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1. Introduction

Historically, research on innovation types has followed a technical
focus (Damanpour & Aravind, in press 4). Consideration of non-technical
innovation, which includes organizational (or management) and mar-
keting innovation, is an emerging approach, as this was not recognized
until the third edition of the Oslo Manual (OECD, 2005). Non-technical
innovation is playing an increasingly important role in a better under-
standing of innovation and its impact on the competitiveness of firms
(Armbruster et al., 2006: 5). However, the literature on non-technical in-
novation is diverse and scattered (Armbruster, Bikfalvi, Kinkel, & Lay,
2008: 645) and recent studies have encouraged research on the develop-
ment ofmodels and theories of non-technical innovation in organizations
to extend and expand existing models and theories, which are mainly
drawn from research on technical innovation (Damanpour & Aravind, in
press: 5).

The objective of this study is to analyze both the antecedent role of
two knowledge-based capabilities (organizational memory and orga-
nizational learning) in the development of non-technical innovation
and its effect on achieving sustained competitive advantage (SCA)
using a theoretical capabilities-based view (CBV) as a theoretical
framework.

Thus, this study extends previous knowledge on three fronts. First,
both theoretical and empirical research on organizational capabilities
that lead to non-technical innovation is limited. The literature has focused
on studying the effects of organizational capabilities such as learning
(Chen, Lin, & Chang, 2009; Mavondo, Chimhanzi, & Stewart, 2005;
Nasution & Mavondo, 2008; Weerawardena, 2003; Weerawardena,
O'Cass, & Julian, 2006) and knowledge absorption (Chen, Lin, & Chang,
2009) on technical innovation or has considered different types of tech-
nical and non-technical innovation within the same latent variable
(Weerawardena, 2003; Weerawardena & Sullivan-Mort, 2001;
Weerawardena et al., 2006). Although this research is valuable, exten-
sion of this line of reasoning requires an examination of the effects that
different organizational capabilities have on individual types of non-
technical innovation. In our case, we analyze the effects of organizational
memory and learning capabilities on organizational andmarketing inno-
vation. In the CBV literature, these two knowledge-based capabilities
have been considered central to the generation of innovation, but their
theoretical and empirical links with non-technical innovation need to
be studied in greater detail (Armbruster et al., 2008; Fiedler & Welpe,
2010; Mol & Birkinshaw, 2009).

The second contribution is to provide further empirical evidence
of the relationship between non-technical innovation and SCA; such
evidence has been limited to date. On one hand, debate regarding the
impact of organizational and marketing innovation on SCA is ongoing
given the ambiguous empirical evidence (e.g., Mol & Birkinshaw, 2009
vs. Walker, Damanpour, & Devece, 2010). On the other hand, the rela-
tionship between marketing innovation and SCA has not been studied
in detail. Although the effects of many individual innovations in
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marketing (e.g., customer management relationship) on SCA have been
examined, there has been little consideration of the global effect of mar-
keting innovation on SCA.

The third contribution of this study is to simultaneously consider
antecedents and consequences of non-technical innovation. Previous
studies focused on only one of these aspects. Although this is logical
in preliminary analyses, it needs to be extended to a more complete
model that captures the complexity of the relationship between vari-
ables involved in the non-technical innovation process.

The remainder of the paper is structured as follows. Section 2 con-
tains a literature review and presents theoretical foundations for the
hypotheses proposed. The data and statistical methods used to test
the hypotheses are described in Section 3. The results of the structural
equation modeling are presented and discussed in Sections 4 and 5,
respectively. The final section summarizes and concludes the article.
1 The original conceptualization by Jerez-Gómez et al. (2005) defines this dimension
as Knowledge transfer and integration, considering that integration is equal to organiza-
tional memory. In this paper, we follow the view of previous studies that consider or-
ganizational memory as a concept different from organizational learning (Ebbers &
Wijnberg, 2009; Fiedler & Welpe, 2010; Hanvanich et al., 2006; Walsh & Ungson,
1991) and therefore we do not include it here.

2 Innovation can be defined in two different but complementary ways: (1) innova-
tion as the implementation of a product, technology or practice new to the adopting or-
ganization (Daft, 1978; Damanpour & Schneider, 2006; Damanpour & Wischnevsky,
2006; Kimberly & Evanisko, 1981); or (2) innovation as a process applied to how inno-
vation is developed, commercialized, diffused or adopted (Klein & Sorra, 1996; Rogers,
1995). The OECD definition used in this study falls within the first case.

3 We do not consider the case of technical innovation because its relationship with
knowledge-based capabilities and SCA is well documented in the literature (Aragón-
Correa et al., 2007; Calantone et al., 2002; Nasution et al., 2011).

4 Some papers refer to this as management innovation (Hamel, 2006, 2009; Mol &
Birkinshaw, 2009). However, in the present study, the terminology and definition pro-
posed by ODCE are applied because these have a unifying character that encompasses
the essence of both the traditional and more recent definitions. This definition and ter-
minology have also been adopted in recent papers (Armbruster et al., 2008, 2006;
Camisón & Villar-López, 2010).
2. Theoretical framework and hypotheses

2.1. Capabilities-based view

CBV facilitates a clear analysis of the relationships between capa-
bilities, innovation and SCA (Mol & Birkinshaw, 2009). CBV is based
on the theory that SCA is only possible when a company possesses
heterogeneous resources and capabilities (Amit & Schoemaker,
1993; Barney, 1986, 1991; Wernerfelt, 1984). Capabilities are associ-
ated with the individuals who possess them (dispersed knowledge)
or with the firm as an organization (the savoir faire of the organiza-
tion and its members) (Amit & Schoemaker, 1993; Grant, 1991).

In this paper, we focus on two knowledge-based capabilities as an-
tecedent factors to non-technical innovation: organizational memory
and learning capabilities. According to CBV, these are core knowl-
edge-based capabilities (Nelson & Winter, 1982). Both organizational
memory and organizational learning capabilities are a consequence of
organization-specific or tacit knowledge (Polanyi, 1962) of a collective
nature (Walsh & Ungson, 1991) that can favor innovation (Kamasak &
Bulutlar, 2010; Storey & Kelly, 2002). At the same time, innovation is
frequently acknowledged as the primary source of SCA (Day &Wensley,
1988; Hurley & Hult, 1998).

