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The literature on management emphasizes the key role that both
innovation (Baker and Sinkula, 2002; Balkin et al., 2000; Darroch and
McNaugton, 2002; Lyon and Ferrier, 2002; Utterback, 1994; Vrakking,
1990; Wolfe, 1994), and organizational learning (Brockmand and
Morgan, 2003; Dodgson, 1993; Fiol and Lyles, 1985; Garvin, 1993;
Gnyawali et al., 1997; Nevis et al., 1995; Stata, 1989) play in
enhancing a firm's competitive advantage.

Some studies suggest that organizational learning and its output,
organizational knowledge, are antecedents of innovation (Baker and
Sinkula, 1999; Cohen and Levinthal, 1990; Coombs and Hull, 1998;
Darroch and McNaugton, 2002; Hage, 1999; Kogut and Zander, 1992;
Leonard-Barton, 1999; Nonaka and Takeuchi, 1995; Nooteboom,
1999; Sørensen and Stuart, 2000; Stata, 1989). The basic assumption
is that learning plays a key role in enabling companies to achieve
speed and flexibility within the innovation process (Brown and
Eisenhard, 1995; Miles and Snow, 1978; Weerd-Nederhof et al.,
2002).

Organizational learning, innovation and performance relate
positively to each other. However, research that studies the
interrelationships between the three concepts simultaneously is still
scarce. Previous studies usually focus on the innovativeness of the
firm, which is to say, on the degree to which the organizational culture
promotes and supports innovation (Keskin, 2006; Lee and Tsai, 2005)
or analyzes only one type of innovation, mainly product innovation
(Salavou and Lioukas, 2003). Thus, previous research provides a
partial explanation only of the phenomenon of innovation.
Similarly, most studies of organizational learning adopt a cultural
perspective formeasuring this concept. Very few studies (Darroch and
McNaugton, 2003; Tippins and Sohi, 2003) analyzes the process of
organizational learning. Since culture values are more difficult to
change than specific actions, focusing on the process may be more
helpful for practitioners. This study attempts to address the weak-
nesses of the preceding literature and analyzes the relationships
between organizational learning, innovation and performance to-
gether in a single model. This study focuses on the organizational
learning process and uses a complete measure of innovation. In
addition, this paper analyzes the likely moderating effect of firm size
and age, industry and environmental turbulence on the relationships
between organizational learning, innovation and performance.

The article starts with a review of the literature on these topics and
a description of the model proposals. Then, the article presents the
design of the study to test the model and the findings of this study. In
the last section, the article discusses the managerial and academic
implications of the study, its limitations and recommendations for
future research.

1. Innovation and performance

Literature conceptualizes innovation in a variety of ways in the
literature, as a process, and outcome of both (Damanpour and
Gopalakrishnan, 1998; Damanpour et al., 1989; Knight, 1967; North
et al., 2001; Rogers, 1995; Thompson, 1965; Wolfe, 1994). However,
most of the definitions of innovation share the idea that innovation
implies the adoption of a new idea or behavior.

Literature also distinguishes different types of innovation. The
classification most extended and accepted is the one Damanpour
(1991) proposes. He distinguishes between technical and adminis-
trative innovations. Whereas technical innovations include a new
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process and new products or services, administrative innovations
refer to new procedures, policies and organizational forms (Dewar
and Dutton, 1986; Evan, 1966; Hage, 1980; Normann, 1971; Tushman
and Nadler, 1986; Utterback and Abernathy, 1975).

Since the purpose of this article is to analyze how organizational
learning influences the whole innovation activity of the firm, the
present study adopts a broad concept of innovation that includes the
adoption of any new product, process and administrative innovation.

Innovation helps the company to deal with the turbulence of
external environment and, therefore, is one of the key drivers of long-
term success in business, particularly in dynamic markets (Baker and
Sinkula, 2002; Balkin et al., 2000; Darroch and McNaugton, 2002;
Lyon and Ferrier, 2002; Scherer, 1992; Utterback, 1994; Vrakking,
1990; Wolfe, 1994). To survive in Schumpeterian environments
organizations must be able to cope with increasing complexity and
high-speed change (Brown and Eisenhard, 1995). In these contexts,
companies with the capacity to innovate will be able to respond to
challenges faster and to exploit new products and market opportu-
nities better than non-innovative companies (Brown and Eisenhard,
1995; Miles and Snow, 1978).

Most of the broad empirical studies on the relation between
innovation and performance provide evidence that this relation is
positive (Bierly and Chakrabarti, 1996; Brown and Eisenhard, 1995;
Caves and Ghemawat, 1992; e.g. Damanpour, 1991; e.g. Damanpour
and Evan, 1984; Damanpour et al., 1989; Hansen et al., 1999; Roberts,
1999; Schulz and Jobe, 2001; Thornhill, 2006; Weerawardenaa et al.,
2006; Wheelwright and Clark, 1992). However, as Simpson et al.
(2006) point out, innovation is an expensive and risky activity, with
positive outcomes on firm performances but also with negative
outcomes, such as increased exposure to market risk, increased costs,
employee dissatisfaction or unwarranted changes. In addition, some
studies arrive at conflicting conclusions. For instance, Wright et al.
(2005), using a sample of small businesses, find that product
innovation does not affect performance in benign environments, but
has a positive effect on performance in hostile environments.

Focusing on a sample of US business service firms, Mansury and
Love (2008) also find that the presence and extent of service
innovation have a positive effect on the growth of a firm but no
effect on productivity. Finally, Damanpour et al. (2009) find that
adopting a specific type of innovation every year (service, technolog-
ical process, and administrative) in public service organizations in the
UK is detrimental, consistency in adopting the same pattern of types
of innovation over the years has no effect, and divergence from the
industry norm in adopting types of innovation positively affects
performance. These results show that the relationship between
innovation and performance is complex and requires more research.

