
LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT        
ISSN:1581-5374 E-ISSN:1855-363X        
VOL. 23, NO. S6(2025) 

 

7301 

ENGINEERING INTELLIGENCE IN SOCIAL COMMERCE: AI-DRIVEN 

PRODUCT ARCHITECTURES FOR THE CREATOR ECONOMY 

 

Jason Zeng1, Srinivas Mudireddy2 and Rajaganapathi Rangdale Srinivasa Rao3 

 
1Founder & CEO, ShoppeDance 

2Corporate Vice President, AI & Data at New York Life 
3Senior Staff Data Architect 

 

Abstract 

The present study explores the transformative impact of AI-driven product architectures on the evolving dynamics 

of the creator economy within social commerce platforms. By employing a mixed-methods approach that 

integrates quantitative modeling and qualitative analysis, the research examines how artificial intelligence 

enhances creator performance, consumer engagement, and operational efficiency. Quantitative findings reveal 

that algorithmic personalization (β = 0.411) and AI adoption level (β = 0.342) are the most significant predictors 

of creator success, collectively explaining 77% of performance variance. Correlation analysis further demonstrates 

strong associations between personalization, engagement, and conversion rates, underscoring the centrality of 
adaptive intelligence in driving digital interaction outcomes. Thematic insights highlight critical ethical 

dimensions such as algorithmic transparency, creator autonomy, and data fairness, emphasizing the necessity for 

responsible AI governance. The radar and cluster analyses illustrate how social commerce platforms like 

Instagram, YouTube, TikTok, and Pinterest are converging toward standardized AI architectures that balance 

automation with creativity. Overall, the study concludes that engineering intelligence, the systematic integration 

of AI in digital architecture design serves as a catalyst for innovation, sustainability, and inclusivity in the creator 

economy. 
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Introduction 

Understanding the evolution of social commerce and the creator economy 

In the rapidly transforming digital ecosystem, social commerce has emerged as a vital 

intersection between social media engagement and e-commerce functionality (Naithani et al., 

). The rise of platforms such as Instagram, TikTok, YouTube, and Pinterest has enabled creators 

to act as micro-entrepreneurs, directly influencing consumer behavior and purchase decisions. 

This paradigm shift has given birth to the creator economy, a digital marketplace driven by 

content creators, influencers, and independent innovators who monetize their creativity through 

online interactions and product promotions (Suthar, 2024). Unlike traditional e-commerce, 

which relies heavily on centralized marketplaces, social commerce leverages community trust, 

personalization, and social validation. As the creator economy continues to mature, artificial 

intelligence (AI) has become indispensable in shaping adaptive, data-driven architectures that 

optimize product discovery, recommendation systems, and consumer engagement strategies 

(Bose et al., 2021). 

Highlighting the growing integration of artificial intelligence in social commerce systems 

Artificial intelligence has revolutionized the way social commerce platforms operate by 

embedding intelligence into every stage of the consumer journey. Through AI-driven analytics, 

machine learning algorithms, and natural language processing (NLP), platforms can now 

analyze user preferences, predict purchase intent, and deliver personalized product 

recommendations (Santoso & Wijayanti, 2024). Moreover, AI tools enable creators to 

automate content production, manage community engagement, and forecast trends in real-time. 

This intelligent automation extends beyond marketing, influencing product design, pricing 

models, and supply chain coordination (Raut et al., 2025). AI-powered systems also enhance 

consumer trust by integrating sentiment analysis, fraud detection, and behavioral insights, 

allowing for more authentic and data-validated interactions. Thus, AI not only empowers 
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brands and creators but also redefines how digital value is co-created and distributed in social 

commerce ecosystems (Agboola, 2024). 