In its most basic sense, organizational memory refers to stored in-
formation from an organization's history that can be brought to bear
on present decisions (Walsh & Ungson, 1991: 62). Organizational
memory resides in the minds of employees and can be embedded in
work processes or in lessons learned from past experiences (Walsh
& Ungson, 1991). Organizational memory facilitates access to an orga-
nization's prior knowledge, such as information about the competi-
tive environment, the present markets and clients and/or market
factors (Camisón, Boronat, & Villar, 2010). This type of knowledge is
especially difficult to transfer or imitate and is therefore a valuable
asset for a firm (Ebbers & Wijnberg, 2009).

Organizational learning is defined as the capability of an organization
to process knowledge—in otherwords, to create, acquire, transfer and in-
tegrate knowledge—and to modify its behavior to reflect new cognitive
situations with a view to improving its performance (Jerez-Gómez,
Céspedes-Lorente, & Valle-Cabrera, 2005: 716). This definition permits
an understanding of learning capacity as a multidimensional construct
that encompasses different subprocesses (Céspedes Lorente, Jerez
Gómez, & Valle Cabrera, 2005; Goh & Richards, 1997; Jerez-Gómez et
al., 2005; Slater & Naver, 1995). Jerez-Gómez et al. (2005) define the fol-
lowing dimensions:

• Managerial commitment: Management recognizes the importance of
learning and ensures that employees understand its importance.

• Systems perspective: Members of the firm have a common identity;
they have a clear view of the objectives and how they can contrib-
ute to achieving these.
• Openness and experimentation: The climate in the firm welcomes
new ideas and points of view, both internal and external. The cul-
ture promotes creativity, agility and innovativeness as ways of im-
proving the work process.

• Knowledge transfer1: Communication within the firm is fluid, and
dialog and debate among the members of the organization are
promoted.

2.2. Definition of non-technical innovation

Innovation is defined as the implementation of a new or signifi-
cantly improved product (good or service) or process, a new market-
ing method, or a new organizational method in business practices,
workplace organization or external relations (OECD, 2005).2 This
broad definition of innovation encompasses four categories: product,
process, organizational and marketing innovation. In this paper, we
focus on the latter two, which are considered non-technical innova-
tion (Damanpour, Szabat, & Evan, 1989).3

An organizational innovation4 can be defined as implementation
of a new organizational method in a firm's business practices, work-
place organization or external relations (OECD, 2005). In particular,
organizational innovations in business practices involve the implemen-
tation of new methods for organizing work routines and procedures.
Innovations in workplace organization involve the implementation of
new methods for distributing responsibilities and decision-making
among employees for the division of work, as well as new concepts
for the structuring of activities. Finally, new organization methods in
a firm's external relations are defined as the implementation of new
ways of organizing relations with other firms or public institutions.

A marketing innovation is the implementation of a newmarketing
method involving significant changes in product design or packaging,
product placement, product promotion or pricing (OECD, 2005). Spe-
cifically, marketing innovation includes significant changes in product
design, which include changes in product form and appearance that
do not alter the product's functional characteristics. It also includes
changes in the packaging of products. New marketing methods in
product placement primarily involve the introduction of new sales
channels. Innovations in product promotion involve the use of new
concepts to promote a firm's goods and services. Finally, innovations
in pricing involve the use of new pricing strategies to market the
firm's goods or services.

2.3. Organizational memory and non-technical innovation

Previous studies provide empirical confirmation that what has al-
ready been learned and stored in organizational memory drives inno-
vation (Hanvanich, Sivakumar, & Hult, 2006; Tsai, 2008). However, it
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is important to point out that these studies refer to the concept of in-
novation in terms of new products or processes developed, and ex-
clude non-technical innovation.

Under the principles of CBV, organizational memory should also
have a positive effect on non-technical innovation. In the case of organi-
zational innovation, organizational memory is an internal source of
knowledge that is a significant contributor to the introduction of orga-
nizational innovation (Mol & Birkinshaw, 2009). The knowledge avail-
able to a firm regarding clients or competitors can serve as inspiration
for organizational innovation (Birkinshaw & Mol, 2006). Specifically,
we consider that the positive effect of organizational memory on orga-
nizational innovation can be achieved via different channels. Organiza-
tional memory can favor the introduction of new business practices such
as the generation of databases on best practices, lessons and other
learned knowledge. In particular, organizational memory is a repository
for information on the organizational history that can be considered in
current decisions (Walsh & Ungson, 1991). Therefore, the availability
of strong organizational memory can increase the probability of apply-
ing these types of business practices in the company and should help to
preserve the knowledge acquired by the organization. Similarly, the in-
troduction of workplace innovations will be favored by organizational
memory.Walsh andUngson (1991) consider that organizationalmemory
is reflected in the organizational structure. Finally, organizationalmemory
can also be a driving factor for the introduction of new organizational
methods in relating to external corporations such as cooperation agree-
ments and subcontracting. From CBV, innovative methods for relating to
other corporations can only be establishedwhen the firm is unable to de-
velop the assets or capabilities necessary on its own (Das & Teng, 2000;
Eisenhardt & Schoonhoven, 1996) and they cannot be acquired through
market exchange (Eisenhardt & Schoonhoven, 1996). Therefore, it is
expected that knowledge about external agents stored in organizational
memory can overcome fears associated with cooperation, and thus
favor the establishment of innovative inter-organizational relationships.

Hence, we propose the first hypothesis:

H1a. The greater the organizational memory, the greater is organiza-
tional innovation.

