Measuring innovation capability in exporting firms: The INNOVSCALE
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Abstract
The development of innovation capability is an important topic for both managers
and academics. However, studies that investigate which elements integrate
innovation capability in the context of export market are very scarce. The purpose
of this paper is to identify important dimensions to build a scale for measuring
innovation capability in exporting firms. Survey data of 471 exporting
manufacturing firms was used to develop this scale. The findings reveal that
innovation capability is a higher-order construct formed by four dimensions:
innovativeness, technological capability, innovation strategy and new product
development capability. The results also indicate that all four dimensions of the
innovation capability scale are positively and significantly associated with export
venture performance.
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1. Introduction
Within international markets, firms face an acute competition, rapid technological
changes and more difficulties in obtaining important know-how (Teece, 2007). The intensity
of global competition, shorter product life cycles, accelerate product research and
development, and the easiness of imitation impel exporting firms to innovation activity as a
way to ensure their competitiveness (Chadha, 2009; Roper & Love, 2002; Salomon & Shaver,
2005a). Innovation is critical for the firms’ survival and long-term success (Evangelista et al.,
1997; O'Regan et al., 2006; Yam et al., 2004). It is recognized as a key source of competitive
advantage (e.g., Weerawardena & O'Cass, 2004), productivity improvement and growth in
international markets (e.g., Akman & Yilmaz, 2008; Salomon & Shaver, 2005b; Wang et al.,
2008).
A significant gap in the literature is the fact that studies are based on a single or a very
small number of indicators to fully capture the nature of the innovation capability
(Hollenstein, 1996). But innovation requires the combination of more than one of these
indicators to be successful (Guan & Ma, 2003). Additionally, there is little research about
innovation capability in the export context, and most of it focuses on innovation outputs (e.g.,
Cassiman & Golovko, 2011; Roper & Love, 2002). To address these limitations, the main
goal of this study is to identify the key elements of innovation capability to manufacturing
exporting firms. This way, we intend to help managers to recognize important drivers of
innovation that lead firms to accomplish a superior performance in export markets.

2. Theoretical background
Due to its importance in management research, innovation has been studied by many
authors. Therefore, there are various definitions to this concept. Thompson (1965) defines
innovation as “the generation, acceptance, and implementation of new ideas, processes,
products, or services” (p. 36). The innovation activity is a complex process that occurs over
several stages, ranging from basic research to market penetration of new products
(Hollenstein, 1996, 2003). The diversity of innovation activity translates into a set of
typologies and degrees related to the firms’ practices and strategies (Damanpour et al., 2009).
Innovation types are classified as technological - in products or processes - and nontechnological - in marketing or organizational (Evangelista & Vezzani, 2010). These four
types of innovation are present and often coexist both in industry and in services (Hollenstein,
2003; Tether & Tajar, 2008).
We propose that innovativeness, technological capability, innovation strategy and new
product development capability are complex bundles of skills and accumulated knowledge
that become embedded as organizational capabilities and enable firms to transform innovation
resources into valuable outcomes in export market (Amit & Schoemaker, 1993; Day, 1994;
Grant, 1996).
2.1 Innovativeness
Innovativeness describes “a firm’s propensity to engage in and support new ideas,
novelty, experimentation, and creative processes that may result in new products, services, or
technological processes” (Lumpkin & Dess, 1996, p. 142). It is a critical part of innovation
process, where is particularly relevant the cultural “openness to innovation” (Zaltman et al.,
1973, p. 64). Innovativeness is one important factor for the firm’s survival and success