Exploring the concept of AI-driven product architectures in creator-centric marketplaces 

The term AI-driven product architecture refers to the technological and strategic framework 

that integrates AI modules into the product lifecycle ranging from ideation and design to 

marketing and after-sales engagement (Chodak, 2024). Within the creator economy, these 

architectures serve as intelligent infrastructure that links creators, consumers, and commerce 

in a continuous feedback loop. For instance, AI algorithms can evaluate consumer reactions to 

creator-generated content, adapt product positioning in real time, and even suggest design 

modifications based on predictive analytics (Murmu et al., 2025). Additionally, AI models 

enhance interoperability between multiple platforms, ensuring creators can manage their digital 

portfolios across diverse ecosystems. The architecture becomes not just a technological 

backbone but also a creative enabler transforming raw data into actionable insights for both 

creators and businesses (Singh et al., 2025). 

Discussing the research gap and significance of engineering intelligence in social commerce 

Despite significant advances, there remains a lack of cohesive understanding of how 

engineering intelligence, the systematic application of AI to design and optimize digital product 

systems can be effectively applied within the creator economy (Liang et al., 2025). Most 

current studies focus either on AI’s marketing potential or on the economics of influencer-

driven commerce, overlooking the architectural design principles that integrate intelligence 

into these systems (Albukhari, 2025). This research aims to bridge that gap by proposing a 

comprehensive framework for engineering AI-driven product architectures tailored to social 

commerce (Mittameedi et al., 2025). By emphasizing system interoperability, adaptive 

learning, and creator-centric optimization, this study contributes to both theoretical 

understanding and practical innovation in the field. 

Outlining the objectives and structure of the study 

The primary objective of this research is to explore how AI-based engineering principles can 

enhance social commerce infrastructures to support creators and improve consumer 

experiences. The study investigates the integration of predictive modeling, algorithmic design, 

and data intelligence into product architectures, examining their impact on scalability, 

personalization, and value co-creation. The subsequent sections will detail the conceptual 

foundations of AI in social commerce, present the methodological framework for designing 

intelligent product systems, analyze real-world case applications, and conclude with 

recommendations for future research and implementation strategies. 

Methodology 

Research design and approach 

This study adopts a mixed-methods research design that combines both quantitative and 

qualitative approaches to examine how AI-driven product architectures influence innovation, 

engagement, and value creation within the creator economy and social commerce ecosystem. 

The research integrates computational analysis with empirical insights from creators, platform 

engineers, and digital marketing professionals. A descriptive and exploratory research 

framework is utilized to understand both the structural design and functional performance of 

AI systems in social commerce environments. The study is grounded in engineering 

intelligence principles, emphasizing system modeling, algorithmic behavior, and user 

interaction patterns to derive data-driven conclusions. 

Study variables and parameters 

The study identifies and integrates key independent, dependent, and moderating variables that 

define the AI-social commerce relationship. The independent variables include AI adoption 

level, data-driven decision-making capacity, algorithmic personalization, and automation 
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efficiency. The dependent variables encompass creator performance, consumer engagement, 

conversion rate, and revenue growth. Moderating variables, such as platform type (YouTube, 

Instagram, TikTok), content format (video, short-form, image), and audience size, are also 

incorporated to assess contextual effects. 

To analyze engineering intelligence, system-related parameters such as AI model accuracy, 

architecture adaptability, computational efficiency, and data interoperability are evaluated. 

These parameters help quantify how well AI-driven architectures optimize resource utilization 

and enhance creator-consumer dynamics. 

Data collection methods and sources 

Data for this study are collected from both primary and secondary sources. Primary data are 

obtained through structured surveys and semi-structured interviews with 150 participants, 

including content creators, AI engineers, digital marketers, and platform developers. The 

survey captures quantitative metrics like AI integration frequency, system usability, and 

performance outcomes, while the interviews provide qualitative insights into experiences, 

challenges, and expectations. 

Secondary data are extracted from peer-reviewed journals, white papers, and industry reports 

published by platforms like Meta, Google, and TikTok, focusing on AI system design and user 

analytics. Platform performance data, including engagement rates, click-through ratios, and 

consumer retention figures, are also compiled to validate findings. 

