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EXTENDED ABSTRACT

Introduction

A knowledge-based organization is a new form of organization that seeks to find
solutions to succeed amid massive change in today's world. Product innovation is a
hallmark of this type of organization, setting it apart from others and having a unique
impact on performance. Therefore, knowledge-based organizations should particularly
have a good understanding of the concept of product innovation and the factors that
influence it. This paper aims to identify the factors that influence the creation and
enhancement of product innovation capabilities, evaluate and propose communication
models between these factors, and help identify the factors that influence product
innovation. To this end, previous studies were examined using a data meta-analysis
model to identify key components that influence product innovation. The key factors
were then categorized into six factors including intellectual capital, intra-organizational
communication, organizational structure, innovation culture, knowledge management,
and external communication. Examining the results of previous studies in the field of

factors affecting innovation, the conceptual model of the study was designed as follows:
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Figure 1. Conceptual model of the study.

Methodology

This study was carried out using two consecutive quantitative studies and was designed
in three phases. The first phase used a meta-analysis method, in which 15 articles were
selected from 52 scientific papers. Then, the articles were coded and the meta-analysis
program was used to perform the meta-analysis statistical calculations. In phase 2, an
attempt was made to verify the relevant model. In the next step, the status of the research
variables was measured by the distribution of the designed questionnaire. During this
process, 250 questionnaires were distributed to employees, and senior and middle
management of knowledge-based companies and collected upon completion. Finally, in
phase 3, data analysis was performed using two separate models and based on structural
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equation modelling, confirmatory factor analysis and regression correlation test to prove
the research model.

Results and discussion

As mentioned above, the first phase of this study was based on a meta-analysis of
previous investigations. After coding the articles, using the meta-analytic methods
developed by Hunter and Schmidt, the comprehensive meta-analysis program was applied
to perform statistical calculations. Table 1 shows a summary of the results of the meta-
analysis calculations, in which the effect intensity is specified:

Table 1. Summary of meta-analysis results.

Row Meta-analysis statistics Assumptions Effect
1 Culture of innovation and product innovation positive - significant ~ 0.84
2 External communication and product innovation positive - significant ~ 0.103
3 intra organizational communication and product innovation  positive - significant ~ -0.14
4 Knowledge management and product innovation positive - significant ~ 0.19
5 Organizational structure and product innovation positive - significant ~ 0.093
6 Intellectual capital and product innovation positive - significant ~ 0.453

Two models were proposed, of which one was in standard coefficients estimation mode
and the other in the significant numbers mode. The research model included two
independent variables, namely organizational structure and intellectual capital, four
intermediate variables including innovation culture, knowledge management, and internal
and external communication, and a dependent variable, namely the product of innovation.
In the explanation of the structural equation model, all the measurement equations (first-
and second-order factor loads) were tested using t-statistics. According to this model, the
load factor and path coefficient were statistically significant at the 95% confidence level.
Table 3 shows the results of the structural equations (research hypotheses).

Table 3. Path coefficient (B), t statistic, coefficient of determination and results of research hypotheses.

. Direction of
Hypotheses B T Rzadj Rz Resulis Relationship
Organization structure -> culture ;357 9807 07126 0/128 Confirmed .
of innovation
Organization structure ->internal o 56 13/917 07206 0/208 Confirmed .
communication
External communication -> 0/319  7/935 Confirmed .
knowledge management
Innovation culture -> knowledge 07169 0/172
0/178  4/304 Confirmed +
management
External communication -> 0/104  2/637 Confirmed N
product innovation
intra-organizational
communication -> product 0/14 3/518 Confirmed +
innovation
Orgamzatlop structure -> product 0/218 5218 0/422 0/427 Confirmed .
innovation
lntellectu_al caplte_ll ->product 0/187  4/883 Confirmed .
innovation
Innovatlop cultur.e -> product 0/139  3/978 Confirmed .
innovation
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q Direction of
Hypotheses B T R2adj  R2 Results Relationship
Knowledge management -> 0/153  4/316 Confirmed +

product innovation
|t|>1.96 Significant at P<0.05, |t|>2.58 Significant at P<0.01

Conclusion

The results showed a positive and significant relationship between innovation culture
and product innovation in both research methods, thereby indicating the convergence of
subjects in knowledge-based organizations with other institutions studied. The existence of
a culture that encourages innovation in the organization is helpful to improve performance
and achieve better results in the product innovation process. The influence of culture on
product innovation performance was also positively and significantly assessed, so it can be
expected that by encouraging employees to generate new ideas, innovation performance
will be significantly increased throughout the organization and can expect an innovative,
creative and dynamic organization. External communication and product innovation also
showed a positive impact in the two phases of the study, in which external communication
had a significant impact on the development of product innovation within the organization.
The existence of useful and planned inter-organizational communication will determine the
progress of competitors, which will enable more innovation to be created for market and
competitive advantage. The results of the meta-analysis phase revealed a significant
relationship between the internal relationships of the organization and the development of
organizational innovation.

It was found that organizational structure and product innovation did not have a
significant and positive relationship in the structural equation model analysis. Intellectual
capital is a very important variable with a positive and significant relationship confirmed in
the meta-analysis stage. This positive and significant impact in the second phase of the study
demonstrates its importance for innovation implementation. The richer the intellectual
capital of organizations, the more capable they are to develop innovations and gain a
competitive advantage. Investigations in both models indicated the existence of a positive
and significant relationship between knowledge management and product innovation,
which confirms the existence of a knowledge management mechanism in the organization
and can be considered an effective factor influencing product innovation.
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