Despite the likely detrimental effects resulting to an innovation
orientation and some conflicting evidence, theory and most of the
empirical studies suggest a positive relationship between innovative
activity and firm performance.

H1. Organizational innovation relates positively to firm performance.

2. Organizational learning and performance

The literature on organizational learning has grown exponentially
in recent years (Bontis et al., 2002; Dodgson, 1993; Fiol and Lyles,
1985; Huber, 1991; Nonaka and Takeuchi, 1995; Senge, 1990; Slater
and Narver, 1995).

Organizational learning is the process by which the firm develops
new knowledge and insights from the common experiences of people
in the organization, and has the potential to influence behaviors and
improve the firm's capabilities (Fiol and Lyles, 1985; Huber, 1991;
Senge, 1990; Slater and Narver, 1995). Following Huber (1991), this
process comprises four subprocesses (Baker and Sinkula, 1999;
Sinkula, 1994; Slater and Narver, 1995; Weerd-Nederhof et al.,
2002). The first is knowledge acquisition, which is the process the
company uses for obtaining new information and knowledge. The
second is knowledge distribution, the process by which employees
share information within the firm. The third is knowledge interpre-
tation, which happens when individuals give meaning and transform
information into new common knowledge. Finally, organizational
memory, is the process of storing the information and knowledge for
future use.

Organizational learning is a basis for gaining a sustainable
competitive advantage and a key variable in the enhancement of
organizational performance (Brockmand and Morgan, 2003; Dodgson,
1993; Fiol and Lyles, 1985; Garvin, 1993; Gnyawali et al., 1997; Nevis
et al., 1995; Stata, 1989). Firms that are able to learn stand a better
chance of sensing events and trends in the marketplace (Day, 1994;
Sinkula, 1994; Tippins and Sohi, 2003). As a consequence, learning
organizations are usually more flexible and faster to respond to new
challenges than competitors (Day, 1994; Slater and Narver, 1995),
which enables firms to maintain long-term competitive advantages
(Dickson, 1996).

Some studies provide evidence of a positive relationship between
organizational learning and firm performance. For instance, Baker and
Sinkula (1999)find that learning orientation has a direct effect on
organizational performance. Other studies, which also use a culture
measure of learning, have found similar results (Keskin, 2006;
Ussahawanitchakit, 2008). Bontis et al. (2002) also provide evidence
of a positive relationship between organizational learning and
performance, but they focus on the stocks of learning at three levels:
individual, group and organization.

Only a few studies focus on the organizational learning process.
Tippins and Sohi (2003) show that the five stages they distinguish
within the organizational learning process (information acquisition,
information dissemination, shared interpretation, declarativememory
and procedural memory) have a positive effect on firm performance.
Darroch and McNaugton (2003) provide evidence that the whole
process of organizational learning produces better performance.
Finally, Zheng et al. (2010) found that knowledge management plays
a mediating role in the relationship between organizational culture,
structure, strategy, and organizational effectiveness.

In sum, empirical findings are consistent with theory and provide
evidence that supports the positive relationship between organiza-
tional learning and performance. However, these conclusions are not
conclusive, since their samples and measures for both organizational
learning and performance are very different. Therefore, more research
would be of interest. The second hypothesis takes into account the
theoretical arguments and the findings of empirical research.

H2. Organizational learning relates positively to performance.

3. Organizational learning and innovation

The literature does not only suggest a positive effect of organiza-
tional learningonperformance but also argues that innovationmediates
this relation. In particular, some articles suggest that organizational
learning allows the company to develop capabilities that enhance
innovation and that innovation is what positively affects performance
(Baker and Sinkula, 1999, 2002;Han et al., 1998;Hurley andHult, 1998).

Literature proposes several models for explaining the relationship
between organizational learning and innovation (Cohen and
Levinthal, 1990; Coombs and Hull, 1998; Hage, 1999; Hall and
Andriani, 2003; Kogut and Zander, 1992; Leonard-Barton, 1999;
Nonaka, 1991; Nonaka and Takeuchi, 1995; Nooteboom, 1999;
Sørensen and Stuart, 2000; Stata, 1989). According to the literature,
innovation requires that individuals acquire existing knowledge and
that they share this knowledge within the organization.

The acquisition of knowledge depends upon the organization's
knowledge base (Salavou and Lioukas, 2003) as well as on the
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acquisition of external information and knowledge (Chang and Cho,
2008). The acquisition of knowledge from outside the company
depends on the capacity of the firm to absorb new ideas, that is, the
firm's ability to understand, assimilate and apply the new external
knowledge to commercial ends (Cohen and Levinthal, 1990).
Organizational learning enhances the assimilative capacity of the firm.

Innovation also needs the transformation and exploitation of
existing knowledge. That requires that employees share information
and knowledge. As Nonaka (1994) suggests, innovation occurs when
employees share their knowledge with the organization and when
this shared knowledge generates new and common insights. In short,
organizational learning allows the development, acquisition, trans-
formation and exploitation of new knowledge that enhances
organizational innovation.

Although literature conceptually supports the link between
organizational learning and innovation, research to date does not
provide enough empirical evidence (Darroch and McNaugton, 2002).
In addition, conclusions of previous studies are difficult to generalize
because of the differences among their main purpose, samples,
methodologies and the measures they use.

Some qualitative studies show that organizational learning
enhances innovation. For instance, Forrester (2000) finds a positive
relationship between organizational learning and innovation when
she compares how two different auto manufacturers used teams to
provide innovations for cost reduction purposes. Yeung et al. (2007)
also find that organizational learning affects innovation in the three
manufacturing companies they study.