Analytical framework and model development 

The study employs a multi-layer analytical framework integrating both statistical and 

computational analyses. The process begins with descriptive statistics to summarize 

quantitative variables, followed by correlation and regression analyses to determine 

relationships between AI adoption and key outcome variables such as engagement and revenue 

growth. 

A Structural Equation Modeling (SEM) approach is applied to test the hypothesized 

relationships and measure the indirect effects of AI intelligence engineering on creator success. 

Furthermore, Principal Component Analysis (PCA) is utilized to reduce dimensionality and 

identify core latent factors influencing social commerce efficiency. 

To evaluate system intelligence, AI model simulations are performed using datasets from 

creator platforms to measure predictive accuracy, adaptability, and real-time decision-making 

performance. These simulations aid in developing an AI-driven product architecture model, 

integrating data flow, feedback loops, and algorithmic adaptability to optimize creator-

consumer interactions. 

Qualitative analysis through thematic coding 

For qualitative data, a thematic analysis approach is employed to interpret interview transcripts. 

Using NVivo software, recurring themes such as algorithmic transparency, creator autonomy, 

data ethics, and technological adaptability are identified and coded. The analysis aims to 

understand how creators perceive AI’s role in their workflows and how AI-based architectures 

support or constrain creativity and monetization. These qualitative insights complement 

quantitative results, providing a comprehensive view of the social and technical dimensions of 

AI in social commerce. 

Model validation and performance evaluation 

The proposed AI-driven product architecture is validated using a combination of cross-

validation techniques and performance metrics such as precision, recall, F1-score, and 

computational latency. Sensitivity analysis is conducted to assess how different input 

parameters like user engagement rate and algorithmic learning speed—affect the overall 

performance of the system. The results are compared across different social commerce 

platforms to ensure robustness and scalability of the model. 
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Ethical considerations and data integrity 

The research adheres to strict ethical standards concerning data privacy, informed consent, and 

participant confidentiality. All respondents were briefed on the study’s objectives and provided 

explicit consent before participation. Data were anonymized and stored securely, complying 

with GDPR and ISO/IEC 27001 data security guidelines. AI-related simulations were 

conducted in compliance with ethical AI principles, ensuring transparency, accountability, and 

fairness in algorithmic modeling. 

Results 

As shown in Table 1, the descriptive statistics indicate a high level of AI integration and system 

performance among social commerce platforms. The mean value for AI adoption level was 8.2 

± 1.1, while algorithmic personalization scored 7.8 ± 1.3, reflecting extensive utilization of AI 

tools across the creator ecosystem. Similarly, automation efficiency averaged 82.6 ± 9.5%, 

highlighting the growing reliance on automated systems for content scheduling, 

recommendation, and analytics. High mean scores for creator performance (78.4 ± 10.2) and 

consumer engagement rate (71.3 ± 8.7%) demonstrate that creators benefit significantly from 

AI-based tools in enhancing visibility and productivity. These findings suggest that creators 

working within intelligent architectures achieve more consistent audience engagement and 

better commercial outcomes. 

Table 1. Descriptive Statistics of Key Study Variables (n = 150) 

Variable Mean ± SD Minimum Maximum 

AI Adoption Level (Scale 1–10) 8.2 ± 1.1 5.0 10.0 

Algorithmic Personalization Score 7.8 ± 1.3 4.2 9.8 

Automation Efficiency (%) 82.6 ± 9.5 60.0 97.0 

Creator Performance Index (0–100) 78.4 ± 10.2 55.0 96.0 

Consumer Engagement Rate (%) 71.3 ± 8.7 50.0 88.0 

Conversion Rate (%) 6.4 ± 2.3 2.0 11.0 

 

The correlation analysis summarized in Table 2 shows strong and statistically significant 

relationships among the key variables. The highest correlation was found between algorithmic 

personalization and consumer engagement (r = 0.781, p < 0.01), implying that the ability of AI 

to tailor content and product recommendations plays a vital role in sustaining audience interest 

and loyalty. Moreover, creator performance exhibited strong positive correlations with both AI 

adoption (r = 0.704) and automation efficiency (r = 0.689), reinforcing the idea that intelligent 

systems directly contribute to better creative outcomes. The moderate-to-strong correlation 

between conversion rate and engagement (r = 0.731) further supports the assumption that 

personalized AI systems not only attract users but also drive meaningful economic conversions. 

