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Abstract 
 
 New technologies have become a critical determinant for the maintenance and 
improvement of organizational competitive advantages. After reviewing the relevant extant 
literature, this paper proposes a model to analyze how top management support of technology 
influences the generation of new technological skills, technological distinctive competencies 
and organizational learning. We also examine the effects that technological distinctive 
competencies and organizational learning have on organizational innovation and show how 
all of these impact organizational performance. The hypotheses were empirically tested using 
a sample of 201 Spanish technological firms. Finally, several implications for future research 
are discussed. 
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1. Introduction 

 Nowadays, new technologies enable organizations to develop products or delivery of 
services more quickly in highly competitive situations on a global level [1]. When faced with 
such scenarios, firms should innovate continuously to guarantee their organizational survival 
[2]. Innovation must be driven by the capability to exploit organizational competencies, 
technologies and knowledge in order to stimulate competitive advantages [3]. Firms are under 
increasing pressure to foster “organizational learning” and develop, strengthen and renew 
“technological competencies”, as these competencies enable them to adapt, integrate and 
reconfigure their abilities, knowledge and technological capacities to adapt to the changing 
business environment and deliver value to the customer in the appropriate form, responsibly 
and continuously [1,4]. 
 
 Technological competencies have been accepted as one of the important elements of 
organizational “core competencies” [4]. Technological Distinctive Competencies (T.D.Cs.) 
include, among others, the capacities to obtain information on the state and progress of the 
relevant science and technologies, to generate advanced technological processes, to update 
and introduce new innovations based on technologies, to attract and retain qualified technical 
personnel, to achieve the technological differentiation of products and to assimilate new 
technologies [5]. On the other hand, organizational learning has been defined as a complex 
process related to the development of new knowledge [6]. In this research, we seek to analyze 
empirically how T.D.Cs. and organizational learning influence organizational innovation and 
how T.D.Cs., organizational learning and organization innovation affect organizational 
performance. Although there is no consensus on the concept of innovation, there is common 
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ground among the different definitions that have emerged. Some authors have specified that 
innovation can be a matter of a system, policy, program, mechanism, process, product or 
service that is new for the organization that adopts it [7]. Such is the relevance of innovation 
that it has been generally considered the basis for achieving organizational survival [2]. Also, 
prior studies state that firms possessing T.D.Cs. tend to be more innovative and usually obtain 
much better performance [8]. On the other hand, it has been established that organizational 
learning is a determinant of the improvement of organizational results [9]. To this, we must 
add the crucial importance of organizational innovation, which is necessary for firms to 
acquire greater organizational performance [10]. 
 
 In addition to the analysis of the importance of T.D.Cs., organizational learning and 
organizational innovation for organizational performance, this study seeks to provide an 
explanation of the crucial role that Top Management Support (T.M.S.) of technology plays in 
the process of stimulating T.D.Cs. and organizational learning. T.M.S. results in appropriate 
funds and resources for innovation projects [11] and “reflects in many ways the importance 
that top management executives place on technology” [12, p. 246]. The influence of T.M.S. 
on T.D.Cs. may also be stimulated by the development of technological skills, which in a 
technological context refer to both firm-specific techniques and scientific understanding [9]. 
The “myth of deskilling” wrongly encourages managers to expect that new equipment will 
enable a reduction of required abilities. This myth is one of the greatest obstacles to the 
effective implementation of new technologies [13]. Another important issue is determining 
how the T.M.S. can foster organizational learning. The promotion of continuity, commitment, 
capability, contribution, collaboration and consciousness of organizational learning is in the 
hands of top management [1]. It is top management’s task to stimulate the creation of 
organizations that adopt a learning culture [5]. 
 
 In sum, this article seeks to stress the importance of T.M.S. in the effective 
implementation of new technologies in organizations and, more specifically, in the generation 
of T.D.Cs., technological skills and organizational learning. Further, it will contribute 
empirical evidence to the effects of T.D.Cs. and organizational learning on organizational 
innovation and will show how all of the foregoing influence organizational performance. 
There is no integrated model of all of these systems in the literature, nor is there one that 
focuses on the broad concept of technology. We will perform this analysis in the framework 
of technology firms. 
 
 To achieve these objectives, this study is structured as follows: Section 2, based on 
prior research, proposes a series of hypotheses. Section 3 presents the data and the research 
methodology used in this empirical analysis to test the hypotheses developed in Section 2. 
Section 4 shows the results obtained. Finally, Section 5 presents the conclusions and 
implications of this research and points out some of the limitations of this paper. 
 

