0.85; consistency threshold = 0.82; frequency threshold = 70. 
● = indicates the presence of a condition. 
○ = indicates the absence of a condition. 
Blank = absence or presence of a condition does not matter. 

Table 4 
Intermediate solution for high export propensity (small versus large firms).  

Small Firms  

Product Innovation Process Innovation Organizational Innovation Marketing Innovation Raw Coverage Unique Coverage Consistency 

1 ● ●   0.26 0.12 0.88 
2 ●   ● 0.20 0.06 0.89 
31  ● ○ ● 0.03 0.01 0.86 
Solution coverage: 0.34; solution consistency: 0.88; consistency threshold = 0.81; frequency threshold = 48.  

Large Firms  

Product Innovation Process Innovation Organizational Innovation Marketing Innovation Raw Coverage Unique Coverage Consistency 

1 ● ●   0.41 0.20 0.81 
2 ●  ● ● 0.23 0.02 0.81 
Solution coverage: 0.43; solution consistency: 0.81; consistency threshold = 0.79; frequency threshold = 22. 

● = indicates the presence of a condition. 
○ = indicates the absence of a condition. 
Blank = absence or presence of a condition does not matter. 

1 This combination is not discussed as it is empirically marginal compared with the first two paths. 
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Export propensity evidently increases in firms that combine product 
innovation with either marketing innovation or process innovation. This 
contrasts with previous studies that suggest that in more mature mar-
kets, differentiation-related factors, such as product innovation, are 
more important for competitive advantage in export situations than 
cost-related factors, such as process innovation (Becker & Egger, 2013; 
Cassiman et al., 2010; Verspagen & Wakelin, 1997). On the one hand, 
innovative products developed with differentiation to capture new 
markets must be supported by marketing innovation factors such as 
increased foreign market knowledge, new distribution channels, better 
marketing communications and improved customer interactions (Lew-
andowska et al., 2016; Kotabe et al., 2002). On the other hand, our 
findings indicate that if product innovation is not supported by mar-
keting innovation, it must be supported by process innovation to achieve 
cost-based advantages and increased productivity, and improve export 
propensity (Añón Higón & Driffield, 2011). This echoes the limited 
extant evidence of such complementarity (Becker & Egger, 2013; Mar-
tínez-Ros & Labeaga, 2009; Van Beveren & Vandenbussche, 2010; 
Lewandowska et al., 2016; Saridakis et al., 2019). 

Third, our study uncovers some differences between small and larger 
firms concerning the innovation–export propensity nexus. The afore-
mentioned combinations (product and process innovation, and product 
and marketing innovation) are confirmed as commonly successful paths 
to exporting for both large and small firms. However, for larger firms, 
the product–marketing configuration must be complemented with 
organizational innovation in order to succeed. In contrast, for smaller 
firms, absence of organizational innovation with the combination of 
both process and marketing innovation (regardless of the level of 
product innovation) may also potentially increase export propensity. 
While this echoes Van Beers and Zand (2014) finding that both process 
and organizational innovation complement product innovation, what 
stands out in our study is the need for the product–marketing recipe to 
be complemented by organizational innovation in large firms but not in 
small firms. This is in line with studies showing that firm size impacts on 
the type of innovation adopted by the firm (Wagner & Hansen, 2005). 
Previous evidence has shown that organizational innovation affects 
other innovation types. In our sample, organizational innovation may 
potentially increase large firms’ export propensity when combined with 
other innovation types (product and marketing). In this regard, Dam-
anpour and Evan (1984) argue that larger firms have more complex 
assets and structures than smaller ones. Hence, one might conclude that 
such complexity requires organizational innovation to manage the other 
innovation types more effectively and efficiently. In contrast, small firms 
are typically characterized by flexibility and fluidity of communications, 
which is beneficial for developing other types of innovation (Shefer & 
Frenkel, 2005). For larger firms, Damanpour and Evan (1984) argue that 

developments in the structure of an organization lead to the imple-
mentation of other types of innovation. Similarly, Damanpour et al. 
(2009) argue that technical changes must be complemented by organi-
zational changes to optimize outcomes. 

Based on the above premise, we argue that product and marketing 
innovation can be more effectively managed through better organiza-
tional structure, especially in large firms. Lewandowska et al. (2016) 
explain that marketing innovation helps firms to anticipate and adapt to 
changes in foreign markets, allowing them to introduce new products to 
address those changes (product innovation). Our study adds that in large 
firms, these synergies need enhanced organizational structures and 
systems (organizational innovation). These findings may also explain 
conflicting views on the firm size–innovation nexus. A common view is 
that characteristics of large firms relating to structural complexity and 
bureaucracy may inhibit the efficiency of technical innovation 
(Camisón-Zornoza et al., 2004). We argue that organizational innova-
tion may offset such complexity and help other types of innovation, such 
as product and marketing, in order to promote efficiency, especially in 
international settings. 

