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Abstract:

The objective of the present study is to design a social media-based marketing model within research and development (R&D) policies using
the strategic CATWOE approach in the home appliance industry of the country. Given the identification of components and indicators, the
statistical population in the qualitative phase includes experts, professionals, and university faculty members specializing in social media-
based marketing. The statistical population consists of experts in the field of social media marketing, selected using the snowball sampling
method and theoretical saturation. In such studies, the number of experts typically ranges between 10 to 20 individuals. In the quantitative
phase, the statistical population comprised home appliance marketers across the country, and due to the population's infinite size, the sample
size was determined to be 384 individuals. Participants were selected using simple random sampling. To measure the variables, a standardized
questionnaire was employed. The validity of the questionnaire was assessed through confirmatory factor analysis, and its reliability was
evaluated using Cronbach’s alpha coefficient. The research model was tested using structural equation modeling with the help of PLS
software. As a result of the qualitative testing of the first research question and conducting three rounds of the Delphi method, 10 components
and 36 sub-components of the social media-based marketing model were confirmed. According to the results of the second question, all 10
identified dimensions had a statistically significant impact on research and development, and the standard impact values of each dimension
were reported. The third question revealed the following ranking: knowledge capital ranked first, technological factors second, business
infrastructure factors third, business transformation factors fourth, business strategy factors fifth, infrastructural factors sixth, business
investment factors seventh, supportive policy factors eighth, global business attitude factors ninth, and business constraint factors tenth.
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Extended Summary

Introduction

The increasing convergence of digital technologies and marketing practices has fundamentally transformed how industries
approach consumer engagement, branding, and product development. In particular, the household appliance industry—one of
the most consumption-intensive and innovation-driven sectors—has witnessed a paradigm shift in how marketing strategies
are formulated, with social media emerging as a primary platform for both outreach and feedback mechanisms (He, 2023;
Kumar & Mishra, 2024). The transition from traditional marketing models to data-driven, consumer-centric, and interaction-
based models via social media has enabled firms to access customer insights more rapidly and customize marketing content
accordingly (Ali & Naushad, 2023; Sang et al., 2023). Especially in sectors characterized by high competition and frequent
technological updates such as home appliances, utilizing social media channels not only strengthens brand image but also
enhances customer loyalty and purchase intention (Awan & Rehman, 2014; Shafiee et al., 2019).

Research and development (R&D) policies, on the other hand, serve as the backbone of innovation within these industries,
fostering an environment conducive to product advancement, efficiency improvement, and customer satisfaction. However, the
integration of R&D with social media-based marketing strategies remains under-theorized and under-implemented in many
developing contexts, particularly within Iran’s home appliance industry. This disconnection has often resulted in innovation
that fails to resonate with market demands or underutilizes potential communication channels with end users

(Ghaseminoughabi & bahramzadeh, 2023; Mahboobi Renani et al., 2021).
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The necessity of aligning social media marketing practices with R&D strategies calls for strategic models that consider
organizational, technological, policy, and environmental dynamics in tandem. One such model is the CATWOE framework, a
systems thinking approach that analyzes elements such as Customers, Actors, Transformation process, Worldview, Owners,
and Environmental constraints to create holistic and sustainable strategic solutions (Safardoust et al., 2023; Sahafzadeh &
Haghighi, 2023). This approach is particularly relevant in the Iranian home appliance sector, which faces unique challenges
such as market saturation, limited international competitiveness, and infrastructural constraints (Abdullah et al., 2021;
Sahafzadeh & Haghighi, 2022). Moreover, the industry must cope with global trends including green technologies, Al-based
product design, and rising consumer awareness around sustainability and digital experiences (Chanda et al., 2024; Shaila et al.,
2024; Wang, 2023).

The present study thus aimed to design a model for social media-based marketing integrated with R&D policies using the
CATWOE strategic approach, tailored specifically for the home appliance industry in Iran. This model sought to bridge the
gap between innovation generation and market reception through structured stakeholder engagement and digital ecosystem
alignment. This research is grounded in a comprehensive review of the literature on brand equity, digital transformation, social
media analytics, internal marketing dimensions, and eco-friendly innovation adoption (Alfiyanti & Karamang, 2025;
Khoshkalam Soleymandarabi et al., 2023; Michael et al., 2024). By synthesizing theoretical insights and empirical analysis,
the proposed model aims to offer a practical roadmap for marketing practitioners and R&D managers seeking to optimize their
strategic outputs through integrated digital systems.

Methods and Materials

This study employed a sequential exploratory mixed-method design. The qualitative phase involved expert interviews
conducted through a snowball sampling method to achieve theoretical saturation. Experts included university professors and
industry professionals in digital marketing and innovation management, totaling 15 individuals. Three rounds of the Delphi
method were used to validate the key components and subcomponents of the proposed model.