2. Hypotheses 

2.1. The influence of T.M.S. on technological skills 
 Nowadays, firms must not only have access to new technology but also have the 
capability to make effective use of it. In this context, support from management is crucial, as 
management is responsible for orchestrating and optimizing the use of the technology and of 
the human and financial resources [14]. 
 
 One example occurs when a firm chooses to implement information technologies (IT). 
IT managerial abilities that cover the effective management of information systems—
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identification of and support for the appropriate IT projects, organization of adequate 
resources, leadership and motivation of teams that complete the projects according to the 
specifications, restructuring of work processes to take advantage of the opportunities offered 
and the collaboration with business units[15, 16]—can enable the development of IT 
technological skills, thanks to the use of understanding, experience and strategic planning, 
which render the firm capable of “adapt[ing] its hardware, software, networks and IT skills to 
ensure that IT can continue to support the firm’s business strategy” [17, p.24]. T.M.S. enables 
the creation of more stimulating work environments for technical subordinates, which offer 
greater opportunities for learning, growth and technical development [18]. Based on the 
foregoing, we propose the following hypothesis: 
 
Hypothesis 1: T.M.S. will be positively related to technological skills. 
 
2.2. The influence of T.M.S. and technological skills on T.D.Cs. 
 Thanks to the support of top management executives, firms can foster T.D.Cs. such as 
the capability of assimilating new technologies, of maintaining their position on the 
technological vanguard in their sector, or of remaining up to date and introducing innovations 
based on information technologies [5].  
 
 T.M.S. may, through the deployment of different managerial abilities related to 
technology such as the ability to identify technological projects [16], be related to the 
generation of sources of T.D.Cs., since among these are included the capacities for 
exploration or exploitation of technological opportunities [19]. Likewise, the promotion and 
securing of resources devoted to R&D in technology, as well as the measure of support from 
management [12],brings the stimulation of organizations’ T.D.Cs. Such effects also occur 
when management takes charge of facilitating technology transfer through the firm [20]. 
Thus, and based on the foregoing, we propose the following hypothesis: 
 
Hypothesis 2: T.M.S. will be positively related to T.D.Cs. 
 
 Technological skills are strategic for being able to achieve effective implementation of 
new technological processes [13]. Different studies indicate the existence of a relationship 
between technological skills and T.D.Cs. One key to developing organizational competencies 
is the possession of technical and managerial IT skills, business and general management 
skills, as well as organizational processes to exploit these abilities [21]. To obtain business 
benefits derived from investments in information technology, organizations should develop 
competencies that exploit these technologies. These competencies involve a series of 
individual abilities and organizational processes that enable these abilities to be applied 
effectively [22]. The incorporation of new technological skills is related to the generation of 
T.D.Cs., as T.D.Cs. involve the capability to implement and to broaden the reach and 
consequences of different organizational capacities, which in turn require the mastery of 
technological skills [23]. Based on the foregoing, we propose the following hypothesis: 
 
Hypothesis 3: Technological skills will be positively related to T.D.Cs. 
 
2.3. The influence of T.M.S. and T.D.Cs. on organizational learning 
 The greater the commitment from the organization’s management to implement new 
technologies and the more resources it devotes to this end, the more the processes it will 
encourage that integrate organizational learning. We find a clear example when the 
introduction of new information technologies is supported. These cases incorporate at the 
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organizational level an important factor for the design of learning organizations in providing 
an infrastructure to store, access and review some of the elements that make up organizational 
memory [24]. 
  
 Management can support another series of actions to facilitate organizational learning. 
When technology transmission projects are fostered in the firm, they essentially promote tasks 
of knowledge accumulation and, more specifically, of knowledge creation, acquisition and 
retention [25]. These include processes that integrate organizational learning. On the other 
hand, when firms make a commitment to carry out processes of the development of new 
technologies, they are really fostering learning processes based on the creation of new 
knowledge [26]. 
 

Based on the foregoing, we propose the following hypothesis: 

Hypothesis 4: T.M.S. will be positively related to organizational learning. 
 
 T.D.Cs. are positively related to organizational learning [27]. Organizations that 
develop these T.D.Cs. usually possess high technology absorption capacity, which enables 
them to understand others’ technological mental models and ways of acting more easily, 
thereby achieving a shared vision of key technological assumptions and existing relationships 
and improving the capability to learn at the organizational level [1, 28]. Thus, T.D.Cs. 
increase the ability to absorb and manage technological knowledge and the capability to 
innovate. Employees with T.D.Cs. can use information technologies more easily, facilitating 
organizational learning [29]. Based on the foregoing, we propose the following hypothesis: 
 
Hypothesis 5: T.D.Cs. will be positively related to organizational learning. 
 
