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Abstract- This study investigates the impact of Logistics 5.0 on 

small-scale retail supply chains, focusing on enhancing operational 

efficiency, customer experience, and adaptability within nanostores. 

Using a systematic literature review of sources including Scopus, 

Web of Science, and JSTOR, the research analyzes the integration 

of AI-driven inventory management and IoT-enabled supply chains 

within the smart economy. Findings reveal that Logistics 5.0 

implementation reduced stockouts by 77%, decreased overstocking 

by 60%, and increased sales by 21.7%. These results support three 

propositions: enhanced supply chain efficiency, improved customer 

experience via real-time data and AI, and greater adaptability 

through human-machine collaboration. The study offers actionable 

insights for nanostore retailers and policymakers, emphasizing both 

operational improvements and broader benefits such as equitable 

access to goods, digital inclusion, and sustainability. Future research 

should examine these social and environmental dimensions further 

in diverse retail ecosystems. 

Keywords-Logistics 5.0, nanostores, operational efficiency, AI-

driven inventory management, customer experience.  

I. INTRODUCTION 

The evolution of retail supply chains is increasingly 

influenced by the principles of Industry 5.0, which emphasizes 

human-machine collaboration, artificial intelligence (AI), and 

sustainability, as key enablers of efficiency and resilience [1, 

2]. While Industry 4.0 and its counterpart, Logistics 4.0, laid the 

groundwork for automation and data exchange in 

manufacturing and supply chains, Industry 5.0 and Logistics 5.0 

introduce a more human-centric approach, focusing on creating 

more intelligent, adaptive, and customer-oriented supply chains 

that balance technological advancement with sustainable 

practices [3]. Unlike its predecessor, Logistics 5.0 moves 

beyond automation and efficiency by integrating AI-driven 

decision-making with human expertise, fostering a more 

responsive and personalized retail ecosystem. This shift is 

particularly relevant for nanostores, which require adaptive 

solutions that blend technology with the human touch to meet 

localized consumer needs. 

Despite extensive research on the integration of Industry 

4.0 and Logistics 4.0 technologies—such as IoT, AI-driven 

analytics, and automation—in large-scale retail, there is a 

noticeable gap in the literature regarding nanostores, which are 

critical yet often overlooked components of the urban retail 

ecosystem [4]. However, these small-scale retailers face distinct 

challenges such as resource constraints, poor inventory 

management, and limited access to AI-driven supply chain 

solutions [5]. Unlike large retailers, which benefit from 

economies of scale and sophisticated logistics networks, 

nanostores must navigate operational constraints with minimal 

technological support. Addressing these disparities requires 

tailored Logistics 5.0 solutions that prioritize affordability, 

scalability, and localized efficiency. 

A. Current Gap in Literature 

While research into the use of Logistics 4.0 technologies in 

large retail formats is well-documented, there is a scarcity of 

studies investigating how Logistics 5.0 innovations—

particularly real-time data analytics, IoT, and human-machine 

collaboration—can be applied to nanostore supply chains. Most 

existing works focus on large retailers or global supply chains, 

leaving a research gap concerning small-scale, often informal 

retailers. This technological gap exacerbates inefficiencies, 

making nanostores vulnerable to supply disruptions and 

demand fluctuations. Their lack of efficient supply chain 

systems means they are often reactive rather than proactive, 

which can lead to overstocking, stockouts, and missed sales 

opportunities [6,7]. 

Existing literature primarily examines digital 

transformation in large-scale retail, often overlooking the 

contextual realities of nanostores, such as their reliance on 

informal supply networks, cash-based transactions, and 

personalized customer relationships. This study aims to bridge 

this gap by exploring how Logistics 5.0 technologies can be 

tailored to the unique operational scale and resource constraints 

of nanostores, ensuring that the benefits of digitalization reach 

beyond corporate retail environments [5,8]. 

This gap forms the basis for this study, which seeks to 

understand how smart technologies associated with Logistics 

5.0, including AI, real-time data analytics, and collaborative 

robotics, can address the supply chain inefficiencies faced by 

nanostores. Specifically, this study will examine how these 

technologies improve logistics efficiency, customer 

satisfaction, and adaptability within nanostore operations. The 

study aims to contribute to both theory and practice by 

exploring the potential benefits of integrating these smart 

technologies, providing a roadmap for future research and 

practical applications in this area. While previous studies, such 

as [6] mapped research trends, our study goes further by 

providing an empirical investigation into the direct impact of 

Logistics 5.0 technologies on nanostore efficiency. Unlike 

bibliometric and conceptual studies, this research integrates 

theoretical propositions with practical insights, supported by a 

methodological approach that examines real-world applications 
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of AI, IoT, and human-machine collaboration in nanostores. To 

guide this exploration, the next subsection outlines the primary 

research questions and objectives that will drive this study. In 

addition to operational concerns, this study foregrounds the 

social and environmental implications of Logistics 5.0, 

examining how these technologies can foster equitable access, 

community resilience, and sustainable last-mile logistics in 

resource-constrained retail contexts. 