Some quantitative studies analyze the relationship between
organizational learning and innovation too. Again, most of them
adopt a cultural approach for measuring organizational learning (Hult
et al., 2004; Hurley and Hult, 1998; Keskin, 2006; Lee and Tsai, 2005;
Mavondo et al., 2005; Salavou and Lioukas, 2003; Ussahawanitchakit,
2008). Similarly, previous studies usually focus on innovation
orientation, that is to say, the extent to which the firm's culture
promotes and supports innovation (Hult et al., 2004; Hurley and Hult,
1998; Keskin, 2006; Lee and Tsai, 2005; Ussahawanitchakit, 2008).

Finally, some studies focus on one phase of the organizational
learning process or on one type of innovation, mainly product or
process innovation. For instance, Yli-Renko et al. (2001) find a positive
relationship between knowledge acquisition and product innovation.
Weerawardena et al. (2006) show that three types of learning
influence innovation intensity. Lastly, Chang, and Cho (2008) find that
memory sharing, the use of external information and the utilization of
formal procedures for retaining knowledge enhance innovation.

Although the above-mentioned studies focus on different aspects
of the relationship between organizational learning and innovation,
most find a positive relationship between them.

H3. Organizational learning relates positively to organizational innova-
tion.

4. Moderators in the relationships between organizational
learning, innovation and performance

In order to study the relationships between organizational learning,
innovation and performance in greater depth, this article analyzes now
the likelymoderating effect on these relationships of some internal and
external variables: firm age, firm size, industry and environmental
turbulence. The literature frequently cites these variables as antecedents
of innovation and performance and some studies suggest that they can
moderate the relationships proposed in the present study.

According to the literature, firm size has a positive effect on
performance and also on innovation because the biggest firms usually
have more resources to invest in innovation (Damanpour, 1992;
Kimberly and Evanisko, 1981). In addition, size is commonly used as
control variables in the studies of both innovation (Damanpour and
Evan, 1984; Damanpour and Schneider, 2006; Kimberly and Evanisko,
1981; Laforet, 2008) and performance (Damanpour and Evan, 1984;
Kimberly and Evanisko, 1981).

Firm age has an effect on organizational learning and performance
(Aiken and Hage, 1971; Hitt et al., 1997; Pierce and Delbecq, 1977;
Sørensen and Stuart, 2000). Sørensen and Stuart (2000) find that the
experience and organizational competencies that age provides to
firms help them to develop their operations more efficiently,
including those related to innovation. The immature organizational
routines of young companies may be an obstacle for innovation
development. Therefore, size and age may improve the effect of
innovation on performance and the effect of organizational learning
on both innovation and performance.

Regarding industry, the effect of internal factors on innovation and
performance varies across sectors (Damanpour, 1996; Vega-Jurado
et al., 2008). Recently, some studies have included industry as a
moderator of the relationship the present study proposes. In this line,
the findings of Prajogo (2006) indicate a stronger correlation between
innovation, mainly process innovation, and business performance for
manufacturing firms than for service firms.

Finally, the perspective in the literature with regards to environ-
mental turbulence is that turbulent environments put pressure on
firms and make them bring new products to the market faster
(Calantone et al., 2003; Olavarrieta and Friedmann, 2008). Therefore,
in hostile environments, innovation is an obligation the environment
imposes and that improves performance (Miller and Friesen, 1983). Li
and Atuahene-Gima (2001) analyze the moderating effect of
environmental turbulence in the relationships between innovation
(product innovation) and performance of new technology ventures in
China. They find that the innovation-performance link is contingent
on environmental turbulence. Wright et al. (2005) also find that
product innovation has a positive effect on performance in hostile
environments. These studies show that environmental turbulence
matters in the relationship between innovation and performance,
although they only focus on product innovation.

However, high market turbulence may increase the uncertainty
and the risk of innovation investment and, as a consequence, reduce
the innovation activity of firms (March, 1991).The literature on
organizational learning can shed light on this issue. Organizational
learning allows firms to understand and interpret the environment,
helping them to adapt to its changes better. Consequently, companies
facing uncertainty and changing environments should promote
organizational learning capacity in order to adapt to these changes
(Lei et al., 1999; McGill and Slocum, 1993). Similarly, Wu and Shanley
(2009) affirm that in dynamic environments, companies explore new
ideas and develop new knowledge, especially in order to keep upwith
new technological developments. Thus, environmental turbulence
may increase the effect of organizational learning on performance. In
addition, in environments that are more turbulent innovation must
rely on learning in order to be successful.

In summary, firm size and age, industry and environmental
turbulence moderate the relationship between organizational learn-
ing and both innovation and performance, and the relationship
between innovation and performance.

H4. Size, age, industry and environmental turbulence moderate the re-
lationships between organizational learning, innovation and perfor-
mance.

5. Method

5.1. Data collection and sample

Data for this study come from a more extensive research project
supported by FEDER funds. The sample includes 1600 firms located in
a southeast region of Spain that have more than 15 employees. 55% of
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them belong to the manufacturing sector and 45% to the service
sector.

The present study employs a personal interview, using a
structured questionnaire, to collect data. The number of valid
questionnaires the authors obtained was 451, yielding a response
rate of 25.2%. This study compared respondent and non-respondent
companies in terms of general characteristics and model variables.
These comparisons did not reveal any significant differences,
suggesting no response bias.

5.2. Measures

The three key constructs of this study are organizational learning,
innovation and performance. Table 1 provides an overview of the
means and standard deviations of the constructs, and the correlations
between the variables.

5.2.1. Organizational learning
This study focuses on the Huber'smodel of organizational learning.

After reviewing the theoretical literature (Lei et al., 1999; Slater and
Narver, 1993) and empirical research (Baker and Sinkula, 1999;
Hurley and Hult, 1998; Jerez-Gomez et al., 2005; Tippins and Sohi,
2003), the present study adopts the organizational learning scale of
Perez Lopez et al. (2004). Table 2 shows the items of this scale, which
cover the four subprocesses of the organizational learning model:
knowledge acquisition (scale composite reliability ρcSCR=0.75, aver-
age variance extracted ρc

AVE=0.50), information distribution
(ρcSCR=0.78, ρcAVE=0.54), information interpretation (ρcSCR=0.77,
ρcAVE=0.54) and organizational memory (ρcSCR=0.88, ρcAVE=0.64).