2.4. The influence of T.D.Cs. and organizational learning on organizational innovation 
 Diverse studies have stressed the existence of a positive relationship between T.D.Cs. 
and organizational innovation. One of the basic functions of T.D.Cs. is the exploitation of 
technological knowledge in order to develop organizational innovations satisfactorily [30]. 
Firms deeply implicated in T.D.Cs. in the long term increase their organizational innovation 
[19]. As Cantwell and Fai state: “while on the surface innovation is commonly observed 
through the market phenomena of the emergence of new products and the diversification of 
existing products, the underlying capacity to change what markets receive is provided by the 
corporate capability to create and refine to a viable point new products and processes, which 
rests on the cumulative generation of technological competence in firms”[31, p.333]. Based 
on the foregoing, we propose the following hypothesis: 
 
Hypothesis 6: T.D.Cs. will be positively related to organizational innovation. 
 
  We are witnessing increasingly dynamic and competitive environments, in which 
organizational innovation constitutes the basis for sustaining competitive advantages as well 
as the key to organizational survival [2]. 
 
 Diverse recent studies have shown the existence of a positive relationship between 
organizational learning and organizational innovation. Organizational learning “supports 
creativity, inspires new knowledge and ideas and increases the potential to understand and 
apply them, favours organizational intelligence and (with the culture) forms a background for 
orientation to organizational innovation” [1, p.535]. Thus, we can observe that learning is an 
antecedent of innovation capacity [2]. For innovation to be placed as a top priority in firms 
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oriented to the new technologies, it is necessary to have a high degree of effective 
organizational learning [1]. Based on the foregoing, we propose the following hypothesis: 
 
Hypothesis 7: Organizational learning will be positively related to organizational innovation. 
 
2.5. The influence of T.D.Cs., organizational learning and organizational innovation on 
organizational performance 
 T.D.Cs. have been linked to the obtaining of competitive advantage [30]. In this 
context, some studies have demonstrated that, in turbulent environments, firms that define 
their business area based on their T.D.Cs. achieve better organizational performance [32]. 

 

Lokshin et al. [33] stress the crucial role that T.D.Cs. play in the innovative performance of 
organizations, with the consequent positive effect that this has on organizational performance. 
T.D.Cs. stimulate organizational capacity to recognize and apply new external knowledge, 
which is necessary to continue the development of competencies that generate higher 
organizational performance [4]. 

 Organizations that possess better T.D.Cs. will tend to be more innovative, which leads 
to obtaining higher organizational performance [8]. Based on the foregoing, we propose the 
following hypothesis.  
 
Hypothesis 8: T.D.Cs. will be positively related to organizational performance. 
 
 Various studies have shown that organizational learning has a positive influence on 
organizational performance [28]. Firms oriented to learning benefit in specific areas that 
usually increase organizational performance, such as greater flexibility and rapidity of 
response, enabling them to face new challenges and act before their competitors do [6]. 
Likewise, an orientation to the market, combined with organizational capabilities such as the 
ability to apply learning, increase organizational performance [2]. 
 
 As projected above, firms that learn and learn quickly manage to obtain a much 
greater strategic capability that enables them both to maintain a position of competitive 
advantage and to improve their results [28]. Based on the foregoing, we propose the following 
hypothesis.  
 
Hypothesis 9: Organizational learning will be positively related to organizational 
performance. 
 
 In recent years, due to the great interest awakened in the relationship between 
organizational innovation and organizational performance, different studies have provided 
empirical evidence on the positive nature of this relationship. García et al., [34] stress that 
innovation and its capacity to improve organizational performance occur not only in large 
organizations but also influence small and medium-sized firms. In spite of having a smaller 
quantity of resources, these firms benefit from other aspects that stimulate innovation, such as 
greater flexibility, shorter decision chains or greater facility for detecting errors and learning 
from them [34]. 
 
 Those organizations continuously subjected to dynamic and changing environments 
innovate with the intention of improving their performance and effectiveness at the 
entrepreneurial level, grounding this conclusion on the positive relationship between 
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organizational innovation and organizational performance [2], [10]. Thus, and based on the 
foregoing, we propose the following hypothesis.  
 
Hypothesis 10: Organizational innovation will be positively related to organizational 
performance. 
 

3. Methodology 

3.1. Sample and Procedure 
 The population for this study consisted of the technological organizations possessing 
the greatest turnover in Spain. The sample was selected by means of stratified sampling with 
proportional allocation (size and geographical location) from the Bradstreet (2003) database.  
 