Day (1994) argues that organizational memory provides firms
with the ability to sense events and trends in their markets ahead of
their competitors so that they can more accurately anticipate re-
sponses to retain or attract new customers or improve channel rela-
tions. These arguments suggest that organizational memory favors
innovation in marketing practices. For example, prior knowledge
that a firm possesses about clients and markets can lead to early iden-
tification of changes in consumer preferences and facilitate the intro-
duction of novel marketing tools to distinguish the firm's products
from those of its competitors. Similarly, knowledge stored in organiza-
tional memory about the best processes and systems for organization of
work can facilitate the implementation of innovations in product distri-
bution. In this sense, Weerawardena (2003) demonstrated that learn-
ing about consumer needs and supplier behavior favors innovative
intensity. These results are particularly relevant because the concept
of innovative intensity includes marketing innovation. Considering the
concepts mentioned above under the CBV approach, organizational
memory is a valuable input for marketing innovation.

These arguments are reflected in the following hypothesis:

H1b. The greater the organizational memory, the greater is market-
ing innovation.

2.4. Learning capabilities and non-technical innovation

Organizational learning is closely related to innovation (Calantone,
Cavusgil, & Zhao, 2002). There is an extensive body of literature on
the relationship between learning capabilities and technical innovation
(Aragón-Correa, García-Morales, & Cordón-Pozo, 2007; Calantone et al.,
2002; Chen, Lin, & Chang, 2009; Hurley & Hult, 1998; Nasution,
Mavondo, Matanda, & Ndubisi, 2011; Weerawardena, 2003;
Weerawardena et al., 2006). This previous research has demonstrated
empirically that companies are motivated to engage in learning capabil-
ities to improve technical innovation performance.

However, the impact of a firm's learning capacity on non-technical
innovation has not been studied in detail. Exceptions are the studies
by Weerawardena and Sullivan-Mort (2001), Weerawardena (2003)
and Weerawardena et al. (2006), which show how internal, external
and relational learning capacities favor non-technical innovative in-
tensity in both industrial firms and non-profit organizations. These
ideas lead to the concept that a firm's learning capability favors
both organizational innovation and marketing innovation.

Specifically, we believe that learning capability can favor organiza-
tional innovation through different channels. First, learning can favor
the development of organizational innovation in business practices,
such as the development and retention of workers or the use of qual-
ity management systems. Previous work has shown that learning fa-
vors employee development (Garavan & McCarthy, 2008). In the
same way, organizational learning and quality management practices
are complementary tools (Dervitsiotis, 1998). Second, organizational
learning can also facilitate the introduction of workplace innovation,
such as employee empowerment or the use of work groups. Mavondo
et al. (2005) find that learning orientation is positively associated
with human resource practices that promote the organic character
of an organizational structure. Finally, it is also expected that organi-
zational learning will have a positive influence on the implementa-
tion of new organizational methods for the establishment of relations
with agents external to the organization. Chen, Lee, and Lay (2009),
using a sample of 363 strategic alliances among Taiwanese compa-
nies, demonstrated that organizational learning favors the establish-
ment of external linkages.

Considering the above arguments, we propose the following
hypothesis:

H2a. The greater the learning capabilities, the greater is organiza-
tional innovation.

Learning capabilities can also favor marketing innovation. Orga-
nizational learning supports creativity, inspires new knowledge
and ideas, and increases the ability to understand and apply
them (Aragón-Correa et al., 2007). Firms that view learning as
key to improvement and that are not constrained by current busi-
ness models or practices are more likely to discover novel ways to
better serve customers (Hanvanich et al., 2006; Sinkula, Baker, &
Noordewier, 1997). Therefore, organizational learning can lead to
the development of innovative marketing instruments to differen-
tiate, distribute, promote or price a firm's products.

These arguments lead to the next hypothesis:

H2b. The greater the learning capabilities, the greater is marketing
innovation.

2.5. Non-technical innovation and sustained competitive advantage

Barney (1991: 102) defines SCA as implementation by a firm of a
value-creating strategy that is not simultaneously implemented by
any current or potential competitor and for which such other firms
cannot duplicate the benefits of this strategy. Barney (1991) also
specifies that only resources that are valuable, rare, and difficult to
imitate and substitute will guarantee firms SCA to ensure achieve-
ment of economic rents. It follows from this definition that SCA has
two basic characteristics: (1) the superior marketplace position of a
firm compared to its competitors; and (2) economic materialization
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of SCA in terms of financial performance or achievement of economic
rents.

Following CBV reasoning, we consider that innovation is an imme-
diate source of SCA (Day & Wensley, 1988; Hurley & Hult, 1998).
Within the CBV framework, the dynamic capabilities-based view
(Eisenhardt & Martin, 2000; Teece, Pisano, & Schuen, 1997) holds
that SCA depends on a firm's dynamic capabilities to innovate,
which are understood as its ability to adapt and reconfigure its re-
sources and capabilities.

Organizational innovations are specific to the system that gener-
ates them, which is normally a highly complex social system involv-
ing a wide array of participants and the relationships among them
(Birkinshaw & Mol, 2006). In addition, organizational innovation is
implicit by nature, more so than technical innovations (Birkinshaw
& Mol, 2006). These basic characteristics mean that organizational in-
novation has a unique capacity to create long-term SCA (Hamel,
2009).

Previous studies offer little empirical evidence of the relationship
between organizational innovation and SCA and do not reach a clear
conclusion. Studies that analyze the relationship between organiza-
tional innovation and firm performance find results both favoring
(Mazzanti, Pini, & Tortia, 2006; Mol & Birkinshaw, 2009) and oppos-
ing (Staw & Epstein, 2000; Walker et al., 2010) organizational innova-
tion as a factor leading to superior performance. On the contrary,
papers addressing the concept of SCA and examining the effect of or-
ganizational innovation on SCA, which usually consider organization-
al innovation as part of a wider latent construct that also includes
product and process innovation, find that innovation is positively as-
sociated with SCA (Chen, Lin, & Chang, 2009; Weerawardena, 2003).

Based on the previous ideas, we postulate the following
hypothesis:

H3a. The higher the organizational innovation, the greater is the sus-
tained competitive advantage.