Our fourth finding relates to differences emerging between firms that 
are members of a group and those that are not. For both groups, prod-
uct/process and product/marketing innovation are successful paths to 
export entry, and members are able to export even without marketing or 
process innovation, by focusing on product innovation alone. In 
contrast, non-members must complement product innovation with 
organizational innovation for successful entry. This indicates that the 
benefits accrued from being a member of a larger group of companies 
may potentially overcome lack of investment in process and organiza-
tional innovation. For example, various authors (Lavie, 2009; Van Beers 
& Zand, 2014) discuss how cooperation within a group may lead to 
benefits from shared costs and risks, better market knowledge and access 
to markets, as well as shared technologies and advocacy. On the other 
hand, non-members must be well organized, implement stringent stra-
tegies and management methods, and be well structured with appro-
priate sales channels to overcome their lack of member benefits. These 
findings are in line with other studies focusing on the Spanish context. 
For instance, in considering networks as the main source of innovation, 
Nieto and Santamaría (2010) reveal that technological collaboration 
may be a useful factor boosting Spanish firms’ innovation, especially in 
smaller firms. Rodríguez and Nieto’s (2012) study of Spanish 
knowledge-intensive business services also finds that collaboration 
promotes innovation, which in turn increases such firms’ internation-
alization. This evidence suggests that the collaborative nature of Spanish 
companies potentially contributes to these results. 

Table 5 
Intermediate solution for high export propensity (members versus non-members of a group of companies).  

Members  

Product Innovation Process Innovation Organizational Innovation Marketing Innovation Raw Coverage Unique Coverage Consistency 

1 ●  ○  0.19 0.07 0.85 
2 ● ●   0.37 0.09 0.87 
3 ●   ● 0.25 0.03 0.88 
Solution coverage: 0.49; solution consistency: 0.86; consistency threshold = 0.80; frequency threshold = 38.  

Non-members  

Product Innovation Process Innovation Organizational Innovation Marketing Innovation Raw Coverage Unique Coverage Consistency 

1 ● ●   0.23 0.05 0.82 
2 ●  ●  0.22 0.02 0.83 
3 ●   ● 0.20 0.03 0.84 
Solution coverage: 0.33; solution consistency: 0.83; consistency threshold = 0.79; frequency threshold = 32. 

● = indicates the presence of a condition. 
○ = indicates the absence of a condition. 
Blank = absence or presence of a condition does not matter. 
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5. Conclusions 

5.1. Theoretical and managerial implications 

Our findings obtained through the configuration approach have 
important implications for both theory and practice. Theoretically, we 
contribute important evidence to the nascent but growing resource 
orchestration view (Hughes et al., 2018; Haddoud et al., 2021). Our 
findings confirm the complexity underlying the resources–performance 
nexus. More importantly, we show the applicability of this approach to 
the innovation–internationalization link, and reconcile conflicting evi-
dence on this complex relationship. By clarifying the role of different 
types of innovation, and distinguishing not only product and process, 
but also marketing and organizational innovation, along with in-
teractions between them, we address recent calls for a more compre-
hensive approach to studying innovation (Saridakis et al., 2019; 
Alblooshi et al., 2020; Dos Santos et al., 2020). 

With regard to export entry, our study reveals the importance of 
considering the role of various types of innovation in combination rather 
than separately. For example, in most cases, process innovation will not 
enhance firms’ internationalization unless coupled with product inno-
vation, and vice versa. Moreover, the study shows that equifinality, with 
different possible combinations of innovation, may still lead to suc-
cessful export entry. This helps to explain discrepancies in current 
empirical evidence regarding the role of innovation in internationali-
zation. Although existing studies offer some insight into combinations 
driving innovation performance (e.g., Wei et al., in press), none appears 
to have investigated combinations of innovation that drive exports in the 
Spanish context. Therefore, we urge future researchers to consider the 
complexity of such relationships when assessing this nexus. 

Practically, decision makers in exporting firms should take account 
of the importance of the constellation of resources required for export 
entry. This study extends the optimum innovation combinations of four 
conditions required for successful international market entry. If firms 
struggle to invest in all four innovation types, those engaging in foreign 
markets should consider investing in either marketing or process inno-
vation alongside product innovation for the best outcomes. 