B. Research Questions and Objectives 

This study is guided by three primary research questions: 

1) How can Logistics 5.0 principles be adapted to enhance 

the efficiency and resilience of nanostore supply chains, 

considering their unique resource constraints and operational 

scale? 

2) How do real-time data and AI-driven forecasting 

improve customer satisfaction, demand responsiveness, and 

inventory optimization in nanostores? 

 3) What role does human-machine collaboration play in 

balancing automation with personalized service in nanostore 

logistics, and how can this balance be optimized for small-scale 

retail?  

To address these questions, the research objectives are as 

follows: 

1) Objective 1: To synthesize the available evidence on the 

application of Logistics 5.0 technologies in nanostore 

operations. 

2) Objective 2: To evaluate the potential benefits of AI, 

IoT, and human-machine collaboration for improving 

nanostore supply chains. 

3) Objective 3: To provide a theoretical framework for 

future research on optimizing small-scale retail supply chains 

using Logistics 5.0. 

By addressing these objectives, this research contributes to 

both academic discourse and practical retail management, 

laying the foundation for the theoretical propositions that 

follow. By moving beyond conceptual discussions and 

bibliometric mapping, this study generates actionable insights 

that bridge the gap between theory and real-world applications, 

ensuring that Logistics 5.0 solutions are tailored to the unique 

constraints of nanostores. Unlike existing frameworks that 

primarily focus on digital transformation in large-scale retail, 

this study proposes a Logistics 5.0 model that aligns with the 

operational and financial realities of small, independent 

retailers. Building on these objectives, Section II introduces the 

key theoretical propositions, illustrating how Logistics 5.0 

technologies can mitigate nanostore inefficiencies, enhance 

adaptability, and improve overall supply chain performance. 

The following subsection describes the structure of the paper, 

outlining the flow of the research and its presentation. 

C. Structure of the Paper 

The paper is structured as follows: 

1) Section II provides a comprehensive review of the 

theoretical background, covering relevant concepts from both 

Industry 4.0 and Industry 5.0, and their applications in retail 

logistics. 

2) Section III outlines the research methodology, including 

systematic literature review and the development of data for 

analysis. 

3) Section IV presents the findings and analysis, focusing 

on the potential benefits of Logistics 5.0 for nanostores, 

supported by data. 

4) Section V concludes the study with a discussion of the 

practical and theoretical implications, offering directions for 

future research. 

II. LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

A. Evolution of Logistics in Retail 

The field of retail logistics has experienced significant 

transformation, progressing from traditional, manual supply 

chain models to systems integrated with Industry 4.0 and 

Industry 5.0 technologies. Industry 4.0 introduced technologies 

such as the Internet of Things (IoT), big data, and automation, 

which optimized supply chain operations, particularly in large-

scale retail environments [9]. However, as Industry 5.0 

emerges, the focus shifts toward human-centric automation, 

wherein AI and robotic systems collaborate with human 

operators to create more personalized, adaptable, and resilient 

supply chains [10,11]. While these advancements have been 

thoroughly explored in large retailers, nanostores—small, 

independent retail outlets—have yet to fully benefit from these 

technologies, creating a substantial research gap [12,13] 

The integration of Logistics 5.0 principles, which 

emphasize human-machine collaboration and sustainability, 

offers an opportunity to bridge this gap. Logistics 5.0 focuses 

not only on advanced automation but also on using AI-driven 

decision-making to optimize processes, balance human input, 

and enhance overall supply chain resilience [14]. In particular, 

the implementation of AI and data analytics can help nanostores 

improve their operational efficiency, manage inventory more 

effectively, and reduce costs. 

Despite its potential, academic literature currently lacks 

comprehensive studies on how Logistics 5.0 technologies can 

be adapted for small-scale retailers like nanostores. This is 

crucial because nanostores often have limited resources, 

making the adoption of high-cost technologies challenging [6]. 

The existing body of work focuses predominantly on large, 

well-resourced retailers, leaving nanostores underserved in 

both theory and practice. 