Marketing innovation is a continual process whereby managers
establish a marketing system with stronger competitive capabilities
than those of its competitors (Ren, Xie, & Krabbendam, 2010). There-
fore,marketing innovation can be considered a primary source of afirm's
SCA (Ren et al., 2010; Rust, Ambler, Carpenter, Kumar, & Srivastava,
2004) given its difficulty to imitate (Ren et al., 2010). Previous empirical
evidence demonstrates the positive influence of marketing innovation
on SCA. For example, a case study of Huawi Technologies by Ren et al.
(2010) shows that marketing innovation is a valuable source of SCA.
Similarly,Weerawardena (2003) demonstrate that there is a positive re-
lationship between product, process, administrative and marketing in-
novations and SCA.
Age
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Thus, we postulate a final hypothesis:

H3b. The higher the marketing innovation, the greater is the sus-
tained competitive advantage.

Fig. 1 shows the proposed conceptual model.
This paper follows the perspective of theorists who study the pro-

cess of organizational learning by stressing the importance of organi-
zational memory, which acts as a repository of knowledge as a result
of learning by the company (Hedberg, 1981; Walsh & Ungson, 1991).
Consequently, the proposed theoretical model includes the influence
of learning capabilities on organizational memory.

3. Research methodology

3.1. Sample

The data used in this paper are taken from a study of the competi-
tiveness of industrial companies in Spain. The sample comprises firms
listed on the Sistema de Análisis de Balances Ibéricos (SABI) database.
The population studied includes a range of Spanish industrial compa-
nies, but excludes the energy sector and micro-businesses (companies
with fewer than ten workers). Further conditions for inclusion were
the availability of complete contact details and firmswith only one pro-
duction plant. At the end of 2005, the SABI database included 2145 in-
dustrial companies in 30 industrial sectors (2-digit SIC) that met these
conditions.

To gather the data, we submitted questionnaires to the firms. Be-
fore sending the questionnaire, we carried out a preliminary test of
its design using seven companies. The questionnaire was subsequent-
ly revised to improve the clarity of its content. Fieldwork on the final
questionnaire occurred during April–November 2006 and asked
about data from 2005. The questionnaire was distributed by postal
mail, with follow-up telephone calls to request participation.

Responses were obtained from 175 firms, of which 16 were elimi-
nated from the sample owing to incomplete or incorrectly completed
questionnaires. The final sample comprised 159 companies,with a sam-
ple error of 7.6%, where p=q=0.5. The sample breakdown was 28.9%
small firms (10–250 employees), 42.8% medium-sized firms (250–500
employees), and 28.3% large companies (>500 employees) in 19
industries.

3.2. Statistical techniques

Structural equation modeling was carried out using the partial
least squares (PLS) approach (Chin, 1998a,b) in PLS-Graph 3.0 Build
1126 to test the proposed theoretical model. Considering the sample
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properties and the structural model used, this technique offers certain
advantages over covariance-based structural equation procedures.
Specifically, PLS is particularly suitable for small samples and complex
models; it can be used to estimate models that use both formative
and reflective indicators; and it is a prediction-oriented method that
does not require strong theory (Chin & Newsted, 1999; Falk & Miller,
1992).

3.3. Measurement variables

Organizational memory was measured using a seven-point Likert
scale. It was defined as a latent variable formed by nine reflective
items developed by Camisón et al. (2010) that measure valuable
knowledge stored by a firm about the competitive business environ-
ment, markets and current clients and market factors. We did not
consider one item from the original scale by Camisón et al. (2010)
that refers to future market trends, and instead used the Walsh and
Ungson (1991) definition of organizational memory, which refers
only to prior knowledge accumulated by the firm.

Organizational learning capability wasmeasured using a multi-item
scale developed by Jerez-Gómez et al. (2005). Previous scales for mea-
surement of learning capabilities, such as those proposed by Goh and
Richards (1997) and Hult and Ferrell (1997), served as inspiration.
This molecular second-order factor5 is defined using four dimensions:
managerial commitment to learning, systems perspective, openness
and experimentation, and knowledge transfer.6 The scale was adjusted
for the study characteristics by eliminating four items. Specifically,
items overlapping the organizational innovation scale and related to
the use ofwork groups, decentralized decision-making and instruments
such as databases of best practices, lessons and other knowledge were
excluded. The scale therefore comprises 12 items measured on a
seven-point Likert scale. Studies such as those by Calantone et al.
(2002) and Céspedes Lorente et al. (2005) use similar scales tomeasure
learning capabilities.

Organizational innovation was measured using the OECD (2005)
definition and a multi-item seven-point Likert scale. The scale mea-
sures organizational innovation from an output point of view. The
variable was defined as a molar second-order factor. This implies
that the dimensions are defined as formative. The scale distinguishes
between three dimensions: organizational innovations in business
practices, innovations in workplace organization, and new organiza-
tion methods in a firm's external relations, each of which is measured
using three reflective items. The scale has been validated by Camisón
and Villar-López (2010).

Existing scales for marketing innovation are very limited and are not
suitable for the objectives of our study. To develop a new measurement
tool for marketing innovation, we used the OECD (2005) definition to
construct a multi-item scale to analyze the implementation of newmar-
keting methods involving significant changes in product design or pack-
aging, placement, promotion or pricing. This construct was defined as a
latent first-order variable with a formative character, comprising four
items measured on a seven-point Likert scale. A similar measurement
scale was used by Lin, Chen, and Chiu (2010).

Since SCA itself is unobservable, much of the existing research
uses superior financial performance as an indicator (proxy) of SCA
5 Whereas the molar approach represents an emergent construct formed from first-
order factors, in the molecular approach it is hypothesized that an overall latent con-
struct exists and is indicated and reflected by first-order factors (Chin & Gopal,
1995). The decision depends on whether the first-order factors or dimensions are
viewed as causes or indicators of the second-order factors (Chin, 1998b). If a change
in one of the dimensions necessarily results in similar changes in other dimensions,
then a molecular model is appropriate. Otherwise, a molar model is suitable (Chin &
Gopal, 1995).