This study measures organizational learning as a single construct,
made up of the four behavioral dimensions of this process. A second-
order factor analysis demonstrates that the four dimensions reflect a
higher-order construct (Table 3).

This study uses LISREL 8.50 to estimate the measurement model.
The results suggest a good fit of the second-order specification for the
measure of organizational learning (χ2=117.19, df=61; goodness-
of-fit index [GFI]=0.96; root mean square error of approximation
[RMSEA]=0.044; comparative fit index [CFI]=0.98; Tucker–Lewis
index [TLI]=0.97; incremental fit index [IFI]=0.98). The GFI, CFI, TLI
and IFI statistics exceed the recommended threshold level of 0.90
(Hoyle and Panter, 1995). The RMSEA is nearly 0.050 and the root
mean square residual [RMR] and standardized RMR are 0.029 and
0.035, respectively, which indicates an acceptable fit.

5.2.2. Innovation
Previous research measures innovation in a variety of ways, as an

output (e.g. new products or processes), inputs (e.g. R&D expendi-
ture) or timing (e.g., pioneers, quick seconds, or late followers). In line
with Manu (1992), this study uses six items for each type of
innovation — product, process and administrative — covering the
number of innovations, the proactive or reactive character of those
Table 1
Construct correlation matrix.

Construct Mean Standard
deviation

Correlation matrix

1 2

1. Knowledge acquisition 3.2 0.90 1
2. Knowledge distribution 2.9 0.90 0.69 1
3. Knowledge interpretation 3.4 0.78 0.57 0.78
4. Organizational memory 3.8 0.95 0.40 0.42
5. Product innovation 3.4 0.80 0.59 0.43
6. Process innovation 3.5 0.71 0.46 0.32
7. Administrative innovation 3.5 0.83 0.54 0.34
8. Open/internal results 3.9 0.56 0.37 0.41
9. Rational results 3.7 0.74 0.34 0.38
10. Human results 3.5 0.88 0.31 0.26
innovations, and the resources the firm invests on innovation. The
confirmatory factor analysis (Table 2) suggests the use of three items
to measure product innovation (ρcSCR=0.81, ρcAVE=0.59), three to
measure process innovation (ρcSCR=0.85, ρcAVE=0.66) and finally
another three for administrative innovation (ρc

SCR=0.92,
ρcAVE=0.79). A second-order factor analysis demonstrates that a
higher-order construct can model those three dimensions (Table 4).
The results suggest a reasonable fit of second-order specification for
this measure of innovation (χ2=54.50, df=24; GFI=0.98;
RMSEA=0.051; CFI=0.99; TLI=0.98; IFI=0.99). GFI, CFI, TLI and
IFI all exceed the recommended threshold level of 0.90 (Hoyle and
Panter, 1995). The RMSEA is nearly 0.050 and the root mean square
residual [RMR] and the standardized RMR are 0.029 and 0.035,
respectively.

5.2.3. Performance
Previous literature defends the use of a range of performance

measures, not just a single one, and not just financial indicators (Quinn
and Rohrbaugh, 1983; Venkatraman and Ramanujam, 1986). In line
with literature, the questionnaire used in this study asked the firms
about the evolution of the their performance during the previous three
years using items proposed by Quinn and Rohrbaugh (1983). They
suggest that the concept of organizational performance includes
different dimensions, which correspond to four basic models of
organizational effectiveness: the human relations model, the internal
process model, the open system model and the rational goal model.
Exploratory analysis and confirmatory factor analysis (Table 2) identify
only three models: the open/internal system (ρcSCR=0.76, ρcAVE=0.52),
the rational goal model (ρcSCR=0.83, ρcAVE=0.63) and human relations
model (ρcSCR=0.82, ρcAVE=0.69).

Additional analysis show that these three the second-order
construct can model the three performance dimensions (see
Table 5). The results suggest a good fit of the second-order
specification (χ2=28.83, df=17; GFI=0.99; RMSEA=0.033;
CFI=0.99; TLI=0.99; IFI=0.99). GFI, CFI, TLI and IFI all exceed the
recommended threshold level of 0.90 (Hoyle and Panter, 1995). The
RMSEA is below 0.050 and the root mean square residual [RMR] and
the standardized RMR are 0.016 and 0.027 respectively, which are
acceptable levels.

To assess the unidimensionality of each new construct, this study
conducts a confirmatory factor analysis of the ten constructs,
employing 30 items (Anderson and Gerbing, 1988). Themeasurement
model provides a reasonable fit to the data (χ2=659.05, df=360;
GFI=0.91; RMSEA=0.042; CFI=0.96; TLI=0.95; IFI=0.96). The
traditionally reported fit indexes are within the acceptable range.

This study calculates reliability of the measures using Bagozzi and
Yi's (1998) composite reliability index and Fornell and Larcker's
(1981) average variance extracted index. For all the measures both
indices are higher than the evaluation criteria, namely 0.6 for the
composite reliability index and 0.5 for the average variance extracted
index (Bagozzi and Yi, 1998). All items load on their hypothesized
3 4 5 6 7 8 9 10

1
0.41 1
0.43 0.33 1
0.32 0.25 0.65 1
0.40 0.36 0.43 0.53 1
0.48 0.32 0.40 0.46 0.43 1
0.38 0.22 0.38 0.44 0.36 0.54 1
0.24 0.13 0.29 0.33 0.21 0.34 0.46 1



Table 2
Construct measurement summary: confirmatory factor analysis and scale reliability.