 We decided to use CEOs as our key informants, because they receive information 
from a wide range of departments and are therefore a very valuable source for evaluating the 
different variables of the organization. Table 1 shows the technical details of this research. 
 
TABLE 1 
Technical details of the research 
 

Sectors 

High-tech services (computer science activities, research and development services, postal and 
telecommunications services), high-tech manufacturing (chemical industry; aerospace construction; 
radio, television and communication manufacture; office machinery and computer science 
equipment; medical instruments, precision optics and watches) 

Geographical location Spain 
Methodology Structured questionnaire 
Procedure Stratified sample with proportional allocation (size) 
Universe of population 50,000 firms 
Sample (response) size  1000 (201) firms 
Sample error 6.9%  
Confidence level 95 %, p-q=0.50; Z=1.96 
Period of collecting data From April 2010 to May 2010 

 
 
3.2. Measures 
 Since developing new constructs or scales of measurement is a complex task, 
wherever possible we use pre-tested constructs from past empirical studies to ensure their 
validity and reliability. 

T.M.S. Using scales established by Byrd and Davidson [12] and Ray et al. [35] we drew up 
a four-item scale to reflect top management support. We developed a confirmatory factor 
analysis to validate our scales (χ2

2=11.42; NFI=.99; NNFI=.98; GFI=.99; CFI=.99). The scale 
was unidimensional and showed high reliability (α=.926). 

Technological Skills. We used the scales designed by Ray et al. [35] and Byrd and 
Davidson [12] and established a scale of four items to reflect technological skills. Using a 
confirmatory factor analysis (χ2

2=9.04; Normed Fit Index, NFI=.99; Non-Normed Fit Index, 
NNFI=.97; Goodness of Fit Index, GFI=.99; Comparative Fit Index, CFI=.99), we validated 
our scales and then verified each scale’s unidimensionality and its high validity and reliability 
(α=.879). 

T.D.Cs. Using scales established by Real et al. [5], we drew up a four-item scale to reflect 
technological distinctive competencies in the organization. We developed a confirmatory 
factor analysis to validate our scales (χ2

5=16.86; NFI=.99; NNFI=.99; GFI=.99; CFI=.99). 
The scale was unidimensional and showed high reliability (α=.923). 
 Organizational Learning. We used the scale of four items developed by García et al. [36] 
to measure organizational learning. These items have been duly adapted to the present study. 
We developed a confirmatory factor analysis to validate the scales (χ2

2=5.74, NFI=.99, 
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NNFI=.99, GFI=.99, CFI=.99) and showed that the scale was unidimensional and had 
adequate validity and reliability (α= .908).  
Organizational Innovation. We used the scale of four items developed by Zahra [37] to 
measure organizational innovation. These items have been duly adapted to the present study. 
We developed a confirmatory factor analysis to validate the scales (χ2

9=19.47, NFI=.98, 
NNFI=.99, GFI=.99, CFI=.99) and showed that the scale was unidimensional and had 
adequate validity and reliability (α= .915). A 7-point Likert scale (1 ‘totally disagree’, 7 
‘totally agree’) for this and all prior variables allowed managers to express agreement or 
disagreement. 
 Organizational Performance. Having reviewed how performance is measured in different 
works of strategic research, we used the scale of five items developed by Murray and Kotabe 
[38]. We developed a confirmatory factor analysis to validate the scales (χ2

5 = 34.92, 
NFI=.97, NNFI=.95, GFI=.98, CFI=.97) and showed that the scale was unidimensional and 
had high reliability (α= .867). We used a Likert-type 7-point scale (1 “Much worse than my 
competitors,” 7 “Much better than my competitors”) to ask about the organization’s 
performance as compared with that of its most direct competitors. 
 
3.3. Model and analysis 
 The data were analyzed through a structural equations model (LISREL 8.30 program), 
since there was an exogenous latent variable (T.M.S. [ξ1]), a first-grade endogenous latent 
variable (technological skills [η1]) and second-grade endogenous latent variables (T.D.Cs. 
[η2], organizational learning [η3], organizational innovation [η4] and organizational 
performance [η5]). We also adopted this method because it enabled us to establish 
relationships of causality between these variables. The hypotheses are given concrete graphic 
form in the theoretical model presented in Figure 1. 
 