6 As noted in Section 2.2, we adapted this dimension to the study objective, without
including the concept of organizational memory.
(Weerawardena, 2003: 413). Nevertheless, this line of research has
attracted criticism from an important streamof strategicmarketing liter-
ature, which argues that financial indicators need to be complemented
with indicators of market advantages (Chen, Lin, & Chang, 2009; Day &
Wensley, 1988; Ren et al., 2010; Weerawardena, 2003). In this paper,
we follow recommendations by Day and Wensley (1988) and Weera-
wardena (2003) to measure SCA in terms of strengthening financial in-
dicators with comprehensive indicators of market advantages.
Therefore, we developed a multi-item scale that operationalizes SCA as
amolecular second-order factor with two dimensions: economic perfor-
mance and satisfaction performance. The twodimensions considered are
defined as reflective and were measured using five and four reflective
items, respectively, on a seven-point Likert scale. Economic performance
includes factors such as profitability, sales growth and market share.
Items included in satisfaction performance are related to stakeholder
satisfaction, labor productivity and strength of the competitive position.
To generate the indicators making up the measurement scale, we re-
ferred towork by Camisón (1999) andWeerawardena (2003). These in-
dicators were measured on a subjective evaluation scale and were
subsequently used in studies by Nahm, Vonderembse, and Koufteros
(2003), among others.

Authors such as Conant, Mokwa, and Varadarajan (1990) have
warned of possible implicit deviation in managerial perceptions of
firm performance. Caution is therefore required when evaluating
the risk of common variance for results when the data for variables
all come from the same source. To test for such bias in our study,
we assessed the convergent validity of the performance measure
using correlation coefficients for self-evaluation of objective mea-
sures exogenous to the firm. This process was applied to two indica-
tors (economic profitability and mean sales profitability) for which
external data were available from the database. Because these exoge-
nous indicators were not available for all the sample firms, the analy-
sis was limited to 105 and 112 companies, respectively. Correlations
between the objective and subjective performance indicators are sta-
tistically significant (pb0.01), confirming the convergent validity of
the measures. Tomitigate the problem of common variance or the effect
of autocorrelation, we followed the procedure suggested by Williams,
Cote, and Buckley (1989) andPodsakoff andOrgan (1986). In thismethod
the dependent variables are placed after the independent variables in the
questionnaire in an attempt to reduce any implicit effect on respondents.
3.4. Control variables

We controlled for three contextual variables that might potentially
confound the results: organization size and age and environmental un-
certainty. Previous studies have shown that organization size, age and
environmental uncertainty influence SCA (Camisón, Lapiedra, Segarra,
& Boronat, 2004). Organizational size was measured as the logarithm
of the number of employees. Firm age was defined as the number of
years since foundation. Finally, to measure environmental uncertainty
we used the dimensions identified by Dess and Beard (1984): dyna-
mism, munificence and complexity. This variable was measured using
a subjective scale developed by Camisón (2004). The scale has 18
items measured on a seven-point Likert scale, where 1 represents very
low level and 7 very high level. The variable was included in the model
as the average of the items that form each dimension.

Table 1 lists the descriptive statistics for all variables, together
with the correlation matrix.
4. Results

Two stages should be used when analyzing a PLSmodel: (1) assess-
ment of the measurement model; and (2) testing of the structural
model.



Table 1
Mean and standard deviation values and correlations among study variables.

Variable Mean SD 1 2 3 4 5 6 7

1 Organizational memory 5.257 0.979 1.000
2 Learning capabilities 4.939 1.071 0.754⁎⁎ 1.000
3 Organizational innovation 4.920 0.871 0.737⁎⁎ 0.852⁎⁎ 1.000
4 Marketing innovation 5.062 1.051 0.603⁎⁎ 0.574⁎⁎ 0.798⁎⁎ 1.000
5 SCA 4.908 0.869 0.553⁎⁎ 0.578⁎⁎ 0.610⁎⁎ 0.508⁎⁎ 1.000
6 Age 36.642 30.370 0.095 0.049 0.111 0.078 0.018⁎ 1.000
7 Size 4.668 1.331 0.315⁎⁎ 0.090 0.119 0.045 00.21⁎⁎ 0.210⁎⁎ 1.000
8 Environmental complexity 4.022 0.531 0.089 0.046 0.028 0.010 −0.049 0.017 0.050

⁎⁎ Statistically significant at 0.01.
⁎ Statistically significant at 0.05.
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4.1. Measurement model

The individual reliability of the items was evaluated using factor
loadings. Carmines and Zeller (1979) recommend factor loadings of
≥0.707. Table 3 shows that factor loadings for all the constructs in
the theoretical model exceed this minimum value. For variables mea-
sured using formative constructs (organizational innovation andmar-
keting innovation), the loadings are misleading because the intraset
correlations for each block were not taken into account in the estima-
tion process. Therefore, interpretation of the reliability should be
based on the weights (Chin, 1998a). The weights provide information
about how each indicator contributes to the construct and a mini-
mum level is not required (Table 2). However, potential multicolli-
nearity among the items is of concern for formative measures
(Diamantopoulus & Winklhofer, 2001). If there is high collinearity
among indicators, unstable estimates can arise and it would be diffi-
cult to separate the different effects of individual indicators on the
construct. We therefore carried out a collinearity test using SPSS
15.0 for Windows. The results showed minimal collinearity with the
variance inflation factor (VIF) for all items, since they are much less
than the common threshold of 5–10 (Kleinbaum, Kupper, & Muller,
1988), as shown in Table 2.

We also evaluated construct reliability by analyzing joint reliability.
Nunnally (1978) recommends a value of 0.8 as a suitable level for this
indicator. Values of this index exceed the minimum for all the con-
structs (Table 2).

To evaluate convergent validity, the average variance extracted
(AVE) is analyzed. Fornell and Larcker (1981) recommend that AVE
should be ≥0.5. Table 2 shows that the AVE exceeds this minimum
for all the constructs.

Finally, to check the discriminant validity we compared the AVE for
all latent constructs with reflective indicators. For discriminant validity
to exist, the square root of the AVEmust be greater than correlations be-
tween the constructs. Table 3 shows that this condition is met in all
cases.

