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KEYWORDS ABSTRACT

Innovation Management; In the present era, artificial intelligence has gained a prominent position in many industrial and
Artificial Intelligence; manufacturing sectors. In order to achieve a deeper understanding of the application of artificial
DEMATEL Technique; intelligence in the innovation process, the present study aims to identify the causal and effect
Home Appliance Industry. factors influencing the artificial intelligence—based innovation management process in the home

appliance industry. Data were collected using both library and field methods. In the library
method, effective factors were identified through a review of the literature. Subsequently, analysis
was conducted using data obtained from a pairwise comparison questionnaire. Twelve experts,
including managers and specialists from the home appliance industry, responded to the
questionnaires. The collected data were then analyzed using the DEMATEL technique. The results
indicate that among the main criteria, process-related and organizational criteria are causal and
influential, and they affect the economic criterion. Therefore, in order to reduce costs and achieve
economic growth during the innovation process, the aforementioned criteria should be controlled
and improved.

Extended Abstract

1. Introduction

increasingly significant role across various industries. Particularly in the field of innovation management, Al enables

improved decision-making, opportunity identification, and the creation of sustainable competitive advantages. Despite its
growing importance, there is still limited understanding of how different factors influence Al-based innovation management,
especially in terms of causal relationships. Accordingly, the main objective of this study is to develop a model for examining
the cause—effect relationships among key criteria of Al-based innovation management, with a specific focus on the Iranian
home appliance industry.

In recent years, artificial intelligence (AI) has emerged as one of the most transformative technologies, playing an

2. Material and methods

This research is applied in terms of purpose and adopts a descriptive—survey methodology for data collection. In the first
stage, relevant factors affecting Al-based innovation management were identified through an extensive review of the literature
and categorized into three main dimensions: process-related, organizational, and economic factors. Subsequently, data were
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collected using a pairwise comparison questionnaire distributed among 12 experts and managers active in the home appliance
industry. To analyze the data and determine the causal relationships among criteria and sub-criteria, the Decision-Making Trial
and Evaluation Laboratory (DEMATEL) technique was employed.

3. Results

The results of the DEMATEL analysis revealed that, within the process-related dimension, three sub-criteria—namely
overcoming limitations in information processing, time, and cost; overcoming decision-makers’ knowledge and information
constraints and problem-solving limitations; and faster learning and improvement of prototype testing cycles—exhibit a causal
nature and exert the greatest influence on other factors. Among these, overcoming the knowledge and information limitations
of decision-makers was identified as the most influential process-related factor, while targeted digital advertising showed the
highest level of dependence.

In the organizational dimension, the findings indicate that organizational adaptability to change, support of organizational
structures for learning and innovation, and resource management in Al-based innovation management are causal factors. In
contrast, variables such as hiring specialists in related fields and transformative innovation were found to be predominantly
effect-oriented. Regarding the economic dimension, both sub-criteria—time reduction and cost reduction with economic
growth—were found to influence each other; however, cost reduction and economic growth demonstrated a stronger causal
role.

4. Conclusions

Finally, the analysis of the main criteria showed that process-related and organizational factors function as causal
dimensions influencing the economic factor. In other words, improvements in Al-driven processes and organizational structures
can lead to cost reduction and economic growth within innovation activities. Based on these findings, it is recommended that
managers in the home appliance industry prioritize strengthening causal factors, particularly in the process and organizational
dimensions. Moreover, future research may consider examining the roles of human factors, technological infrastructure, and
social acceptance of artificial intelligence in Al-based innovation management.
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