η4

Organizational
Innovation

η5

Organizational
Performance

ξ1
Top 

Management
Support

η1

Technological
Skills η2

Technological
Distinctive

Competencies

η3

Organizational
Learning

H 1 (+)

H 2 (+)

H 3 (+)

H 4 (+)

H 5 (+)

H 6 (+)

H 7 (+)

H 8 (+)

H 9 (+)

H 10 (+)

 
 
 

4. Results 
 
 In this section we present the main research results. First, Table 2 shows the means 
and standard deviations as well as the inter-factor correlation matrix for the study variables. 
There are significant and positive correlations among T.M.S., technological skills, T.D.Cs., 
organizational learning, organizational innovation and organizational performance. Second, 
structural equations modelling was performed to estimate direct and indirect effects using 
LISREL with the correlation matrix as input. Figure 2 shows the standardized structural 

FIGURE 1: Hypothesized model 
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coefficients. The relative importance of the variables is reflected by the magnitude of the 
coefficients. 
 
 
FIGURE 2 
Results of structural equation model 
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TABLE 2 
Means, standard deviations and correlations 
Variable Mean S.D. 1 2 3 4 5 6 
1. Top Management Support 4.706 1.438 1.000      
2. Technological Skills 4.891 1.280 .448*** 1.000     
3. Technological Dist. Competencies 4.742 1.302 .622*** .557*** 1.000    
4. Organizational Learning 4.791 1.404 .570*** .415*** .569*** 1.000   
5. Organizational Innovation 4.171 1.367 .557*** .376*** .487*** .493*** 1.000  
6. Organizational Performance 4.477 0.987 .390*** .353*** .438*** .464*** .413*** 1.000 
Note: *p<.05;**p<.01;***p<.001(two-tailed). n=201 
 
 In terms of the quality of the measurement model for the sample, the constructs 
display satisfactory levels of reliability, by composite reliabilities ranging from 0.87 to 0.92 
and shared variance coefficients ranging from 0.57 to 0.75 (Table 3). Convergent validity can 
be judged by looking at both the significance of the factor loadings and the shared variance. 
The amount of variance shared or captured by a construct should be greater than the amount 
of measurement error (shared variance >0.50). All the multi-item constructs meet this 
criterion, each loading (λ) being significantly related to its underlying factor (t-values >15.98) 
in support of convergent validity. To assess discriminate validity, we performed a series of 
chi-square difference tests on the factor correlations among all the constructs. We performed 
these on each pair of latent variables by constraining the estimated correlation parameter 
between them to 1.0 and then performing a chi-square difference test on the values obtained 
for the constrained and unconstrained models [39]. The resulting significant differences in 
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chi-square indicate that the constructs are not perfectly correlated and that discriminant 
validity is achieved.  
 
 
TABLE 3 
Validity, reliability and internal consistency 
Variable Item Parameter Validity, reliability and internal consistency 

λ* R2 A. M. 

Top 
Management 
Support 

MANSUP1 λx
11 0.82***(f.p.) 0.67 

α=0.926 
C.R.=0.926 
S.V.=0.759 

MANSUP2 λx
12 0.89***(23.39) 0.80 

MANSUP3 λx
13 0.90***(23.41) 0.81 

MANSUP4 λx
14 0.87***(23.10) 0.76 

Technological 
Skills 

TECHSK1 λy
11 0.75***(f.p.) 0.57 

α=0.879 
C.R.=0.879 
S.V.=0.646 

TECHSK2 λy
12 0.82***(18.01) 0.68 

TECHSK3 λy
13 0.82***(18.02) 0.67 

TECHSK4 λy
14 0.82***(17.92) 0.67 

Technological 
Distinctive 
Competencies 

TECCO1 λy
25 0.73***(f.p.) 0.53 

α=0.923 
C.R.=0.904 
S.V.=0.656 

TECCO2 λy
26 0.87***(23.95) 0.76 

TECCO3 λy
27 0.86***(23.96) 0.74 

TECCO4 λy
28 0.75***(22.74) 0.56 

TECCO5 λy
29 0.83***(23.67) 0.69 

Organizational 
Learning 

ORLEAR1 λy
310 0.86***(f.p.) 0.74 

α=0.908 
C.R.=0.906 
S.V.=0.707 

ORLEAR2 λy
311 0.88***(23.77) 0.77 

ORLEAR3 λy
312 0.84***(23.38) 0.71 

ORLEAR4 λy
313 0.78***(22.83) 0.61 

Organizational 
Innovation 

INNO1 λy
414 0.83***(f.p.) 0.69 

α=0.915 
C.R.=0.916 
S.V.=0.647 

INNO2 λy
415 0.82***(20.54) 0.68 

INNO3 λy
416 0.88***(20.98) 0.78 

INNO4 λy
417 0.84***(20.67) 0.70 

INNO5 λy
418 0.73***(19.55) 0.53 

INNO6 λy
419 0.71***(19.16) 0.51  

Organizational 
Performance 

ORPER1 λy
520 0.65***(f.p.) 0.53 

α=0.867 
C.R.=0.870 
S.V.=0.577 

ORPER2 λy
521 0.80***(16.86) 0.65 

ORPER3 λy
522 0.69***(16.06) 0.51 

ORPER4 λy
523 0.87***(16.97) 0.75 

ORPER5 λy
524 0.71***(15.98) 0.51 

Note:  λ* = Standardized Structural Coefficient; R2 = Reliability; α = Alpha Cronbach; C. R. = Compound Reliability; S. V. = Shared 
Variance; f. p. = fixed parameter; A. M. = Adjustment Measurement; *p < .05; ** p < .01; *** p < .001(two-tailed). 
 