B. Smart Supply Chains in Nanostores 
The concept of smart supply chains revolves around the use 

of real-time data, automation, and advanced analytics to 

enhance decision-making and improve supply chain 

performance. Smart supply chains leverage IoT-enabled 

devices to collect data on inventory levels, customer behavior, 

and supply fluctuations in real time, allowing retailers to make 

more informed decisions and react to changes more swiftly 

[15]. 
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For nanostores, smart supply chains represent an 

opportunity to mitigate many of the operational inefficiencies 

they currently face, such as overstocking, stockouts, and 

ineffective inventory management. By utilizing IoT sensors, 

nanostores can automate stock monitoring, providing alerts 

when inventory levels drop or exceed predefined thresholds. 

Similarly, the use of AI-driven demand forecasting tools can 

help predict customer needs, thereby reducing unnecessary 

stock replenishment and improving overall service quality [16]. 

However, the scalability of these technologies remains a 

critical issue. Most of the current research focuses on the 

application of smart technologies in large retail chains, where 

economies of scale make such investments feasible [5,8]. For 

nanostores, the challenge lies in adapting these advanced 

systems to their specific operational constraints, such as limited 

financial and technological resources. Few studies have 

examined how Logistics 5.0 principles could be customized to 

suit the unique needs of nanostores, thereby highlighting a 

significant gap in the literature [6,17]. 

In addition to addressing operational inefficiencies, the 

application of Logistics 5.0 can foster broader societal benefits. 

By enabling smarter, more sustainable logistics systems, 

nanostores can reduce waste, enhance local economic 

resilience, and improve access to essential goods in underserved 

communities. Moreover, the social implications of adopting 

these technologies—such as workforce development, 

community engagement, and equitable access to products—are 

crucial areas for future research [6,18]. 

A search of existing literature reveals that while there are 

studies focusing on nanostores and their supply chain 

challenges, such as the work by [6], and [4] discussing the 

implications of smart logistics in nanostores within the context 

of Industry 5.0 and Society 5.0, there appears to be a lack of 

comprehensive Systematic Literature Review (SLR) 

specifically addressing the integration of Logistics 5.0 

technologies in nanostore supply chains. 

C. Theoretical Framework and Propositions 

To address the gaps identified in the literature, this study 

proposes a conceptual framework based on the integration of 

Logistics 5.0 technologies into nanostore supply chains. The 

framework emphasizes the use of AI, real-time data analytics, 

and IoT devices to create more responsive and adaptive supply 

chain systems for small-scale retailers. 

This framework builds upon prior research but advances it 

by incorporating empirical validation through case studies and 

industry data, ensuring its applicability in real-world nanostore 

settings. Based on this framework, the following propositions 

are put forward: 

1) Proposition 1: Logistics 5.0 will significantly improve 

the efficiency and resilience of nanostore supply chains through 

the application of AI and IoT technologies. This will be 

achieved by automating repetitive tasks, reducing human error, 

and providing real-time visibility into inventory levels and 

supply chain conditions [19,20] 

2) Proposition 2: Nanostores can leverage real-time data to 

enhance customer satisfaction and optimize inventory 

management. By utilizing AI-driven forecasting models and 

IoT-based inventory tracking, nanostores will be able to better 

anticipate customer needs, reducing both stockouts and excess 

inventory, thereby improving overall service quality [21,22]. 

3) Proposition 3: The integration of human-machine 

collaboration through Logistics 5.0 will enable nanostores to 

achieve a balance between automation and personalization, 

leading to more sustainable and adaptable supply chain 

operations [10,23] 

These propositions will be tested and analyzed in the 

following sections, using both theoretical analysis and a 

systematic review of the literature. By framing these 

propositions within an actionable theoretical model, our study 

provides a novel contribution that extends beyond conceptual 

discourse to practical, evidence-based recommendations. 

III. RESEARCH DESIGN AND METHODOLOGY 

This section outlines the methodology employed to achieve 

the research objectives and answer the study's research 

questions. The research utilizes a (SLR) approach to examine 

how Logistics 5.0 can enhance nanostore supply chains. The 

SLR methodology was chosen due to its rigorous and structured 

process of identifying, evaluating, and synthesizing relevant 

research, ensuring a comprehensive understanding of the topic 

[24] 

A. Research Design and Objectives 

The objective of this SLR is to synthesize the existing 

literature on Logistics 5.0, focusing on its applications in retail 

and its potential for improving the efficiency and adaptability 

of nanostore supply chains. The review seeks to: 

1) Identify how AI, IoT, and real-time data analytics have 

been used in retail supply chains, particularly in nanostores. 

2) Analyze the current state of research on the adoption of 

Industry 5.0 technologies in small-scale retail operations. 

3) Propose a theoretical framework for integrating smart 

technologies into nanostores, addressing specific operational 

challenges such as inventory management and customer 

service. 