Item description Standardized loading T-value Reliability (SCRa, AVEb)

Knowledge acquisition SCR=0.75
1. The employees attend fairs and exhibitions regularly 0.69 12.69 AVE=0.50 K
2. There is a consolidated and resourceful R&D policy 0.86 15.69
3. New ideas and approaches on work performance are
experimented continuously

0.82 18.73

(Scale: 1=totally disagree; 5=totally agree)

Knowledge distribution SCR=0.78
1. The company has formal mechanisms to guarantee the sharing of the
best practices among the different fields of the activity

0.74 16.24

2. There are individuals within the organization who take part in several
teams or divisions and who also act as links between them

0.81 17.33

3. There are individuals responsible for collecting, assembling and
distributing internally employees' suggestions

0.83 16.58 AVE=0.54

(Scale: 1=totally disagree; 5=totally agree)

Knowledge interpretation SCR=0.77
1. All the members of the organization share the same aim to which they
feel committed

0.74 19.20 AVE=0.54

2. Employees share knowledge and experiences by talking to each other 0.68 17.17
3. Teamwork is a very common practice in company 0.64 13.37
(Scale: 1=totally disagree; 5=totally agree)

Organizational memory SCR=0.88
1. The company has directories or e-mails filed according to the field they
belong to, so as to find an expert on a concrete issue at any time

0.76 14.59 AVE=0.64

2. The company has up-to-date databases of its clients 0.77 20.74
3. There is access to organization's databases and documents through some
kind of network (Lotus Notes, intranet, etc.)

0.95 19.61

4. Databases are always kept up-to-date 0.95 24.43
(Scale: 1=totally disagree; 5=totally agree)

Product innovation SCR=0.81
1. Number of new products/services introduced 0.67 18.22 AVE=0.60
2. Pioneer disposition to introduce new products/services 0.80 20.64
3. Efforts to develop new products/services in terms of hours/person, teams
and training involved

0.65 15.14

(Scale: 1=below competitors; 5=above competitors; in past 3 years)

Process innovation SCR=0.85
1. Number of changes in process introduced 0.65 19.74 AVE=0.66
2. Pioneer disposition to introduce new process 0.73 22.98
3. Clever response to new processes introduced by others companies in the
same sector

0.57 16.72

(Scale: 1=below competitors; 5=above competitors; in past 3 years)

Administrative innovation SCR=0.91
1. Novelty of administrative systems 0.78 22.76 AVE=0.76
2. Search for new administrative systems by managers 0.78 22.61
3. Pioneer disposition to introduce new administrative systems 0.75 22.61
(Scale: 1=below competitors; 5=above competitors; in past 3 years)

Open-internal model results SCR=0.76
1. Quality product 0.37 11.85 AVE=0.52
2. Internal process coordination 0.52 17.78
3. Company and products' image 0.55 17.43
(Scale: in past 3 years: 1=decrease; 5=increase)

Rational model results SCR=0.83
1. Market share 0.57 16.08 AVE=0.63
2. Profitability 0.72 19.65
3. Productivity 0.71 20.56
(Scale: in past 3 years: 1=decrease; 5=increase)

Human relations model results SCR=0.82
1. Turnover 0.88 16.73 AVE=0.69
2. Absenteeism 0.71 14.97
(Scale: in past 3 years: 1=decrease; 5=increase)

Fit statistics for measurement model of 30 indicators for ten constructs: χ2
(360)=659.05; GFI=0.91; RMSEA=0.042; CFI=0.96; TLI (NNFI)=0.95.

a Scale composite reliability (ρc=(∑λi)2var(ξ)/[(∑λi)2var(ξ)+∑θii]; (Bagozzi and Yi, 1998)).
b Average variance extracted (ρc=(∑λi

2var(ξ))/[∑λi
2var(ξ)+∑θii]; (Fornell and Larcker, 1981)).
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Table 5
Second-order confirmatory factor analysis of performance.

First-order construct First-order Second-order

Indicator Loading t-value Loading t-value

Open/internal model OR1 0.56 –a 0.23 7.62
OR2 0.81 10.63
OR3 0.77 10.62

Rational model RR1 0.70 –a 0.49 9.80
RR2 0.83 15.05
RR3 0.85 15.18

Human relations model HR1 0.84 –a 0.46 8.04
HR2 0.82 10.05

Fit statistics for measurement model of 8 indicators for three constructs: χ2
(17)=28.83;

GFI=0.99; RMSEA=0.033; CFI=0.99; TLI (NNFI)=0.99.
a Fixed parameter.

Table 3
Second-order confirmatory factor analysis of organizational knowledge.

First-order construct First-order Second-order

Indicator Loading t-value Loading t-value

Knowledge acquisition KA1 0.58 –a 0.49 9.69
KA2 0.70 10.56
KA3 0.83 11.12

Knowledge distribution ID1 0.72 –a 0.69 14.02
ID2 0.76 13.92
ID3 0.73 13.53

Knowledge interpretation II1 0.81 –a 0.61 14.28
II2 0.76 15.01
II3 0.62 12.47

Organizational memory OM1 0.64 –a 0.36 8.11
OM2 0.83 14.49
OM3 0.80 14.08
OM4 0.92 15.33

Fit statistics for measurement model of 13 indicators for four constructs: χ2
(61)=117.19;

GFI=0.96; RMSEA=0.044; CFI=0.98; TLI (NNFI)=0.97.
a Fixed parameter.
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factors (see Table 2) and the estimates are positive and significant (the
lowest t-value is 11.85), which provides evidence of convergent validity
(Bagozzi and Yi, 1998). Finally, the confidence interval (±2 S.E.) around
the estimated correlation between any two latent indicators never
includes 1.0. These results support discriminant validity (Anderson and
Gerbing, 1988).