 The overall fit measures, multiple squared correlation coefficients of the variables 
(R2s), and signs and significance levels of the path coefficients all indicate that the model fits 
the data well (χ2

340=713.79, p>.001; χ2
ratio=2.09; NFI=.98; NNFI=.99; GFI=.99, CFI=.99, 

IFI=.99, PGFI=.83). The hypothesized model was a significantly better fit than the null model 
(χ2

378=14242.41, p>.001; ∆ χ2
38=13528.62, p>.001). All of the modification indices for the 

beta pathways between major variables were small, suggesting that adding additional paths 
would not significantly improve the fit. The residuals of the covariances were also small and 
centred around zero. If we look at the standardized parameter estimates (Table 4), the findings 
show that the technological skills are highly related and affect T.M.S. (γ11=.50, p<.001, 
R2=.25), as was predicted in Hypothesis 1. The T.D.Cs. are influenced by T.M.S. (γ21=.67, 
p<.001) and technological skills (β21=.33, p<.001), supporting Hypotheses 2 and 3, 
respectively. Furthermore, we have shown an indirect effect (.16, p<.01) of T.M.S. on T.D.Cs. 
by technological skills (.50x.33). The global influence of T.M.S. on T.D.Cs. is thus 0.83 
(p<.001). Comparing the magnitudes of these effects indicates that the effect of T.M.S. on 
T.D.C. is larger than the total effect of technological skills on T.D.Cs. Globally, T.D.Cs. are 
explained well by the model (R2=.78). Organizational learning is directly influenced by 
T.M.S. (γ31=.41, p<.001). Furthermore, we have shown an indirect effect (.33, p<.01) of 
T.M.S. on organizational learning by T.D.Cs. (.67x.40) and technological skills – T.D.Cs. 
(.50x.33x.40). The global influence of T.M.S. on organizational learning is thus 0.43 
(p<.001), supporting Hypothesis 4. Organizational leaning is also influenced by T.D.Cs. 
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(β32=.40, p<.001), supporting Hypothesis 5. Comparing the magnitudes of these total effects 
indicates that the effect of T.M.S. on organizational learning is larger than the effect of 
T.D.Cs. on organizational learning. Globally, organizational learning is explained well by the 
model (R2=.60). Organizational innovation is influenced by T.D.Cs. (β42=.42, p<.001) and 
organizational learning (β43=.26, p<.001), supporting Hypotheses 6 and 7, respectively. 
Furthermore, we have shown an indirect effect (.10, p<.01) of T.D.Cs. on organizational 
innovation by organizational learning (.40x.26). The global influence of T.M.S. on T.D.Cs. is 
thus 0.83 (p<.001). Comparing the magnitudes of these effects indicates that the total effect of 
T.D.Cs. on organizational innovation is larger than the total effect of organizational learning 
on organizational innovation. Globally, organizational innovation is explained well by the 
model (R2=.40). Finally, for organizational performance, we find a significant relationship 
with T.D.Cs. (β52=.24, p<.001), organizational learning (β53=.23, p<.01) and organizational 
innovation (β54=.19, p<.001), supporting Hypotheses 8, 9 and 10 respectively. Furthermore, 
we have shown an indirect effect (.19, p<.01) of T.D.Cs. on organizational performance by 
organizational innovation (.42x.19), organizational learning (.40x.23), and organizational 
learning – organizational innovation (.40x.26x.19). The global influence of T.D.Cs. on 
organizational performance is thus 0.43 (p<.001). There is also an indirect effect (.05, p<.01) 
of organizational learning on organizational performance by organizational innovation 
(.26x.19). The global influence of organizational learning on organizational performance is 
thus 0.28 (p<.001). Comparing the magnitudes of these effects indicates that the effect of 
T.D.Cs. on organizational performance is larger than the total effect of organizational learning 
or innovation on organizational performance. Globally, organizational performance is 
explained well by the model (R2=.33). In addition to these effects, we have shown other 
indirect effects (Table 4) of T.M.S. on organizational innovation (.54, p<.001) and 
performance (.47, p<.001), and of technological skills on organizational learning (.13, p<.01), 
innovation (.17, p<.001) and performance (.14, p<.001). 
 