4.2. Structural model

Table 4 summarizes the results for the path models. The t-values in
Table 4 were calculated using a bootstrap resampling procedure with
500 subsamples (Chin, 2001). The R2 values for the endogenous con-
structs largely exceed the minimum of 0.1 recommended by Falk and
Miller (1992: 80). Moreover, R2 for the Performance variable indicates
that the theoretical model proposed explains 47.7% of the variance of
the construct, which is a very satisfactory level of predictability.

The PLS technique does not require traditional goodness-of-fit
measures (Hulland, 1999). However, inevitable comparison between
PLS techniques and other, more traditional methods for modeling sys-
tems of equations, such as EQS or LISREL, has prompted a posteriori
development of an adjustment criterion. The GoF index (Tenenhaus,
Vinzi, Chatelin, & Lauro, 2005) varies between values of 0 and 1 and
a value >0.31 is recommended. In our case the GoF index is 0.596,
which confirms the quality of the model adjustment.

To assess the strength of the relationships between constructs,
their path coefficients (β) and significance levels must be analyzed,
which together enable the hypotheses to be tested. As observed in
Table 4, organizational memory has a significant effect on organiza-
tional innovation (β=0.183, t=2.891) and marketing innovation
(β=0.416, t=3.772), supporting H1a and H1b. Learning capabilities
have a significant effect on organizational innovation (β=0.748,
t=13.743) and marketing innovation (β=0.296, t=2.598), support-
ing H2a and H2b. The effects of organizational innovation (β=0.449,
t=5.662) and marketing innovation (β=0.278, t=3.178) on SCA are
also significant, giving support to H3a and H3b3b, respectively. The
effect of learning capabilities and organizational memory is also sig-
nificant (β=0.759, t=16.914). With regard to the control variables,
size was significant (β=0.137, t=2.003), whereas environmental
uncertainty (β=−0.073, t=1.086) and age (β=0.019, t=0.489)
were not.

5. Discussion

The empirical results support the proposed conceptual model. First,
the results suggest that organizational memory and learning capabili-
ties have positive effects on organizational and marketing innovation.
Hence, this research indicates that knowledge-based capabilities are
crucial for the development of non-technical innovation. Second, the re-
sults demonstrate that the greater the non-technical innovation, the
better is the SCA of a firm. This confirms the main assumption of CBV,
which argues that the competitive superiority of some firms depends
on the possession of certain strategic assets that confer SCA. This is
the case for non-technical innovation: its context specificity and diffi-
cult imitation make it a valuable asset for generating SCA.

Finally, the strong effect of organizational learning on organiza-
tional memory supports theorists who highlight the importance of
organizational memory as a repository of knowledge derived from or-
ganizational learning (Hedberg, 1981; Walsh & Ungson, 1991).

5.1. Implications for theory

Previous research on capabilities, innovation and SCA has focused
mainly on the case of technical innovation. This paper contributes to
knowledge about non-technical innovation and its relationship with ca-
pabilities and SCA in several ways. First, the study confirms that capabil-
ities are important drivers for non-technical innovation. Specifically,
organizational memory and learning capability are two positive determi-
nants for both organizational andmarketing innovation. These results are
relevant because they expand current knowledge on capabilities that
drive non-technical innovation (Weerawardena, 2003; Weerawardena
et al., 2006) and reveal the specific effect of these on each type of non-
technical innovation. The findings also contribute to the literature on or-
ganizational memory and answer a recent call for further empirical



Table 2
Measurement model resultsa.

Factors VIF Weight SL SE t-value b CR AVEc

Organizational memory (reflective) 0.929 0.623
OM1 0.744⁎⁎⁎⁎ 0.076 9.787
OM2 0.724⁎⁎⁎⁎ 0.074 9.672
OM3 0.759⁎⁎⁎⁎ 0.062 12.176
OM5 0.758⁎⁎⁎⁎ 0.040 18.833
OM6 0.852⁎⁎⁎⁎ 0.022 38.440
OM7 0.841⁎⁎⁎⁎ 0.029 29.022
OM8 0.799⁎⁎⁎⁎ 0.035 22.795
OM9 0.825⁎⁎⁎⁎ 0.026 30.914
Learning capabilities (molecular 2nd-order factor) 0.953 0.835
Managerial commitment 0.915⁎⁎⁎⁎ 0.016 58.608
Systems perspective 0.908⁎⁎⁎⁎ 0.016 55.474
Openness and experimentation 0.935⁎⁎⁎⁎ 0.099 94.666
Knowledge transfer 0.897⁎⁎⁎⁎ 0.019 45.448
Organizational innovation (molar 2nd-order factor) n.a. n.a.
Innovation in business practices 2.806 0.504⁎⁎⁎⁎ 0.080 5.876
Innovation in the workplace 2.620 0.390⁎⁎⁎⁎ 0.082 4.754
Innovation in external relations 1.401 0.259⁎⁎⁎⁎ 0.051 4.980
Marketing innovation (formative) n.a. n.a.
MI1 1.408 0.688⁎⁎⁎⁎ 0.130 5.297
MI2 1.581 0.103⁎ 0.145 0.710
MI3 1.706 0.182⁎⁎⁎ 0.122 1.497
MI4 1.180 0.305⁎⁎ 0.119 2.564
SCA (molecular 2nd-order factor) 0.853 0.745
Economic performance 0.806⁎⁎⁎⁎ 0.049 16.599
Satisfaction performance 0.915⁎⁎⁎⁎ 0.015 62.654
Size 1.000 0.000 0.000 1.000 1.000
Age 1.000 0.000 0.000 1.000 1.000
Uncertainty 1.000 0.000 0.000 1.000 1.000

Notes: SL, standardized loading; SE, standard error; CR, composite reliability; VIF, variance inflation factor; n.a., not applicable.
⁎⁎⁎⁎ pb0.001.
⁎⁎⁎ pb0.01.
⁎⁎ pb0.05.
⁎ pb0.1.
a See the Appendix for item descriptions.
b Absolute t-values greater than 1.645 are one-tailed significant at 5%.
c Percentage of item variance explained by the latent variable.
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evidence (Fiedler & Welpe, 2010). Furthermore, consideration of learn-
ing capabilities in the model extends our knowledge of the relationship
between learning capabilities and innovation. Learning capabilities not
only favor technical innovation (Calantone et al., 2002; Chen, Lin, &
Chang, 2009; Mavondo et al., 2005), but are also an important anteced-
ent for non-technical innovation.