5.2.4. Moderating variables
The present study measures firm size as the number of employees

of the firm and calculates age as the number of years passed from the
foundation of the firm. For measuring industry, the study uses a
dummy variable (0=service, 1=manufacturing). Finally, environ-
mental uncertainty's measure includes three items regarding the
unpredictability, complexity and hostility of changes in the environ-
ment (Mintzberg, 1979).

6. Analysis and results

The study uses structural equation modeling (SEM) to test the
hypotheses. Figure 1 shows the proposed structural model. The
analysis includes conventional maximum likelihood estimation
techniques to test the model (Jöreskog and Sörbom, 1996). The fit
of the model is satisfactory (χ2=780.80, df=392; GFI=0.90;
RMSEA=0.046; CFI=0.94; TLI=0.94; IFI=0.94), suggesting that
the nomological network of relationships fits the data — another
indicator of support for the validity of the measurement scales
(Churchill, 1979).

To provide greater confidence in the model configuration, Table 6
shows the findings of testing the theoretical model (MT) against an
Table 4
Second-order confirmatory factor analysis of innovation.

First-order construct First-order Second-order

Indicator Loading t-value Loading t-value

Product innovation PI1 0.78 –a 0.49 11.23
PI2 0.87 16.54
PI3 0.65 13.34

Process innovation CI1 0.81 –a 0.59 13.26
CI2 0.90 19.67
CI3 0.71 15.86

Administrative innovation AI1 0.88 –a 0.46 10.51
AI2 0.86 23.62
AI3 0.87 23.93

Fit statistics for measurementmodel of 9 indicators for three constructs:χ2
(24)=54.50;

GFI=0.98; RMSEA=0.051; CFI=0.99; TLI (NNFI)=0.98.
a Fixed parameter.
alternative model (MA) that treats innovation as an intermediate
variable between organizational learning and performance, and omits
the direct relationship between organizational learning and perfor-
mance. Anderson and Gerbing (1988) recommend this procedure.
They suggest the use of the chi-square difference test (CDT) to test the
following null hypothesis,: MT−MA=0. Compared with a less
parsimonious MA, a non-significant CDT would lead to acceptance of
the more parsimoniousMT. Table 6 reports a significant change in chi-
square between the proposed model and MA. The CDT has a
probability of pb0.01, which allows us to conclude that the alternative
model's fit is significantly worse.

In terms of the hypotheses (Table 7), the findings for H1

(Innovation→performance; β95=0.57, pb0.01) suggest that inno-
vation has a positive and significant effect on performance, supporting
the widespread idea that innovation is a key driver of company
success.

The findings also provide support for H2 (Organizational lear-
ning→performance; γ91=0.26, pb0.01) and H3 (Organizational
learning→ innovation; γ51=0.66, pb0.01), showing that the organi-
zational learning has a positive effect on both performance and
innovation. In addition, organizational learning effect on innovation is
higher than its effect on performance. Taking into account the fact that
innovation also improves performance, these results seem to reflect
that innovation partially mediates the relationship between organi-
zational learning and performance.

Finally, H4 states that firm size, age, industry and environmental
turbulence moderate the relationships between organizational learn-
ing, innovation and performance. To test these moderating effects this
research uses the two-group comparison of structural equation
modeling. This study splits the sample into two groups along the
median of the levels of each variable (with the exception of industry,
since this variable is dichotomous). One group contains firms with the
higher levels of each moderator and the other group contains firms
with lower levels. Then, the analysis includes a two-group comparison
to examine the existence or not of differences in structural parameters
between high and low values of these variables.

The first step constrains the parameter from hypothesized
relationships (β95, γ91 or γ51) to be equal. In the second step, they
do not constrain the parameter. If the difference between the two
tests is significant (chi-square difference), that means that the
variable used for splitting the sample moderates the relationship
studied. The analysis repeats this method to study the possible
moderating effect of the four variables in the three relationships
included in this study model (see Table 8).

Table 8 shows that, although the relationships between organiza-
tional learning, innovation and performance are significant and
positive for all the groups, the four variables studied influence how
intense these relationships are. Thus, they moderate the relationships
between the three main constructs of the model, confirming H4.
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Table 7
Construct structural model.

Linkages in model Hypotheses Standardized parameter
estimates
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According to the findings, the relationship between innovation
and performance is positive for all the groups but this relationship is
stronger when firms are bigger, older and belong to manufacturing
industry, which is consistent with previous research. However, the
relationship is less strong when the firm operates in turbulent
environments.

In contrast with this, the findings concerning the relationship
between organizational learning and performance indicate that this
relation is always positive but stronger for smaller and younger firms,
services and in high turbulent environments. These results are only
partially consistent with the previous literature.

Finally, the findings confirm that size, age, industry and environ-
ment moderate the relationship between organizational learning and
innovation but their moderating effects are not always as expected. In
particular, they show that the positive relationship between organi-
zational learning and innovation is more intense in the group of firms
that are smaller, older, operating in environments that are more
turbulent and in the service sector.
Number Sign Parameter Estimate t-value

Hypothesis
Innovation→performance H1 + β95 0.57 5.13⁎⁎⁎

Organizational
learning→ innovation

H2 + γ51 0.66 8.78⁎⁎⁎

Organizational
learning→performance

H3 + γ91 0.26 2.94⁎⁎⁎

Second-order construct
Organizational
learning→acquisition

γ11 0.78 10.27⁎⁎⁎

Organizational
learning→distribution

γ21 0.88 13.92⁎⁎⁎

Organizational
learning→ interpretation

γ31 0.82 14.73⁎⁎⁎

Organizational learning→or.
memory

γ41 0.51 8.56⁎⁎⁎

Innovation→product β65 0.77 11.46⁎⁎⁎
7. Discussion

Despite the literature suggesting a positive relationship between
organizational learning, innovation and performance, to date little
research analyzes those relationships empirically, together in a single
model. The first contribution of the present study to the literature is to
examine such relationships

The findings of this study provide additional evidence to previous
literature that innovation has a positive effect on performance (Bierly
and Chakrabarti, 1996; Brown and Eisenhard, 1995; Caves and
Ghemawat, 1992; Damanpour and Evan, 1984; Damanpour et al.,
1989; Hansen et al., 1999; Roberts, 1999; Schulz and Jobe, 2001;
Thornhill, 2006; Weerawardenaa et al., 2006; Wheelwright and Clark,
Table 6
Sequential chi-square tests.