TABLE 4 
Structural Model Result (Direct, Indirect and Total Effects) 
   Direct 

Effects a T 

Indirect 
Effects a t Total 

Effectsa t 
Effect from  To 
Top Management Support  Technological Skills 0.50*** 12.75   0.50*** 12.75 
Top Management Support  Technological Dist. Comp. 0.67*** 12.10 0.16*** 8.37 0.83*** 16.14 
Top Management Support  Organizational Learning 0.41*** 3.46 0.33*** 3.69 0.74*** 15.68 
Top Management Support  Organizational Innovation   0.54*** 16.06 0.54*** 16.06 
Top Management Support  Organizational Performance   0.47*** 14.01 0.47*** 14.01 
Technological Skills  Technological Dist. Comp. 0.33*** 7.12   0.33*** 7.12 
Technological Skills  Organizational Learning   0.13** 3.28 0.13** 3.28 
Technological Skills  Organizational Innovation   0.17*** 5.89 0.17*** 5.89 
Technological Skills  Organizational Performance   0.14*** 5.56 0.14*** 5.56 
Technological Dist. Comp.  Organizational Learning 0.40*** 3.65   0.40*** 3.65 
Technological Dist. Comp.  Organizational Innovation 0.42*** 5.80 0.10** 3.24 0.52*** 8.39 
Technological Dist. Comp.  Organizational Performance 0.24*** 4.68 0.19*** 3.98 0.43*** 7.86 
Organizational Learning  Organizational Innovation 0.26*** 3.33   0.26*** 3.33 
Organizational Learning  Organizational Performance 0.23*** 3.05 0.05*** 2.89 0.28*** 3.71 
Organizational Innovation  Organizational Performance 0.19*** 4.68   0.19*** 4.68 

Goodness of Fit Statistics χ2
340=713.79 (P>0.01) GFI=0.99 AGFI=0.98 ECVI=4.23 AIC=845.79 CAIC=1129.81  NFI=0.98 

NNFI=0.99 IFI=0.99 PGFI=0.83 NCP=373.79 RFI=0.98 CFI=0.99 RMSEA=0.074 
Notes: a Standardized Structural Coefficients; †p < .10, * p < .05, ** p < .01, *** p < .001 
 

 In testing the theoretical framework, we fit several nested models, each incorporating 
different assumptions about parameters. Comparisons with reasonable alternative models are 
recommended as a means of showing that a hypothesized model is the best representation of 
the data. The summary statistics in Table 5 indicate that Model 1 was preferred to the others, 
supporting the inclusion of a model with these relationships among the analyzed constructs. 
For example, if we compare the theoretical model (Model 1) with a model that does not 
consider the relationship between technological skills and T.D.Cs. (Model 4), we can see that 
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the latter has a worse Root Mean Square Error of Approximation (>RMSEA=.006), Expected 
Cross-Validation Index (>ECVI=.28), Akaike Information Criterion (>AIC=56.41), 
Consistent Akaike Information Criterion (>CAIC=52.1) and Estimated Non-Centrality 
Parameter (>NCP=57.41). In sum, the proposed theoretical model represents (Figure 2) the 
preferred, i.e. the most acceptable and parsimonious, model. 
 
TABLE 5 
Model Statistics against Theoretical Model 
Model Description χ2 df ∆ χ2 RMSEA ECVI AIC NCP CAIC 
1 Theoretical 713.79 340  0.074 4.23 845.79 373.79 1129.81 
2 W.R. Top Manag. SupportTech. Dist. Comp. 956.55 341 242.76 0.095 5.43 1086.55 615.55 1366.26 
3 W.R. Top Manag. SupportOrg. Learning 753.44 341 39.65 0.078 4.42 883.44 412.44 1163.15 
4 W.R. Tech. SkillsTech. Dist. Comp. 772.20 341 58.41 0.080 4.51 902.20 431.20 1181.91 
5 W.R. Tech. Dist. Comp.Org. Learning 731.27 341 17.48 0.076 4.31 861.27 390.27 1140.99 
6 W.R. Tech. Dist. Comp.Org. Innovation 726.51 341 12.72 0.075 4.28 856.51 385.51 1136.23 
7 W.R. Tech. Dist. Comp.Org. Performance 723.54 341 9.75 0.075 4.27 853.54 382.54 1133.25 
8 W.R. Org. LearningOrg. Innovation 738.39 341 24.06 0.076 4.34 868.34 397.39 1148.10 

 Notes: W.R.=Without Relationship; n=201 

5. Conclusions and future research 
 

5.1. Discussion and implications 
 The introduction of new technologies in organizations has been conceptualized as a 
key issue, as these organizations must continually face changing environments [12]. Taking 
previous studies into account, this article provides a broader empirical perspective that has 
received little analysis in the literature until now, establishing a model in which we determine 
the effect of the top management’s support of technology on technological skills, 
technological distinctive competencies and organizational learning, also taking into account 
the effects of this support on organizational innovation and organizational performance.  
 