Second, the study confirms that non-technical innovation favors
SCA. Specifically, the results contribute to the current debate on orga-
nizational innovation and SCA and support the view that they are
positively related (Hamel, 2009). The paper also emphasizes the im-
portance of innovation in marketing practices for SCA, for which re-
search has been much more limited than for organizational
innovation and SCA. These results show that non-technical innova-
tion plays an important role in achieving SCA and they provide quan-
titative evidence supporting previous theoretical (Rust et al., 2004)
and case (Ren et al., 2010) studies.
Table 3
Comparison of the AVE square root and correlations between reflective constructs.

1 2 3 4 5

1 Organizational memory (0.789)
2 Learning capabilities 0.759 (0.914)
3 SCA 0.595 0.618 (0.863)
4 Age 0.024 −0.074 0.009 (1.000)
5 Size 0.208 0.084 0.179 0.047 (1.000)
6 Uncertainty 0.056 −0.050 −0.065 0.047 0.259

Note: Diagonal elements (values in parentheses) are the AVE square root. Off-diagonal
elements are the correlations among constructs.
Third, non-technical innovation was analyzed by simultaneously
considering the role of certain precedent factors and of its consequences,
with differentiation between non-technical innovation categories. To
date, the literature hasmostly addressed independent analysis of factors
that precede non-technical innovation (e.g., Birkinshaw &Mol, 2006) or
its consequences for company results (Ren et al., 2010; Staw & Epstein,
2000). The model proposed in the present study provides a more com-
plete view of the process of non-technical innovation by simultaneously
considering the effect of certain learning-based capabilities on the devel-
opment of non-technical innovation and the consequences for SCA, in
addition to distinguishing between the types of non-technical innova-
tion identified by the OECD (2005).
5.2. Implications for practice

Managersmust be aware of the importance of non-technical innova-
tion in terms of organizational and marketing innovation. Capabilities
play a key role in the occurrence of non-technical innovation. Specifical-
ly, managers should pay special attention to organizational memory
and learning-based capabilities, given that they are determinants of
both organizational andmarketing innovation. Thus, both static and dy-
namic knowledge capabilities need to be considered when non-techni-
cal innovation is desired. Non-technical innovation is also an important
source of SCA. This study has shown that both organizational and mar-
keting innovations strongly favor the development of SCA. Therefore,
given the empirical evidence presented here, managers should strive
to understand innovation not only from a technical perspective, but
also from a non-technical point of view.



Table 4
Structural equation model results.

Standardized coefficient t-value Conclusion

Hypothesized links
Organizational memory→organizational innovation 0.183⁎⁎⁎ 2.891 H1a supported
Organizational memory→marketing innovation 0.416⁎⁎⁎⁎ 3.772 H1b supported
Learning capabilities→organizational innovation 0.748⁎⁎⁎⁎ 13.743 H2a supported
Learning capabilities→marketing innovation 0.296⁎⁎⁎⁎ 2.598 H2b supported
Organizational innovation→SCA 0.449⁎⁎⁎⁎ 5.662 H3a supported
Marketing innovation→SCA 0.278⁎⁎⁎ 3.178 H3b supported
Non-hypothesized links
Organizational learning→organizational memory 0.759⁎⁎⁎⁎ 16.914
Size→SCA 0.137⁎⁎ 2.003
Age→SCA 0.019 n.s 0.489
Uncertainty→SCA −0.073n.s 1.086
Goodness-of-fit statistics
R2 0.477⁎

GoF 0.596

n.sNon significant.
⁎⁎⁎⁎ pb0.001.
⁎⁎⁎ pb0.01.
⁎⁎ pb0.05.
⁎ pb0.1.

1301C. Camisón, A. Villar-López / Industrial Marketing Management 40 (2011) 1294–1304
5.3. Study limitations

The study has several limitations. First, the conceptualization of
marketing innovation used in this study is somewhat narrow. Although
we follow the OECD (2005) guidelines, the implementation of other in-
novative practices regarding, for example, the brand, reputation or
image of a company is not considered. This is a limitation of our study
given that these may have a major influence on SCA. Second, given the
complexity of the proposed causalmodel and the number of hypotheses,
we have not considered the potential mediating role that non-technical
innovation can play in the relationship between knowledge-based capa-
bilities and SCA. The statistical results reveal that organizationalmemory
and learning have an indirect effect on SCA via non-technical innovation.
Therefore, future empirical studies should analyze this issue in greater
detail to clarify whether the effect of capabilities on SCA is direct or is
mediated by other variables such as non-technical innovation. Third,
the cross-sectional nature of the data prevents full consideration of the
dynamic character of learning capabilities and innovation and does not
allow conclusions about the causality between constructs. Future studies
should use longitudinal data for a more accurate evaluation of causality
in the relationships among knowledge- and learning-based capabilities,
non-technical innovation and SCA and consideration of dynamic compo-
nents. Finally, the scant theoretical treatments of non-technical innova-
tion prompted us to use a statistical technique with an exploratory
instead of a confirmatory nature. This study can be considered as a first
step towards amore complete understanding of the effect of capabilities
on non-technical innovation and subsequently on SCA.
OM1 My firm possesses valuable knowledge about current clients and markets
OM2 My firm knows the best clients by profitability and size, as well as their

consumer profiles
OM3 My firm possesses valuable knowledge about current and potential competitors
OM4 My firm has valuable knowledge available in advance about future trends in

the business⁎

OM5 My firm has valuable financial knowledge available in its accounting and
computer systems

OM6 My firm possesses valuable knowledge about the best processes and
systems for organization of labor

OM7 In my firm, employees accumulate valuable implicit knowledge
OM8 The knowledge available in my firm is diverse
OM9 My firm has experience in technological fields and businesses prioritized by

strategy, which enables it to remain at the technological frontier of the business
6. Conclusion

Building on CBV, this study demonstrates that organizational
memory and learning capabilities are important antecedent factors
in organizational and marketing innovation, both of which positively
affect achievement of SCA.