Model Chi-square Degrees of
freedom

Chi-square
difference

Degrees of
freedom
difference

Probability

Proposed model
(MT)

780.80 392 −7.37 1 0.0066a

Alternative model
(MA)

788.17 393

a Compared to proposed model (MT), alternative model (MA) presents a significantly
worse fit. So MT is preferred as a better alternative.
1992). Also, the findings show a positive relationship between
organizational learning and performance (Baker and Sinkula, 1999;
Bontis et al., 2002;Darroch andMcNaugton, 2003; Keskin, 2006; Tippins
and Sohi, 2003; Ussahawanitchakit, 2008), and between organizational
learning and innovation (Forrester, 2000; Hult et al., 2004; Hurley and
Hult, 1998; Keskin, 2006; Lee and Tsai, 2005; Mavondo et al., 2005;
Salavou and Lioukas, 2003; Ussahawanitchakit, 2008).

The findings show that the effect of organizational learning on
innovation is stronger than its effect on performance. This result may
imply that organizational learning influences organizational perfor-
mance mainly by facilitating innovation. These findings are consistent
innovation
Innovation→process
innovation

β75 0.80 11.95⁎⁎⁎

Innovation→administrative
innovation

β85 0.65 10.94⁎⁎⁎

Performance→open/internal
results

β109 0.74 7.72⁎⁎⁎

Performance→rational
results

β119 0.74 8.52⁎⁎⁎

Performance→human
relations results

β129 0.53 7.62⁎⁎⁎

Fit statistics for the measurement model of 30 indicators for thirteen constructs:
χ2

(392)=780.80; GFI=0.90; RMSEA=0.046; CFI=0.94; TLI (NNFI)=0.94.
⁎⁎⁎ Pb0.01.



Ta
bl
e
8

M
od

er
at
in
g
ef
fe
ct
s
of

si
ze

,a
ge

,s
ec
to
r
an

d
en

vi
ro
nm

en
ta
lt
ur
bu

le
nc

e.

O
ve

ra
ll

m
od

el
Si
ze

A
ge

Se
ct
or

En
vi
ro
nm

en
ta
l
tu
rb
ul
en

ce

Lo
w

H
ig
h

χ
2
di
ff
er
en

ce
Lo

w
H
ig
h

χ
2
di
ff
er
en

ce
Se

rv
ic
es

In
du

st
ry

χ
2
di
ff
er
en

ce
Lo

w
H
ig
h

χ
2
di
ff
er
en

ce

In
no

va
ti
on

→
pe

rf
or
m
an

ce
0.
57

⁎
⁎
⁎

0.
42

⁎
⁎
⁎

0.
70

⁎
⁎
⁎

χ
2
(1
)=

17
.2
5⁎

⁎
⁎

0.
46

⁎
⁎
⁎

0.
75

⁎
⁎
⁎

χ
2
(1
)=

16
.1
1⁎

⁎
⁎

0.
28

⁎
⁎

0.
63

⁎
⁎
⁎

χ
2
(1
)=

24
.8
5⁎

⁎
⁎

0.
56

⁎
⁎
⁎

0.
43

⁎
⁎
⁎

χ
2
(1
)=

15
.2
7⁎

⁎
⁎

O
rg
an

iz
at
io
na

ll
ea

rn
in
g
→

pe
rf
or
m
an

ce
0.
26

⁎
⁎
⁎

0.
39

⁎
⁎
⁎

0.
18

χ
2
(1
)=

81
.3
1⁎

⁎
⁎

0.
36

⁎
⁎
⁎

0.
07

χ
2
(1
)=

12
2.
73

⁎
⁎
⁎

0.
48

⁎
⁎
⁎

0.
24

⁎
⁎

χ
2
(1
)=

18
9.
39

⁎
⁎
⁎

0.
28

⁎
⁎

0.
38

⁎
⁎
⁎

χ
2
(1
)=

13
9.
41

⁎
⁎
⁎

O
rg
an

iz
at
io
na

ll
ea

rn
in
g
→

in
no

va
ti
on

0.
66

⁎
⁎
⁎

0.
69

⁎
⁎
⁎

0.
63

⁎
⁎
⁎

χ
2
(1
)=

17
9.
06

⁎
⁎
⁎

0.
65

⁎
⁎
⁎

0.
74

⁎
⁎
⁎

χ
2
(1
)=

22
7.
57

⁎
⁎
⁎

0.
69

⁎
⁎
⁎

0.
64

⁎
⁎
⁎

χ
2
(1
)=

35
1.
18

⁎
⁎
⁎

0.
73

⁎
⁎
⁎

0.
50

⁎
⁎
⁎

χ
2
(1
)=

18
2.
85

⁎
⁎
⁎

R2
(i
nn

ov
at
io
n)

0.
44

0.
47

0.
39

0.
42

0.
54

0.
47

0.
41

0.
54

0.
25

R2
(p

er
fo
rm

an
ce
)

0.
59

0.
55

0.
68

0.
56

0.
65

0.
51

0.
42

0.
62

0.
49

⁎
⁎

P
b
0.
05

.
⁎
⁎
⁎

P
b
0.
01

.

415D. Jiménez-Jiménez, R. Sanz-Valle / Journal of Business Research 64 (2011) 408–417
with previous theoretical (Cohen and Levinthal, 1990; Hedlund, 1994;
Kogut and Zander, 1992; Leonard-Barton and Sensiper, 1998; March,
1991; Nonaka and Takeuchi, 1995) and empirical (Baker and Sinkula,
1999; Hurley and Hult, 1998) studies.