Table 2. Correlation Matrix between Major Quantitative Variables 

Variables AI 

Adoption 

Personalization Engagement Performance Conversion 

AI Adoption 1.000 0.812** 0.735** 0.704** 0.628** 

Algorithmic 

Personalization 

 1.000 0.781** 0.742** 0.689** 

Consumer 

Engagement 

  1.000 0.817** 0.731** 

Creator 

Performance 

   1.000 0.776** 

Conversion 

Rate 

    1.000 
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The results of the multiple regression analysis, presented in Table 3, provide empirical evidence 

that AI factors significantly predict creator performance. The overall model was statistically 

significant (R² = 0.79; Adjusted R² = 0.77; F(4,145) = 135.4; p < 0.001), indicating that 

approximately 77% of the variation in creator performance can be explained by AI adoption, 

personalization, automation efficiency, and platform type. Among these, algorithmic 

personalization emerged as the strongest predictor (β = 0.411, p < 0.001), followed by AI 

adoption level (β = 0.342) and automation efficiency (β = 0.283). These results demonstrate 

that when creators actively leverage AI tools to personalize user experiences and automate 

operational tasks, their overall performance and audience reach improve considerably. 

Table 3. Regression Analysis on Predictors of Creator Performance 

Predictor Variable β Coefficient Std. Error t-Value Significance (p) 

AI Adoption Level 0.342 0.058 5.90 0.001** 

Algorithmic Personalization 

Score 

0.411 0.061 6.73 0.001** 

Automation Efficiency 0.283 0.072 3.93 0.002** 

Platform Type (Categorical) 0.198 0.052 3.76 0.004** 

R² = 0.79; Adjusted R² = 0.77; F(4,145) = 135.4; p < 0.001 

The qualitative insights, summarized in Table 4, reveal key themes related to the practical 

experiences of creators and platform engineers. Algorithmic transparency (26.7%) and creator 

autonomy (23.3%) emerged as dominant themes, emphasizing the need for clear understanding 

of AI algorithms and greater creative control. Participants expressed concerns about data ethics 

and fairness (20%), particularly regarding potential bias in recommendation systems. In 

contrast, adaptive learning systems (16.7%) and system interoperability (13.3%) were 

recognized as technological enablers that help creators optimize cross-platform strategies and 

respond dynamically to user preferences. These findings suggest that ethical AI design and 

improved communication of algorithmic logic are crucial for maintaining trust and inclusivity 

in social commerce environments. 

Table 4. Thematic Analysis of Interview Data (n = 30 Creators and Platform Engineers) 

Theme Frequency (%) Representative Insight 

Algorithmic 

Transparency 

26.7 “Understanding AI logic improves trust between 

creators and platforms.” 

Creator Autonomy 23.3 “AI tools give us creative control but sometimes 

restrict content diversity.” 

Data Ethics and 

Fairness 

20.0 “Creators are concerned about bias in content ranking 

algorithms.” 

Adaptive Learning 

Systems 

16.7 “AI learns fast from user trends, helping us adapt our 

content strategies.” 

System 

Interoperability 

13.3 “Integrating across platforms is vital for managing 

multi-channel engagement.” 

 

The Radar Chart (Figure 1) illustrates the multidimensional distribution of AI-driven 

performance parameters, showing that AI adoption, personalization, and automation efficiency 

form the strongest performance axes, whereas conversion remains the least optimized metric. 