(Doyle, 1998; Hult et al., 2004). Previous research describes innovativeness as a key
determinant for innovation outcomes (Hurley & Hult, 1998), positional advantage (Hult &
Ketchen, 2001), and firm’s performance (Calantone et al., 2002; Hult, et al., 2004; Rhee et
al., 2010). Innovativeness encompasses the generation and implementation of creative ideas
within a firm (Amabile et al., 1996; Calantone, et al., 2002; Jong & Hartog, 2007; Zhao et al.,
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2005). It requires the adoption of a new mind-set or attitude that needs to be shared and
disseminated to all areas of the firm to be effective (Menguc & Auh, 2006). Therefore, the
workers’ participation in improvement activities along with the creation of new ideas are
important factors when evaluating export firm’s innovativeness (Martínez-Román et al.,
2011).
2.2 Technological capability
In export markets, competitive advantage results from the firm’s ability to develop
new technologies more rapidly than its competitors, and to promote the creation and
dissemination of technological innovations (Guan & Ma, 2003). Technological capability is
the accumulation of technological knowledge used by firms to develop new products or
improve existent ones (Kyläheiko et al., 2011). This capability enables a company to
introduce new products in the market, reduce production costs, ensure more competitive
prices, and in turn achieve a superior performance (Kafouros et al., 2008). Technological
capability is usually measured by firms’ Research and Development (R&D) activity (e.g.,
Kyläheiko, et al., 2011; Zahra, 1996). R&D activity is a resource-based investment and
represents the most important intangible innovation expenditure (Evangelista, et al., 1997;
Roper & Love, 2002). Indicators of a superior technological capability, such extensive R&D
projects, reflect the firm’s investment in knowledge creation (Renko et al., 2009), and its
ability to adopt potential technologies and different approaches when developing new
technology (Guan & Ma, 2003). Consequently, a firm is more able to recognize the
opportunities to apply its long-term know-how into new products for the marketplace
(Kyläheiko, et al., 2011; Renko, et al., 2009).
2.3 Innovation strategy
The link between innovation and strategy is essential for an efficient innovation
management (Akman & Yilmaz, 2008). The innovation strategy reflects the way firms
formulate, implement and monitor their innovation strategy (Cohen & Cyert, 1973).
A
successful strategy entails an effective framework to ensure that operational behavior is
aligned with the intended strategic behavior (Saleh & Wang, 1993). The impact of innovation
strategy on firm’s performance often depends on the internal cooperation between the various
functional departments (Clercq et al., 2008; Poon & MacPherson, 2005). This implies that the
different parts are willing to accept, sometimes, conflicting viewpoints, and develop healthy
working relationships (Luca & Atuahene-Gima, 2007). A firm with more formal innovation
strategies is better prepared to implement and adopt tools and techniques related to innovation
activities (Nijssen & Frambach, 2000). Formalization through organizational procedures and
standards will improve the clarity of the standards, and results in a superior commitment of
employees (Shrivastava & Grant, 1985). Through the motivation and the ability of human
capital is possible to produce more creative ideas, develop innovative approaches and seize
new market opportunities (Scarbrough, 2003).
2.4 New product development capability
New product development capability indicates the firms’ ability to develop and manage
new products to the export markets (Zou et al., 2003). A successful new product development
implies that firms are strongly committed to innovation, combining efforts and allocating
important resources to innovation practices (Nijssen et al., 2006). The ability to develop and
manage new products offer helps firms to differentiate their products from competitors on
international markets (Blesa et al., 2008; Lisboa et al., 2011). Developing new products affect
the way customers perceive new product capability to fit with their market needs (Verona,
1999). New product development capability is a process that links technology, internal R&D
and customers’ needs by providing customers’ benefits through the product’s attributes
3

