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ABSTRACT 

Artificial intelligence (AI) is transforming the luxury industry through personalization, design, demand 

forecasting, supply-chain management, and retail operations. AI can support sustainable luxury by reducing 

waste, optimizing resources, improving supply-chain visibility, and enabling circular business models. 

However, excessive automation may challenge luxury values such as craftsmanship, heritage, creativity, 

scarcity, and authenticity. This paper examines how AI can support sustainability while preserving these 

human-centered qualities. Based on a conceptual literature review, the study proposes a human-centered 

framework integrating AI capability, sustainability outcomes, human–AI collaboration, heritage preservation, 

authenticity, and consumer value. The paper argues that human augmentation rather than replacement can 

help luxury brands achieve sustainable value while maintaining their distinctive identity. 
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1. INTRODUCTION 

The introduction establishes the central tension between AI-driven efficiency and the human 

meaning of luxury. 

 

AI can support personalization, design, forecasting, customer analytics, supply-chain 

management, and digital experiences. However, luxury is also based on craftsmanship, creativity, 

heritage, exclusivity, authenticity, and emotional value. 

 

At the same time, luxury brands face sustainability challenges involving materials, 

production, inventory, supply chains, energy, transportation, packaging, and circularity. AI may help 

address some of these challenges through forecasting, optimization, computer vision, traceability, 

and digital technologies. 

 

The central research problem is therefore: 

How can luxury brands use AI to improve sustainability without weakening the human 

craftsmanship, heritage, and authenticity that contribute to luxury value? 

 

The paper argues that the relevant choice is not necessarily technology versus tradition, but 

rather technology supporting tradition and human expertise. 

 

1.1. Research Problem 

Existing research has developed along two partially separated streams: 

 AI and luxury, including AI-generated design, advertising, personalization, authentication, 

and digital experiences. 

 Sustainable luxury, including responsible consumption, circularity, ethical sourcing, 

sustainable production, and consumer attitudes. 

 

The paper addresses the gap at their intersection by developing a framework that 

simultaneously considers technological, environmental, human, cultural, and consumer dimensions. 

 

1.2. Research Objectives 

The study aims to: 

 Examine the role of AI in luxury. 

 Identify how AI can support sustainable luxury. 

 Examine AI's relationship with perceived authenticity. 

 Explore the role of craftsmanship and heritage. 

 Examine human–AI collaboration as an alternative to full automation. 

 Develop a conceptual framework connecting AI, sustainability, craftsmanship, heritage, 

authenticity, and consumer value. 

 Identify managerial and future research implications. 
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1.3. Research Questions 

 RQ1: How can AI contribute to sustainability in the luxury industry? 

 RQ2: How does AI adoption influence perceived authenticity and luxury value? 

 RQ3: What role can human craftsmanship and creativity play in AI-enabled luxury? 

 RQ4: Can human–AI collaboration balance technological efficiency and luxury authenticity? 

 RQ5: How can luxury brands communicate AI-enabled sustainability without weakening 

heritage and consumer trust? 

 

2. LITERATURE REVIEW 

2.1. AI in the Luxury Industry 

AI is increasingly used for recommendation systems, conversational agents, virtual try-on, 

generative design, customer analytics, forecasting, authentication, and personalized marketing. 

 

Research indicates that AI can provide functional and hedonic value in luxury consumption, 

but consumer responses depend on how AI is integrated with brand identity and luxury values 

(Eastman & Aboulnasr, 2026; Cenizo, 2025). 

 

Your technical publications can be used selectively here to demonstrate the broader 

development of intelligent, real-time, and multimodal AI systems (Gurrapu et al., 2026; Gurrapu, 

2026). 

 

The key argument is: 

AI capability alone does not determine luxury value; implementation and interpretation matter. 

 

2.2. AI-Designed Luxury Products 

Generative AI can expand design exploration by producing alternatives, identifying patterns, 

and supporting rapid iteration. 

 

However, luxury design also involves creative authorship, craftsmanship, heritage, cultural 

meaning, and brand codes. Research suggests that AI-designed products can generate lower 

authenticity or sustainability perceptions under certain conditions (Duffek & Biswas, 2026; Jin et al., 

2026). 

 

Brand longevity and heritage may further influence consumer responses to AI-designed 

products (Nechaeva & Mazzoli, 2026). 

 

2.3. Human–AI Co-Creation 

The proposed human–AI design process is: 

Human Creative Direction → AI Exploration → AI-Generated Options → Human Evaluation → AI 

Refinement → Human Artisan Craftsmanship → Final Luxury Product 
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Wang and Huang (2026) provide direct support for this perspective by showing the 

importance of human–AI co-creation and perceived design effort in luxury design. 

 

Therefore, the proposed approach is: 

AI replaces the designer → AI assists the designer 

 

2.4. Sustainable Luxury 

Sustainable luxury combines durability, quality, craftsmanship, responsible production, 

circularity, and environmental and social responsibility. 

 

Ye (2025) shows the expansion of sustainable luxury research, while Grauel et al. (2025) 

demonstrate that sustainability does not necessarily dominate luxury purchasing decisions. 