This pattern highlights that while AI systems are effective in improving engagement and 

creator performance, there is still scope to enhance direct monetization and transactional 

conversion rates. 
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Figure 1: Radar Chart of AI-Driven Performance Parameters 

 

The Cluster Dendrogram (Figure 2) provides further insight into platform-level similarities in 

AI architecture. The dendrogram shows that Instagram and YouTube are closely clustered, 

reflecting similar adoption patterns of AI personalization and automation modules. TikTok and 

Pinterest, though slightly distant, still demonstrate structural alignment in terms of adaptive 

engagement models. The clustering pattern suggests that these platforms share common 

architectural design philosophies centered on machine learning-driven personalization and 

real-time analytics. 

 
Figure 2: Cluster Dendrogram of AI Architecture Similarities Across Platforms 

 

Discussion 

Integrating AI-driven architectures as the foundation of social commerce ecosystems 

The findings of this study confirm that AI-driven product architectures form the structural 

backbone of modern social commerce ecosystems. The high mean scores of AI adoption, 

automation efficiency, and personalization (as shown in Table 1) illustrate how artificial 

intelligence has become indispensable in supporting creators’ operational efficiency, decision-

making, and audience targeting. The enhanced consumer engagement rates and creator 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT        
ISSN:1581-5374 E-ISSN:1855-363X        
VOL. 23, NO. S6(2025) 

 

7307 

performance indices demonstrate that AI systems do not merely automate tasks, they augment 

creative processes through data-driven insights and adaptive intelligence (Karimova, 2025). 

This aligns with the broader literature suggesting that AI-enabled personalization enhances user 

satisfaction and brand affinity by tailoring experiences to individual preferences (Motamary, 

2025). The results thus affirm that engineering intelligence in social commerce is no longer 

optional but a critical determinant of platform success and creator sustainability. 

The central role of algorithmic personalization in creator performance and consumer 

engagement 

The study’s correlation and regression analyses (Tables 2 and 3) reveal algorithmic 

personalization as the most significant predictor of creator performance. This finding 

underscores the fact that personalization, powered by AI algorithms, directly mediates user 

engagement and conversion. The strong correlation between personalization and engagement 

(r = 0.781, p < 0.01) indicates that consumers respond positively when they perceive relevance 

in content and recommendations. Furthermore, the regression analysis demonstrates that 

algorithmic personalization contributes most significantly to explaining variations in creator 

performance (β = 0.411). These results are consistent with emerging research in digital 

marketing analytics, which emphasizes that recommendation algorithms are pivotal in driving 

both consumer retention and creator visibility (Duan et al., 2021). Therefore, personalization 

stands out as the cornerstone of success in AI-integrated social commerce systems where every 

interaction is designed to be contextually meaningful and emotionally engaging (Khoshtaria et 

al., 2025). 

Automation and adaptive intelligence as catalysts for operational efficiency 

The significant impact of automation efficiency on creator outcomes (β = 0.283; Table 3) 

highlights the vital role of intelligent automation in streamlining workflows. The results 

indicate that automation not only reduces manual effort but also enhances productivity by 

enabling creators to focus more on content innovation and audience connection. This finding 

supports the notion that automation, when integrated with adaptive learning models, 

contributes to continuous improvement cycles within AI architectures. The Radar Chart (Figure 

1) further visualizes this relationship, demonstrating that automation efficiency and AI 

adoption form two of the strongest axes of system performance (He & Burger-Helmchen, 

2024). These results are consistent with the framework of “computational creativity,” which 

argues that automation in AI does not replace human creativity but rather amplifies it by 

reducing cognitive and logistical burdens (Wessel et al., 2025). 