In the quantitative phase, a sample of 384 home appliance marketers across Iran was selected through simple random
sampling. A standardized questionnaire was developed based on the findings of the qualitative phase. Validity was tested using
confirmatory factor analysis, and reliability was verified with Cronbach's alpha coefficients. The final model was evaluated
using Partial Least Squares Structural Equation Modeling (PLS-SEM) through SmartPLS software. All ethical protocols and
data handling procedures complied with academic research standards.

Findings

The results from the qualitative Delphi method led to the confirmation of ten major components and thirty-six
subcomponents that form the foundation of the proposed model. These ten dimensions are: (1) Knowledge Capital, (2)
Technological Factors, (3) Business Infrastructure Factors, (4) Business Transformation Factors, (5) Business Strategy Factors,
(6) General Infrastructure, (7) Business Investment Factors, (8) Supportive Policy Factors, (9) Global Business Perspective,
and (10) Business Constraints.

In the quantitative phase, the structural model assessment revealed that all ten components significantly influenced R&D
policy formulation in the context of social media marketing integration. The standardized path coefficients indicated that
Knowledge Capital exerted the strongest influence, followed by Technological Factors, Business Infrastructure, and Business
Transformation. Conversely, Global Business Perspective and Business Constraints ranked lowest in terms of their relative

impact.
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Model fit indices confirmed the appropriateness of the proposed framework, and all outer loadings for observed variables
were above the threshold value of 0.7, indicating strong indicator reliability. Composite reliability and average variance
extracted (AVE) also met acceptable benchmarks, ensuring convergent and discriminant validity of the constructs. The model
demonstrated high explanatory power for the dependent variable (R&D strategy alignment) with an R2 value exceeding 0.70.

Discussion and Conclusion

The findings of this study underscore the pivotal role that Knowledge Capital plays in shaping effective marketing strategies
grounded in research and development. In line with previous studies, the presence of organizational learning structures, real-
time customer feedback loops, and internal knowledge management systems can significantly influence how marketing insights
are fed back into the innovation cycle (Ali & Naushad, 2023; Mahboobi Renani et al., 2021). The study reaffirms that without
a solid base of knowledge capital, even the most technologically advanced strategies may fail to resonate with market realities.

Technological Factors emerged as the second most influential component, highlighting the role of digital platforms, Al-
based analytics, and social listening tools in formulating responsive marketing policies. This finding aligns with contemporary
research which emphasizes the digital maturity of organizations as a driver of marketing efficiency and customer engagement
in the age of Industry 4.0 (He, 2023; Kumar & Mishra, 2024; Wang, 2023). The integration of smart tools into marketing and
R&D processes enables firms to identify emerging consumer trends, predict behavior, and test product concepts in dynamic
online environments.

The third and fourth-ranked components—Business Infrastructure and Business Transformation—indicate the essential
nature of systemic readiness and change management in executing digitally-enabled strategies. These findings support the
assertion that sustainable digital marketing systems must be underpinned by agile organizational structures and an openness to
innovation and disruption (Safardoust et al., 2023; Simamora, 2025).

Conversely, Global Business Perspective and Business Constraints, although significant, ranked lowest in impact. This may
be attributed to the domestic focus of many Iranian home appliance manufacturers who may lack sufficient exposure to
international markets or regulatory environments. However, existing research has emphasized the growing importance of global
branding and cross-border consumer engagement in driving long-term competitiveness (Chanda et al., 2024; Shaila et al.,
2024). Future strategic orientations should therefore include internationalization efforts, export readiness assessments, and
multilingual digital campaigns to expand reach.

From a theoretical standpoint, this study contributes to the literature by operationalizing the CATWOE framework in a
complex industrial context, thereby offering a structured and stakeholder-oriented methodology for policy alignment. The
model’s ability to synthesize diverse strategic drivers—ranging from infrastructure and policy to culture and capital—makes it
adaptable to other sectors undergoing digital transformation. Practically, the model offers a roadmap for managers to balance
internal capabilities with external opportunities, particularly in resource-constrained environments.

In conclusion, the integration of social media-based marketing into R&D policy is not merely a technological upgrade but
a strategic imperative. Organizations in the Iranian home appliance sector must prioritize knowledge capital, embrace
technological innovations, and invest in infrastructural agility to remain relevant in a hyper-competitive digital marketplace.
The CATWOE-based model proposed in this research serves as a blueprint for designing robust, adaptable, and consumer-

aligned strategies that harmonize innovation with communication.
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