 Organizations should thus first promote the presence of top managers who support the 
processes of implementation of new technologies. Management’s promotion of a 
technologically proactive attitude that encourages firms to adopt technologically advanced 
stances has become an essential factor recently, since it helps organizations to take advantage 
of new opportunities that emerge continuously in environments subject to intense 
technological change [1]. 
 
 Second, organizations should encourage the acquisition of new T.D.Cs., since these 
represent the ability of a firm to generate, assimilate, transform and exploit the knowledge 
acquired [33]. These competencies can be fostered by stimulating technological skills, which 
can be encouraged with the support of top management through a new and broader type of 
training [13]. Competency-building

 

 is a complex, long-term process that must take place 
hand-in-hand with a long-term corporate strategy to build technological capabilities [23]. 
Therefore, the involvement of management through the design of the entrepreneurial strategy 
is also a fundamental issue. 

 Third, organizations should promote organizational learning. To do this, they must 
exhibit strong commitment. This can be fostered by top management’s stimulation of a shared 
vision, which serves as a vehicle for members of the firm to achieve commitment to this 
vision and which facilitates both the management process and the dissemination of learning to 
reach all levels of the organization

 

 [28]. Organizations should make it a goal never to stop 
learning. In this context, managers should consider investments in learning, public talks on 
learning and the elimination of negative group dynamics that might impede it [1]. 
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 Fourth, organizational innovation should be fostered to drive organizational 
performance, which can be achieved through the improvement of T.D.Cs. and organizational 
learning. Top management should focus on creating work contexts that facilitate innovation, 
dedicating resources to this goal and assuming a structure and culture that sustain the 
development and implementation of innovations [28]. To this end, cultures of learning should 
be stimulated as fundamental factors facilitating the search for and development of new 
knowledge, as should the development of innovations, since these increase organizational 
performance [5]. Organizations should also work to achieve superior technological 
competencies, since in this way they will find themselves in a better position to create and 
distribute innovative products or services that consumers will value and that will thus have 
positive repercussions for organizational performance [4].  

 

 To synthesize and conclude, we should point out that the sources of sustainable 
competitive advantage in technology firms are based on a set of T.D.Cs. or resources and 
capacities present in these organizations [1]. Thus, managers should stress the fostering of 
T.D.Cs, organizational learning and organizational innovation, as all of these constitute 
strategic dynamic capacities that can have positive effects on improving organizational 
performance [2], [5]. In this way, organizations will find themselves in a better position to 
respond to turbulence in the environment and to take advantage of the technological 
opportunities that are generated continuously. These activities will contribute to improving 
their competitive position. 

5.2. Limitations and future research 
 The investigation presented here exhibits several limitations that should be considered. 
First, survey data based on self-reports may be subject to social desirability bias [40]. 
However, an assurance of anonymity can reduce such bias. 
 
 Second, although Harman’s one-factor test and other method test did not identify 
common method variance as a problem, it still may have been [40]. Third, our data are cross-
sectional, making it difficult to examine the evolution of the different variables in our study. 
This issue is of particular interest, considering the dynamic nature of some of our variables. 
Although we tested the most plausible directions for the pathways in our model, longitudinal 
research is needed to assess the direction of causality of the relationship and to detect possible 
reciprocal processes. Fourth, futures studies should be based on a larger sample, preferably in 
more than one country and in other sectors. 
  
 Finally, the model only analyzes the relation between T.M.S. and technological skills 
on organizational performance through T.D.Cs., organizational learning and organizational 
innovation. It should be noted that selected variables explain an acceptable amount of 
variance of organizational performance. In any case, other intermediate constructs could be 
analyzed, such as corporate entrepreneurship, absorptive capacity, or knowledge management 
[36]. We might also examine other consequences of introducing learning and innovation 
processes in organizations (e.g. quality improvement, staff satisfaction, improvements in 
relational capacity). More empirical papers supporting (or rejecting) our results in different 
contexts would be welcomed (especially longitudinal studies).  
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