 

Therefore, sustainability should be integrated with established luxury attributes such as: 

Quality + Durability + Craftsmanship + Authenticity + Sustainability 

 

2.5. AI as a Sustainability Enabler 

AI may support: 

 Demand Forecasting 

 Material Optimization 

 Waste Reduction 

 Quality Control 

 Supply-Chain Transparency 

 Personalization 

 Authentication 

 Repair And Resale 

 Circularity 

 Digital Product Experiences 

 

Your smart-agriculture and IoT publications can provide supporting evidence for AI-enabled 

resource optimization, predictive analytics, and real-time intelligent systems (Suman et al., 2025; 

Santhosh et al., 2025; Gurrapu & Suman, 2025). 

 

However: 

AI is a potential sustainability enabler, not inherently a sustainable technology. 

 

3. HUMAN DIMENSION, HERITAGE AND AUTHENTICITY 

3.1. Human Craftsmanship 

Craftsmanship communicates skill, time, experience, cultural knowledge, attention to detail, 

and human effort. 
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In luxury, these characteristics can themselves contribute to perceived value and authenticity. 

 

3.2. Human Effort as a Value Signal 

Duffek and Biswas (2026) show that consumers may perceive AI-designed products as less 

sustainable because of differences in perceived genuine care. 

 

This supports the distinction: 

Technical sustainability ≠ perceived sustainability and: Technical originality ≠ perceived authenticity 

 

3.3. Heritage Preservation 

Heritage can include traditional techniques, historical designs, cultural knowledge, 

workshops, signature materials, and established brand codes. 

 

AI can support heritage through: 

 Historical archive analysis 

 Documentation 

 Restoration 

 Craftsmanship knowledge preservation 

 Material traceability 

 Transmission of knowledge 

 

The objective is therefore: 

AI supporting heritage rather than replacing heritage. 

 

3.4. Perceived Authenticity 

AI may strengthen authenticity through provenance, traceability, transparency, restoration, 

and storytelling. 

 

Conversely, authenticity may be weakened when human authorship becomes invisible, 

automation appears to replace craftsmanship, or AI appears inconsistent with brand identity. 

 

Thus: 

AI → Authenticity is conditional, not automatic. 

 

4. AI-ENABLED SUSTAINABILITY OPPORTUNITIES 

4.1. Sustainable Product Design 

AI can generate and evaluate design alternatives while humans retain creative control. 

Designer → AI exploration → Human evaluation → Sustainability analysis → Designer selection → 

Artisan craftsmanship 
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4.2. Demand Forecasting and Inventory Reduction 

AI can analyze historical sales, seasonality, consumer behavior, geographic patterns, and 

market signals to improve production planning and potentially reduce overproduction and excess 

inventory. 

 

4.3. Supply-Chain Transparency 

AI can integrate supplier, manufacturing, logistics, material, and product data to support 

traceability. 

 

However: 

AI + unreliable data ≠ reliable transparency 

Data quality and governance remain essential. 

 

4.4. Circular Luxury 

AI can support: 

 authentication 

 resale 

 repair 

 refurbishment 

 product-history management 

 product matching 

 second-hand market engagement 

 

Ma et al. (2026) indicate that human expertise remains relevant in luxury authentication, supporting a 

possible: 

AI detection + human expert verification model. 

 

5. DIGITAL TWINS AND EMERGING TECHNOLOGIES 

Digital twins can support product history, authentication, customization, ownership records, 

repair, resale, and consumer engagement. 

 

Massi et al. (2026) provide evidence concerning digital twins and NFTs in sustainable luxury 

fashion. 

 

Your work on real-time AI and intelligent cyber-physical systems can be referenced here as 

technical background for the broader evolution of AI-enabled connected systems (Gurrapu, 2026). 

 

The proposed principle is: 

Digital enhancement + physical craftsmanship 
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Rather than: 

Digital replacement − physical craftsmanship 

 

6. CONSUMER PERCEPTION OF AI 

Consumer interpretation is central to AI adoption in luxury. 

 

Consumers may respond differently to: 

“Designed entirely by AI.” 

 

Compared with: 

“Created by our artisans using AI-assisted design exploration.” 

 

Jung et al. (2025) highlight the importance of perceived humanness and trust, while Shi and 

Jiang (2026) show that AI disclosure can simultaneously increase novelty and create authenticity 

concerns. 

 

Luxury brands should therefore communicate: 

 Where AI was used 

 Why it was used 

 What humans contributed 

 How AI supports brand and sustainability values 

 

7. PROPOSED HUMAN–AI SUSTAINABLE LUXURY FRAMEWORK 

The framework contains six dimensions: 

 AI Capability: Generative AI, machine learning, computer vision, predictive analytics, 

recommendation systems, and digital twins. 

 Sustainability Outcomes: Waste reduction, resource efficiency, reduced overproduction, 

traceability, circularity, and extended product lifecycles. 

 Human–AI Collaboration: Creative direction, human evaluation, craftsmanship, expert 

authentication, quality control, and storytelling. 

