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Abstract:

The present study was conducted with the aim of designing and validating a customer relationship management (CRM) model based on
artificial intelligence (Al) to enhance the competitiveness of the food industry. This study employed a mixed-methods approach (a
combination of qualitative and quantitative methods). In the qualitative phase, the research was fundamental in nature, while in the
quantitative phase, it was applied in its objective. In the qualitative section, grounded theory methodology was used, focusing on in-depth
and semi-structured interviews. In the quantitative phase, structural equation modeling (SEM) was employed to design the Al-based CRM
model aimed at achieving competitive advantage in the food industry. Overall, the study was carried out in two main phases. In the first
phase, through a systematic review of theoretical foundations and prior research, key concepts and preliminary thematic areas related to the
subject were extracted. Subsequently, in-depth and semi-structured interviews and expert consultations were conducted, and the collected
interviews were subjected to thorough analysis. The statistical population for this research included experts in the food industry sector, all
managers and specialists at the Ministry of Health and Medical Education (Food and Drug Administration), managers and experts from the
Cultural Heritage, Handicrafts and Tourism Organization, and private sector actors active in the food industry. Sampling was conducted
using the snowball method. The researcher achieved theoretical saturation after 13 interviews. In the quantitative phase, the statistical
population included CRM experts in the food industry, from which a random sample of 385 individuals was selected. For data analysis in
the qualitative phase, a systematic method was used through three main coding steps: open coding, axial coding, and selective coding. In
the quantitative phase, the proposed model was tested using the structural equation modeling approach via SmartPLS software. The results
of the qualitative phase revealed that, during the open coding stage, more than 49 subcategories were identified. During axial coding, a
more precise examination of the identified codes was performed, and by aggregating and categorizing the related open codes, ten core
categories were established. Furthermore, the findings of the quantitative phase indicated that the proposed research model had a good fit.
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Extended Summary

Introduction

In an era where digital transformation reshapes every facet of business, the integration of artificial intelligence (Al) into
customer relationship management (CRM) has emerged as a critical tool for enhancing competitive advantage. The CRM
concept, initially introduced in the 1990s, has evolved in tandem with technological innovations and the digitization of market
dynamics (Rahman et al., 2023; Yeganegi & Ebrahimi, 2022). As businesses transition from product-oriented to customer-
centric strategies, CRM has become central to maintaining long-term, profitable customer relationships (Slywotsky, 2019).
Technological advancements allow organizations to track customer behaviors, personalize offerings, and streamline
communication strategies (Abbasi & Almasi, 2021; Parsakia & Jafari, 2023). In this regard, Al provides the capacity to automate
interactions, analyze large volumes of customer data, and generate actionable insights, thereby elevating CRM performance.

Research has demonstrated that organizations investing in AI-CRM models report greater customer satisfaction, retention,
and operational efficiency (Karimi, 2021; Yusof et al., 2019). Despite the potential, many firms struggle with implementation
due to inadequate infrastructure or poor strategic alignment (Karamati & Nikzad Shahrivar, 2020). Within the food industry—
a sector marked by rapid product development, fierce competition, and evolving customer preferences—such models are
particularly valuable. For instance, leveraging Al to assess market trends or consumer behavior can help companies swiftly
introduce products tailored to specific demands (Roshan Ghiass et al., 2021). Moreover, the use of Al in CRM not only enhances
personalization but also provides scalability, making it viable for organizations managing vast customer datasets (Salmen &
Muir, 2019).

Studies across contexts emphasize the role of Al in improving service quality and enabling predictive customer engagement
strategies (Alshurideh, 2022; Hossain et al., 2021). In Iran, recent strategic shifts from product-centric to customer-centric
paradigms in both public and private sectors necessitate effective CRM frameworks. In particular, the food industry requires
agile solutions to manage customer relationships, optimize supply chains, and ensure high service standards. Hence, the current
study seeks to address the question: What constitutes an effective Al-based CRM model capable of delivering competitive
advantage in Iran's food industry?