Another important implication for managers is the need to under-
stand the maturity of the market. This will enable managers to decide 
whether to focus on cost-based advantages such as process innovation, 
or differentiation such as product innovation. Such guidance is crucial, 
since venturing into export markets is a costly process, making it 
important to be selective in the type of innovation in which to invest. 
Our findings clearly show that not all types of innovation are necessary 
to enter international markets. Our comparison of large and small firms 
suggests that large firms need the support of organizational innovation 
alongside product and marketing innovation for successful export entry. 
This indicates that large firms must reinforce product and marketing 
innovation with supportive corporate strategies and management 
methods, as well as appropriate organizational structures and channel 
partnerships. 

Furthermore, this research indicates that firms with membership of a 
group benefit from the group’s support in export activities. Non- 
members do not enjoy these benefits, and thus require extra support 
from organizational innovation alongside product and marketing inno-
vation. Therefore, firms considering international markets should 
consider external collaborations as a way to gain additional resources, 
which may reduce the need for major organizational innovation. Access 
to such external resources may be crucial to overcome the sunk costs 
associated with export markets. By the same token, export-promoting 
organizations should facilitate the creation of networks and foster 
cross-firm collaborations, particularly through trade missions and trade 
fairs, which have been found to be key in enhancing firms’ relationships 
with other companies (see Haddoud et al., 2017). 

5.2. Limitations and further research 

Our study has some limitations. First, the data used in this study are 
cross-sectional, and hence causal inferences must be made with some 
caution. Adopting Cadogan et al.’s (2001) pragmatic view, the associ-
ations referred to in this study are interpreted as causal links mainly on 
theoretical grounds. Further studies might conduct longitudinal 
research to confirm causality. Similarly, we do not rule out the reverse 
influence of export innovation (learning by exporting). We adopt a self- 
selection approach owing to overwhelming evidence supporting this in 
the Spanish context (e.g., Farinas & Martín-Marcos, 2007; Monreal- 
Pérez et al., 2012; Serrano & Myro, 2019; Máñez & Vicente-Chirivella, 
2021), but both approaches remain plausible (Farinas & Martín-Mar-
cos, 2007). 

Second, while the focus of our study is solely on innovation, we 
acknowledge the importance of other managerial and organizational 
factors that are also crucial for firms’ internationalization. Hence, 
further studies might apply a similar configuration approach to examine 
other determinants, such as knowledge and networks. Future research 
might also consider different ways of measuring innovation, such as 
through R&D expenditure, which may also alter the innovation–export 
nexus. Our study was restricted to exporting because it is considered to 
be the most popular way to internationalize, and we were subject to 
scope and data access restrictions. Nevertheless, according to the 
gradual internationalization perspective, exporting firms are likely to 
increase their international engagement by adopting more advanced 
ownership entry modes, such as international joint ventures, interna-
tional mergers and wholly owned international subsidiaries. Further 
research might explore the influence of innovation on such entry modes. 
We also note that the influence of innovation on export propensity will 
depend on the target market, as well as on the types of products exported 
and market sectors. This study focuses on exporting as an activity, and 
does not consider the effects of target country or product type. There-
fore, future studies might factor in such aspects as additional conditions 
in the configurations, since the type of innovation required may differ 
depending on recipient country characteristics as well as the types of 
product exported. 

Third, in this study we distinguish four types of innovation (product, 
process, organizational and marketing), but we do not rule out the 
possibility of obtaining different effects with alternative categorizations 
(e.g., radical versus incremental, input versus output). Hence, future 
studies might consider various taxonomies when examining the inno-
vation–export link. In this regard, Bıçakcıoğlu-Peynirci and Ipek (2020) 
acknowledge that the innovation–export nexus may be moderated by 
the categorizations of innovation adopted. 

Fourth, although we analyze differences in the configurations of 
innovation types associated with export propensity depending on firm 
size and firms’ networks, we do not investigate differences in product 
categories or industrial sectors (e.g., fast-moving consumer goods versus 
primary resources, or business-to-consumer versus business-to-business 
exporting firms). Thus, future research might consider sectoral differ-
ences and their managerial implications. 

Fifth, a comparative study of exporting firms in developed and 
developing countries might also yield interesting results, indicating 
whether the winning combinations differ significantly between the two. 
Sixth, our study is based on self-reported data provided by innovators, 
which may be biased (Darnall et al., 2008). The seventh and final aspect 
to note is that the context in which companies operate influences their 
operations. Innovation and exporting contexts vary across countries. 
Therefore, as we rely on data from a single country, the findings are 
specific to Spain and may not apply to other countries. Generalizability 
of the results is thus limited to countries with similar characteristics to 
Spain, for example in levels of innovation and export propensity. This 
opens an avenue for further research to collect data from countries with 
different characteristics (e.g., developing countries, emerging countries 
such as China and India, or countries that are technologically ahead of 
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Spain, such as Germany, USA, Netherlands and UK). Future research 
might also investigate the reverse causality of the relationship, i.e., the 
impact of export propensity on innovation. 
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