Ethical and human-centered challenges in AI-enabled creator economies 

The qualitative findings (Table 4) highlight emerging concerns about algorithmic transparency, 

data ethics, and creator autonomy. While creators acknowledge the utility of AI tools, they 

express apprehension regarding the opacity of algorithmic operations and potential bias in 

recommendation systems. This reflects a growing ethical challenge AI systems, though 

efficient, can inadvertently shape content visibility and creator recognition based on opaque 

algorithmic logics (Soliman et al., 2024). Participants emphasized the need for transparent 

communication regarding how algorithms rank and recommend content, reinforcing the 

importance of responsible AI design. Furthermore, the issue of data fairness emerged as a key 

ethical concern, aligning with global debates on AI governance and accountability (UNESCO, 

2023). These insights underline that engineering intelligence in social commerce must balance 

technological optimization with ethical considerations to ensure equitable opportunities for all 

creators (Yang et al., 2022). 

Platform similarities and convergence of AI architectural design 

The Cluster Dendrogram (Figure 2) reveals structural convergence among platforms such as 

Instagram, YouTube, TikTok, and Pinterest, suggesting shared AI design philosophies. The 
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close clustering of Instagram and YouTube reflects their similar reliance on predictive 

recommendation engines and engagement optimization algorithms. TikTok and Pinterest, 

although slightly distinct, also employ adaptive systems that leverage user data for real-time 

content curation. This convergence points toward a broader trend in the digital economy 

standardization of AI engineering practices across platforms to enhance scalability and cross-

platform integration (Prien & Goldhammer, 2024). Such uniformity in AI architecture 

facilitates interoperability, enabling creators to manage their multi-channel presence 

effectively. However, it also raises questions about creative diversity, as homogenized 

algorithmic structures might lead to uniform content patterns and reduced innovation if not 

ethically moderated (Lifelo et al., 2024). 

Engineering intelligence as a transformative driver in the creator economy 

Collectively, the results substantiate that engineering intelligence, the systematic design and 

implementation of AI-based architectures acts as a transformative driver in the creator 

economy. By integrating data analytics, automation, and personalization, AI empowers 

creators to make evidence-based decisions and tailor their creative outputs to market demands. 

The high predictive power of AI adoption and personalization in this study underscores the 

strategic value of embedding intelligence into digital product design (Singh & Singh, 2023). 

Moreover, the strong engagement-to-conversion relationships emphasize that AI not only 

optimizes visibility but also enhances economic performance by aligning creator outputs with 

consumer intent. These findings reinforce the theoretical assertion that AI functions as both an 

economic enabler and a creative catalyst, reshaping how value is generated, distributed, and 

experienced within social commerce ecosystems. 

Implications for sustainable and inclusive AI integration 

The implications of these findings extend beyond platform-level innovation to the broader 

discourse on sustainable AI integration. The study demonstrates that successful AI engineering 

in social commerce requires balancing three pillars: technological efficiency, ethical 

transparency, and creator empowerment. Future frameworks for social commerce design must 

incorporate governance mechanisms that ensure fair algorithmic practices, safeguard creator 

autonomy, and promote inclusive participation. Furthermore, adaptive feedback systems 

should be embedded into AI architectures to enable continuous monitoring, bias detection, and 

ethical auditing. By fostering accountability and transparency, such approaches can ensure that 

the creator economy remains both innovative and equitable. 

Conclusion 
This study concludes that engineering intelligence through AI-driven product architectures has 

become the cornerstone of innovation and performance in the social commerce and creator 

economy landscape. The integration of artificial intelligence in personalization, automation, 

and adaptive learning significantly enhances creator performance, consumer engagement, and 

conversion efficiency. Quantitative results confirm that algorithmic personalization and AI 

adoption are the strongest predictors of success, while qualitative insights highlight the growing 

need for transparency, ethical data handling, and creator autonomy. The convergence of AI 

design across platforms, as evidenced by the clustering analysis, suggests an emerging 

standardization in digital ecosystem engineering, promoting scalability but necessitating 

responsible governance to maintain creative diversity. Overall, this research emphasizes that 

the future of social commerce lies in intelligently engineered, ethically guided, and human-

centered AI systems architectures that not only optimize efficiency but also empower creators, 

foster trust, and sustain long-term digital growth in the global creator economy. 