(Danneels, 2002). Additionally, this capacity reflects the firms involvement in turning out
more new products in the market (Nijssen & Frambach, 2000).

3. Methodology
The study was conducted in 2012, using a sample of Portuguese exporting firms. The
study focuses exclusively on exporters manufacturing firms (e.g., Morgan et al., 2004). A
random sample of 3000 firms was selected from the Trade & Investment Agency (AICEP
Portugal Global) government database. An online questionnaire, developed from the open
source software “LimeSurvey”, was the basis of the data used to test the model. The firms
were invited to participate in the project by e-mail. The final sample size was 2740 firms. We
obtained 471 valid questionnaires, which corresponds to a response rate of 17%. This is a
very satisfactory response rate, given that the average top management survey response rates
is in the range of 15% to 20 % (Menon et al., 1996).
The research instrument was created based on a literature review on the major subjects
pertaining to this study. The translation was performed using the method of back translation
to ensure accuracy (Brislin, 1970). In order to improve content validity and questionnaire
clarity, a pre-test was conducted to a sample of 10 managers responsible for the export
operations of their companies. The results contributed to the refinement of the questionnaire.

4. Data analysis
To refined the measures and assess the reliability and validity of the constructs, the
items were subjected to an exploratory factor analysis followed by a confirmatory factor
analysis, using full-information maximum likelihood estimation procedures in LISREL 8.8
(Jöreskog & Sörbom, 1993). In this model, each item was restricted to load on its priori
specified factor, with the factors themselves allowed to correlate with each other. The overall
chi-square for this model is significant (χ2=188.39, df=59, p<0.00). Additional measures of fit
were examined: the comparative fit index (CFI=0.97), the incremental fit index (IFI=0.97),
the Tucker-Lewis fit index (TLI=0.97), and the root mean square error of approximation
(RMSEA=0.068). The results suggest a good fit between the model and the data.
In order to assess nomological validity, we tested the relation between our constructs
scale and another constructs not included in the model but which they are theoretically related
in prior research (Churchill, 1995). According to the literature, there are theoretical and
empirical arguments to expect a positive relationship between innovation capability and
performance.
Nomological validity would be supported if the measures of innovation practices
positively and significantly correlated with annual export venture financial performance,
annual export venture strategic performance and annual export venture achievement. The
results support the prediction that these constructs are positively related to one another. All
coefficients are positive and significant (at p<0.01). Therefore, we can conclude that the
nomological validity of the proposed constructs scale is supported (Hair et al., 2010).
A second-order factor model of innovation capability was also estimated. This higherorder factor is introduced as the cause of the four innovation capabilities measured by
reflexive items. The model includes the first-order factors (innovativeness, technological
capability, innovation strategy and new product development capability), along with their
standardized coefficients, observable indicators and measurement errors.
The first-order factors has significant (at p<0.01) loadings of 0.80, 0.79, 0.59 and 0.74,
respectively, on the second-order factor. The χ2 for the second-order model is significant
(χ2=189.48, df=61, p<0.00). The model has good fits: comparative fit index (CFI=0.97), the
incremental fit index (IFI=0.97), the Tucker-Lewis fit index (TLI=0.97), and the root mean
square error of approximation (RMSEA=0.067). The χ2 difference test between the first-order
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and second-order models is not significant (χ2 =1.09, df=2), suggesting that the higherorder model accounted for the data well (Hair, et al., 2010).

5. Discussion and implications
In order to succeed with respect to export development strategies programs it is
important to identify the key components of exporting firms’ capacity to innovate. Despite the
importance and the considerable amount of research on innovation capability, there was a
significant gap in the literature on this subject. Develop and maintaining the appropriate
innovation capability is crucial for exporting firms’ success. Therefore, it is essential to
understand innovation capability used by manufacturing firms regarding their activities in
export markets. The INNOVSCALE provides a more comprehensive way of understanding
and measuring innovation capability.
Firm’s perception of differences on innovativeness, technological capabilities,
innovation strategy as well as new product development capability should be taken into
account to fully grasp the concept. In order words, innovation capability is a higher-order
construct composed of innovativeness, technological capabilities, innovation strategy and new
product development capability dimensions that should be assessed at the individual level.
In order to expand research in this field, we present innovation capability not as a unidimensional construct, but as a set of various measurement items for each of the four
dimensions, rather than an index of formative indicators. This way we ensure that a variation
of each element is reflected in a set of items. Similar to recent research on innovative
capability (e.g., Guan & Ma, 2003; Terziovski, 2010), we also use reflective indicators and
assume that a modification in the latent variable will change the items (Hair, et al., 2010).
From a managerial perspective, different reasons justify the need for an assessment of
innovation capabilities in export markets. With globalization and a constantly changing
environment, exporting to foreign markets is no longer an option but a matter of survival.
Through innovation, exporting firms may extend their products’ lifecycle, reduce their overall
operating costs (e.g., costs associated with R&D and technology), increase their sales and
sustain or improve their competitiveness in global market. By using INNOVSCALE,
managers may understand better the main constituent elements of innovation capability, so
that they may handle this process more efficiently and effectively.
This study also provides valuable recommendations on how to evaluate the quality of
export firms by assessing their innovation capability. Stimulating the creation and
implementation of new ideas and creative processes, managers can develop a culture of
innovativeness within the firm. By strongly investing in R&D projects and using long-term
know-how in such activities, managers develop technological capability. Managers can assure
the appropriate strategy for develop innovation by formulating innovation strategy, and
assuring internal cooperation and employees’ commitment. For achieve a superior new
product development capability, managers should explore R&D investments to speedily
develop and launch new products for the export market. All these capabilities will generate a
superior innovation capability that allows firms to respond effectively to the competitive and
turbulent environment in foreign markets.
Innovativeness, technological capabilities, innovation strategy, and new product
development capability are positively related with annual export venture performance.
Managers must also emphasize the importance of innovation capability for the firm’s success.
Overall, our results support resource-based view (e.g., Barney, 1991; Newbert, 2007) linking
innovation capability directly with export venture performance. As posited by resource-based
view, the capabilities by which firms acquire and deploy innovation resources are the key to
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explain performance differences in the same industry (Eisenhardt & Martin, 2000; Teece et
al., 1997).
The INNOVSCALE enables managers to well identify problem areas and recognize
how value is created through these capabilities. If the aim is to enhance a firm’s performance
in the international arena, managers should focus more on specific dimensions of innovation
capability once that will have a larger impact on the outcome variable. Furthermore, the
INNOVSCALE encourages managers to adopt a wider view of the innovation capability,
taking into consideration relationships between different functional areas within the firm. In
sum, our goal is that INNOVSCALE will assist managers in developing better innovation
capability as well as in planning more accurate and efficient innovation practices.
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