Another contribution of this study relates to the measurement of
innovation and organizational learning. Instead of adopting a cultural
perspective, as previous literature, this article uses a broad measure of
innovation, which covers the number of product, process and
administrative innovations, the proactive or reactive character of
those innovations and the resources the firm dedicates to innovation
andmeasures the organizational learning process. Although innovation
requires that cultural values foster learning (CabelloMedina et al., 2005;
Lin and Chen, 2006; Mumford, 2000) firms should also develop an
effective organizational learning process. Thus, its conclusions may be
more helpful for thosepractitionerswhowant to enhance innovation, as
changing actions is easier than changing values.

In addition, this study contributes to the literature by analyzing the
likely moderating effect of firm size, age, industry and environmental
turbulence on the relationships between organizational learning,
innovation and performance. What this study finds is that these
relationships remain significant and positive regardless of the level of
the moderators but the intensity of these relationships changes.
Organizational size increases the positive relationship between
innovation and performance, as the literature suggests (Damanpour
and Evan, 1984; Kimberly and Evanisko, 1981). However, the positive
effect of organizational learning on both innovation and performance
is greater for smaller firms. Bigger companies usually have more
resources to invest in innovation. Therefore, they may depend on
organizational learning processes less than smaller firms.

Regarding age, consistently to previous research, the findings of
this study show that age makes the positive relationship between
organizational learning and innovation more intense (Aiken and
Hage, 1971; Hitt et al., 1997; Pierce and Delbecq, 1977; Sørensen and
Stuart, 2000). These results seem to show that age allows the
company to develop organizational routines that help them to
conduct their activities more efficiently and, therefore, obtain better
performance. However, in younger firms, the lack of consolidated
routines means that innovation requires more effort from the
organizational learning process.

Regarding industry, the positive impact of organizational learning
and innovation on performance is higher for manufacturing firms
than for services firms, but the relationship between organizational
learning and innovation is stronger for services firms. Future research
should analyze more in depth the effect of industry in the relations
between organizational learning, innovation and performance.

Finally, this study analyzes the likely moderating effect of
environmental turbulence. The findings show that the positive effect
of innovation on performance is lower for the group of firms in highly
turbulent environments, but that in this type of environment the
positive effect of organizational learning on both innovation and
performance is greater. These findings, on the one hand, seem to
provide support for thosewho argue that market turbulence increases
the risks of investment in innovations (March, 1991). On the other
hand, these results are consistent with the idea of previous literature
that firms facing uncertainty and changing environments should
promote organizational learning in order to adapt to these changes
(Lei et al., 1999; McGill and Slocum, 1993).

In summary, the present study contributes to the literature, first, by
examining together, in a samemodel, the links between organizational
learning, innovation and performance, and by using broad measures of
all of them. Second, this study provides strong support for these links
and show that they are significant and positive regardless of firm size,
age, industry or environmental turbulence, although these variables
influence how intense the relationships between them are. Third, the
present study uses a sample of Spanish companies, a context in which
the empirical literature is especially scant.
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The findings of this study have implications for practitioners.
Although the idea that innovation influences performance has gained
recognition among practitioners, how to go about this process
remained unclear (Han et al., 1998). The present study suggests that
organizational learning facilitates innovation. Therefore, an organiza-
tion hoping to enhance corporate performance through innovation
should improve its organizational learning processes. This conclusion
seems to be especially important for smaller and younger firms and
for those firms operating in highly turbulent environments. Some
recommendations in this line are the following.

First, firms should promote the acquisition of new knowledge, for
example by making employees attend fairs and exhibitions regularly,
consolidating their R&D policy and fostering the development of new
ideas and experimentation within the firm. Second, they should
enhance the knowledge distribution and interpretation within the
firm, for example by using formal mechanisms to guarantee the sharing
of best practice among different employees and departments, making
employees talk to each other, using teamwork, making individuals
responsible for collecting, assembling and distributing employee's
suggestions internally. Thirdly, firms should try to keep inside the firm
for future use the knowledge they create by updating databases and
facilitating access to these databases through different networks.

This study has some limitations that should be taking into account
when interpreting its results. First, the survey uses single informants
as the source of information. Although the use of single informants
remains the primary research design in most studies, multiple
informants would enhance the validity of the research findings. In
order to get round this limitation, the authors tested the absence of
commonmethod variance that the use of a single informant can cause.
The results confirm the lack of a unique factor with eigenvalue greater
than one (Podsakoff et al., 2003). A second limitation is the cross-
sectional design of this research. Thus, researchers should interpret
with caution the causality between the constructs (Tippins and Sohi,
2003). Third, although this study uses a broad measure for
organizational performance, this measure is subjective.

Future research should attempt to overcome the limitations of this
research. One key point is to use an objectivemeasure of performance.
This action could also help to overcome the limitation of using a single
informant. On the other hand, in order to examine the effect of
innovation and organizational learning on company performance,
future research should also use longitudinal studies. As organizational
learning and innovation processes require some time to affect
performance, this type of method could help to study the causality
of these relationships. In addition, a longitudinal study would allow to
analyze not only the positive outcomes related to innovation, but also
the negative outcomes, as recent studies suggest (Simpson et al.,
2006).

Some additional recommendations for future research are the
following. One is to compare the effects between each phase of the
organizational learning process and different types of innovation
(Terziowski, 2002). Another suggestion is to examine whether the
quality of the innovation (incremental or radical) has any influence on
the results. According to the literature, incremental and radical
innovations could require different resources, core competencies and
organizational learning activities (Darroch and McNaugton, 2002).
Finally, more research should examinemore in depth the effects of firm
size, age, industry and environmental turbulence on the relationships
between organizational learning, innovation and performance.
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