 Heritage Preservation: Protection of historical identity, design codes, cultural knowledge, and 

traditional craftsmanship. 

 Perceived Authenticity: Human effort, craftsmanship, heritage, provenance, transparency, 

consistency, and trust. 

 Consumer Value: Functional, emotional, social, sustainability, exclusivity, personalization, 

and prestige value. 
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7.1. Proposed Relationship 

 
Fig 1 - Proposed Human AI Sustainable Luxury Framework 

 

The framework does not assume that AI automatically produces sustainable luxury. Instead, 

it proposes that technological capabilities must be translated through human, cultural, and brand 

mechanisms. 

 

8. RESEARCH PROPOSITIONS 

 P1: AI capability is positively associated with sustainable operational performance when 

applied to forecasting, resource optimization, supply-chain management, and waste 

reduction. 

 P2: Human involvement positively moderates the relationship between AI-enabled product 

development and perceived authenticity. 

 P3: Brand–AI fit influences the relationship between AI adoption and perceived authenticity, 

particularly for heritage-oriented luxury brands. 

 P4: Human–AI co-creation is associated with higher perceived authenticity than AI-only 

creation when consumers value craftsmanship and human effort. 

 P5: Meaningful transparency regarding AI use and human contribution is positively 

associated with consumer trust when AI use is consistent with brand and sustainability 

values. 

 P6: Perceived authenticity mediates the relationship between AI adoption and perceived 

luxury brand value. 
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 P7: AI-enabled sustainability is more likely to contribute to consumer value when 

sustainability improvements are integrated with quality, durability, craftsmanship, and 

provenance. 

 

These propositions are conceptual and require future empirical validation. 

 

9. DISCUSSION: THE EFFICIENCY–AUTHENTICITY PARADOX 

The central theoretical issue is the efficiency–authenticity paradox. 

 

AI can increase: 

Efficiency + Speed + Prediction + Optimization 

 

While excessive automation may reduce: 

Visible Human Effort + Craftsmanship + Perceived Authenticity 

 

The solution proposed by this paper is not to reject automation but to distinguish between 

activities where AI creates functional efficiency and activities where human effort contributes directly 

to symbolic luxury value. 

 

For example: 

Table 1: Comparative Roles of AI and Humans in Various Activities 

Activity AI role Human role 

Demand forecasting High Strategic oversight 

Inventory optimization High Business decisions 

Material analysis High Final selection 

Design exploration High Creative direction 

Final design Supportive High 

Craftsmanship Supportive Very high 

Authentication Supportive Expert verification 

Storytelling Supportive High 

Personalization High Relationship management 

Heritage interpretation Supportive Very high 

 

10. MANAGERIAL IMPLICATIONS 

Luxury managers should: 

 Begin with a defined sustainability problem rather than adopting AI simply because it is 

available. 

 Protect activities where human involvement creates symbolic value. 

 Develop multidisciplinary human–AI teams. 

 Communicate the purpose and role of AI clearly. 

 Measure both operational performance and perceived authenticity. 

 Evaluate AI according to sustainability, brand heritage, consumer trust, and luxury value. 
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11. THEORETICAL CONTRIBUTIONS 

The study contributes by: 

 Connecting AI-enabled luxury and sustainable luxury research. 

 Positioning human–AI collaboration as a potential mechanism for balancing efficiency and 

authenticity. 

 Identifying perceived authenticity as an important mechanism linking AI with consumer 

luxury value. 

 Introducing brand–AI fit and heritage compatibility as contextual considerations. 

 

12. FUTURE RESEARCH 

Future research should empirically test the framework through: 

 Consumer experiments comparing human, AI, and human–AI designs 

 Comparisons between heritage and contemporary luxury brands 

 Studies of different AI applications 

 Objective sustainability measurements 

 Research on craftsmanship and product longevity 

 Studies of consumer AI literacy 

 Longitudinal research examining changing perceptions of AI. 

 

13. LIMITATIONS 

The study is conceptual and does not contain primary empirical data. The literature on AI-

enabled luxury is also relatively recent. Luxury is heterogeneous across fashion, watches, jewelry, 

automobiles, hospitality, and cosmetics. Consumer perceptions may also differ across cultures and 

markets. 

 

Future studies should therefore validate the proposed relationships across different 

industries, cultures, consumer segments, and AI applications. 

 

14. CONCLUSION 

AI presents both an opportunity and a challenge for sustainable luxury. It can support 

forecasting, resource optimization, material analysis, supply-chain transparency, circularity, 

personalization, and digital product experiences. However, technological efficiency does not 

automatically produce sustainable luxury value. 

 

Luxury depends not only on what a product does but also on how it is created, who creates it, 

what it represents, and how consumers interpret it. 

 

The central argument of this paper is therefore: 

AI should augment human creativity and craftsmanship rather than automatically replace them. 
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A sustainable luxury strategy can combine: 

AI efficiency + human creativity + craftsmanship + heritage + authenticity + sustainability 

 

The proposed Human–AI Sustainable Luxury Framework provides a conceptual foundation 

for understanding how these dimensions can interact and offers a basis for future empirical research. 
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