Additional efforts in strategic and marketing research are required
to gain a better understanding of the phenomenon of non-technical
innovation, which can offer SCA, as technical innovation does. Such
efforts are especially required for marketing innovation. Recent ad-
vances in the study of organizational innovation with regard to its
conceptualization (Armbruster et al., 2008; Birkinshaw & Mol, 2006;
Hamel, 2006) and driving factors (Camisón & Villar-López, 2010;
Mol & Birkinshaw, 2009) need to be achieved for marketing innova-
tion at the same level.

There are many lines of research that could extend knowledge
gained in this study about the relationship among knowledge-based
capabilities, non-technical capabilities and SCA. First, it would be in-
teresting to investigate if there are differences in model results
depending on the type of industry in which a firm operates. For ex-
ample, a multi-group analysis would help to reveal if non-technical
innovation is more prevalent in service firms than in manufacturing
firms. Second, future research should examine the moderating role
of organizational age in the proposed conceptual model. Are younger
firms more innovative in spite of being less developed than older
firms in terms of organizational memory and learning capability?
Third, it would be especially relevant to compare the potential of orga-
nizational memory and learning capability as drivers of both technical
and non-technical innovation and to identify which leads to greater
SCA. Finally, future studies should focus on the role of other important
organizational capabilities that drive non-technical innovation, such as
absorptive capacity and knowledge management capability.

Appendix. Scales and items

Organizational memory

Evaluate yourfirm's organizationalmemory compared to the average
for your competitors on a scale from 1 to 7, where 1 denotesMuchworse
and 7 denotes Much better.
Notes: *Item not included in comparison of the structural model.
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Learning capabilities

Evaluate your firm's learning capabilities compared to the average
for your competitors on a scale from 1 to 7, where 1 denotes Much
worse and 7 denotes Much better.
Item Description

Dimension 1: Managerial commitment (MC)
LC1 The firm's management looks favorably on carrying out changes in any area

to adapt to and/or keep ahead of new environmental situations
LC2 Employee learning capability is considered a key factor in the firm
LC3 Innovative ideas that work are rewarded by the firm

Dimension 2: Systems perspective (SP)
LC4 All employees have generalized knowledge regarding the firm's objectives
LC5 All parts that make up the firm (departments, sections, work teams and

individuals) are well aware of how they contribute to achieving the overall
objectives

LC6 All parts that make up the firm are interconnected and work together in a
coordinated fashion
Dimension 3: Openness and experimentation (OE)

LC7 The firm promotes experimentation and innovation as a way of improving
the work process

LC8 The firm follows up what other firms in the sector are doing and adopts
practices and techniques it believes to be useful and interesting

LC9 Experiences and ideas provided by external sources (advisors, customers,
training firms, etc.) are considered a useful instrument for firm learning

LC10 Part of the firm's culture is that employees can express their opinions andmake
suggestions regarding procedures and methods in place for carrying out tasks
Dimension 4: Knowledge transfer (TR)

LC11 Errors and failures are always discussed and analyzed by the firm at all levels
LC12 Employees have the chance to talk among themselves about new ideas,

programs and activities that might be of use to the firm

Item Description

Dimension 1: Economic performance
OP1 Mean economic profitability (pre-interest and pre-tax profits/total net

assets)
OP2 Mean financial profitability (after-tax profits/own funds)
OP3 Mean sales profitability (pre-interest and pre-tax profits/sales)
OP4 Annual sales growth
OP5 Market share gain
Dimension 2: Satisfaction performance
OP6 Labor productivity
OP7 Customer satisfaction
OP8 Others stakeholders' satisfaction
OP9 Strength of competitive position

Items Description

Dimension 1: Dynamism
E1 Frequency of change in the most relevant areas of the environment
E2 Instability of demand
E3 The degree of radical change in market structure
E4 Frequency of product innovation
E5 Customer pressure shown through radical changes in attitude
E6 Unpredictability of challenges presented by changes in the environment
E7 Degree of radical change in technology
E8 Degree of social, political and cultural changes that influence
Organizational innovation

Indicate the extent to which your company has recently used the
following organizational instruments for the first time on a scale
from 1 to 7, where 1 denotes Never and 7 denotes Very often.
Item Description

Dimension 1: Organizational innovations in business practices
OI1 Use of databases of best practices, lessons and other knowledge
OI2 Implementation of practices for employee development and improving

worker retention
OI3 Use of quality management systems
Dimension 2: Innovations in workplace organization
OI4 Decentralization in decision-making
O15 Use of interfunctional working groups
OI6 Flexible job responsibilities
Dimension 3: New organizational methods for external relations
OI7 Collaboration with customers
OI8 Use of methods for integration with suppliers
OI9 Outsourcing of business activities

environmental turbulence
Dimension 2: Munificence
E9 Resource abundance
E10 Growth of sales in the industry
E11 Implicit risk in the activity
E12 Degree of environmental hostility
Dimension 3: Complexity
E14 Number of competitors in the industry
E15 Diversity of consumers in terms of their purchasing habits
E16 Diversity of suppliers
E17 Extent of the presence of differentiated products within the industry
E18 Technological diversity
Marketing innovation

Indicate the extent to which your company has recently used mar-
keting methods that involve significant changes in the following as-
pects for the first time, using a scale from 1 to 7, where 1 denotes
Never and 7 denotes Very often.
Item Description

IM1 Differentiation of the product by design
IM2 Distribution of the product
IM3 Publicity, promotion and public relations for the product
IM4 Price policies
Sustained competitive advantage

Evaluate your firm's sustained competitive advantage compared
to the average for your competitors on a scale from 1 to 7, where 1 de-
notes Much worse and 7 denotes Much better.
Environmental uncertainty

When responding to the following items, consider uncertainty in
the firm's national environment. Evaluate each item on a scale from
1 to 7, where 1 denotes Very low and 7 denotes Very high.
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