Methods and Materials

This study employed a sequential mixed-methods approach comprising qualitative and quantitative phases. In the qualitative
stage, a grounded theory methodology was adopted to explore expert perspectives. The sample included seasoned professionals
from the Ministry of Health and Medical Education, the Cultural Heritage, Handicrafts and Tourism Organization, and private
sector food industry actors. The snowball sampling method was utilized, and theoretical saturation was achieved after 13 in-
depth, semi-structured interviews. Coding was conducted using MAXQDA software, proceeding through open, axial, and
selective stages to develop conceptual categories.

In the quantitative phase, the population consisted of CRM professionals from the food industry. A sample of 385 individuals

was selected based on availability. A structured questionnaire was developed and validated through confirmatory factor
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analysis. Data were analyzed using SPSS and SmartPLS software, applying structural equation modeling (SEM) to assess the
validity and predictive power of the proposed model.

Findings

The qualitative coding process identified over 49 subcategories in the open coding phase. Through axial coding, these were
grouped into ten core categories, covering contextual conditions, causal factors, intervening conditions, strategic actions, and
outcomes. Key components included technological infrastructure, managerial support, data quality, and environmental
responsiveness.

Demographic data of the interview participants indicated that 60% were male and 40% female. Most participants held
doctoral degrees (70%) and had 10-20 years of experience (70%). Among the survey respondents in the quantitative phase,
50.3% were women and 49.7% were men. The age group 30—40 was the most represented (46.6%), and 53.6% held a master’s
degree.

Kolmogorov-Smirnov tests confirmed non-normal distribution across all variables, justifying the use of PLS-SEM.
Confirmatory factor analysis revealed that all factor loadings exceeded 0.5, AVE values surpassed the 0.5 threshold, and
Cronbach’s alpha and composite reliability (CR) values were above 0.7, indicating strong validity and reliability.

Key findings demonstrated that AlI-CRM directly and significantly impacts standardized CRM processes ($=0.520,
t=11.245, p<0.001), which in turn influenced performance improvement (f=0.882), economic development (f=0.999), and
competitive advantage (f=0.881). Structural model fit indices, including an R? of 0.850 for competitive advantage and a GOF
value of 0.628, affirmed the model's robustness and explanatory power.

Discussion and Conclusion

This research confirms that Al-enhanced CRM can significantly strengthen organizational competitiveness in the food
industry. By transforming unstructured data into actionable insights, Al technologies allow businesses to personalize customer
interactions, anticipate market shifts, and streamline operational processes. The model proposed and validated in this study
emphasizes the importance of foundational technological infrastructure, strategic alignment between business and IT, data
transparency, and employee adaptability.

The core phenomenon—Al-based CRM—proved effective in mobilizing employees, fostering participatory decision-
making, and constructing roadmaps aligned with customer expectations. These findings corroborate previous research
highlighting the significance of internal alignment and technical readiness in successful CRM implementation (Alavi Shad &
Sanayei, 2020; Khanalizadeh, 2022).

Furthermore, environmental responsiveness and customer data integration were pivotal in facilitating systemic
improvements. As Al continues to evolve, its integration into CRM is no longer optional but a strategic imperative. The present
study not only identifies key dimensions of an effective AI-CRM framework but also underscores its potential to drive
economic outcomes, including profit growth, cost reduction, and investor attraction.

The research also identifies standardization and empowerment as essential for sustainable CRM deployment. Structured
processes such as customer segmentation, feedback management, and digital communication must be supported by ongoing
technological investments and employee training. While the model provides a solid foundation, it must be tailored to
organizational contexts and updated as technologies advance.

In conclusion, Al-based CRM systems represent a transformative opportunity for food industry organizations aiming to gain

a competitive edge. By integrating intelligent technologies into customer management practices, businesses can enhance their
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agility, customer satisfaction, and overall market position. This study lays the groundwork for further exploration and offers

practical pathways for organizations seeking to modernize their CRM strategies in line with global best practices.
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