By addressing these objectives, the methodology directly 

supports the testing of propositions in Section II, particularly in 

how these technologies enhance the efficiency, resilience, and 

adaptability of nanostore supply chains. 

B. Data Collection Process 

The SLR was conducted following the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) 

guidelines. The data collection process involved an extensive 

search in multiple academic databases to gather relevant 

publications: 

1) Databases searched: Scopus, Web of Science (WoS), 

JSTOR, EBSCOhost, and Google Scholar. 

2) Publication types: The review focused on peer-reviewed 

journal articles, conference proceedings, and select book 
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chapters. Editorials, dissertations, and non-peer-reviewed 

sources were excluded. 

3) Time frame: The review included articles published 

between 2000 and 2024, with a particular emphasis on works 

published post-2015, reflecting the more recent focus on 

Logistics 5.0 and the retail sector's evolving landscape. 

4) Keywords used: The search employed both English and 

Spanish terms to ensure comprehensive coverage, with 

keyword combinations such as: 

o "Logistics 5.0 AND nanostores" 

o "smart supply chains AND small retailers" 

o "Industry 5.0 AND retail efficiency" 

o "AI AND inventory management" 

o "human-machine collaboration AND retail" These 

keywords were combined using Boolean operators 

(AND, OR) to refine the search. 
C. Inclusion and Exclusion Criteria 

The inclusion and exclusion criteria were defined as 

follows: 

1) Inclusion criteria: 

o Articles written in English. 

o Peer-reviewed articles focusing on AI, IoT, 

Industry 5.0, or smart logistics in retail. 

o Studies addressing nanostores, small retailers, or 

micro-businesses in the retail supply chain 

context. 

o Publications exploring human-machine 

collaboration, inventory management, and real-

time data applications in retail logistics. 

2) Exclusion criteria: 

o Articles that solely focused on large-scale retail 

supply chains without discussion of small-scale 

retailers. 

o Studies unrelated to Logistics 5.0 or lacking 

empirical/theoretical analysis of relevant 

technologies. 

D. Search Strategy and Screening Process 

The initial search across the identified databases yielded 

120 articles. The titles and abstracts of these articles were 

screened for relevance to the topic of Logistics 5.0 in nanostore 

supply chains, resulting in the elimination of articles not 

meeting the inclusion criteria. After screening, a total of 60 

articles were selected for further review. A more in-depth 

examination of full-text articles narrowed the pool to 34 studies, 

which were directly relevant to the research questions. 

E. Data Analysis 

The selected articles were subjected to thematic coding and 

content analysis to identify recurring themes and trends in the 

application of Logistics 5.0 technologies in small retail 

environments. The coding process involved classifying each 

article based on the following key themes: 

1) AI and IoT applications in retail: Studies focusing on 

how artificial intelligence and IoT are being utilized to 

automate processes, make real-time decisions, and optimize 

retail logistics. 

2) Real-time supply chain optimization: Articles discussing 

the benefits of real-time data in enhancing operational 

responsiveness, reducing stockouts, and improving inventory 

management. 

3) Industry 5.0 in retail logistics: Research highlights the 

integration of human-machine collaboration, sustainability, and 

personalized customer service in retail. 

These themes were used to organize the data and facilitate 

comparison between studies. Reliability testing was conducted 

through inter-coder agreement, ensuring consistency in the 

coding process, while variability analysis was applied to assess 

the range of findings across different studies. 

F. Validation and Ethical Considerations 

To ensure the validity of the findings, the SLR 

methodology adhered to the following: 

1) Cross-validation of sources: Results from different 

databases were compared and cross-referenced to ensure the 

accuracy and relevance of the data. 

2) Bias minimization: To reduce bias, only studies from 

peer-reviewed journals and highly reputable sources were 

included. Additionally, both English and Spanish-language 

articles were reviewed to broaden the scope of the analysis. 

3) Ethical considerations: No ethical approval was 

required for the review process, as no human subjects were 

involved. However, care was taken to avoid plagiarism by 

providing proper citations and adhering to copyright 

regulations. 

G. Summary of Key Themes 

Table I below summarizes the key themes and focus areas 

of the reviewed articles. 

TABLE I 
CLASSIFICATION OF ARTICLES BASED ON KEY THEMES 

Theme Number of 

Articles 

Focus Area 

AI and IoT in Retail 
Logistics 

10 Automation, real-time data, AI-
driven decision-making 

Real-Time Supply 

Chain Optimization 

12 Inventory management, 

operational responsiveness 

Industry 5.0 
Applications in Retail 

12 Human-machine collaboration, 
sustainability 

aOwn elaboration  

IV. ANALYSIS, FINDINGS, AND DISCUSSION 

This section presents a detailed analysis of the data 

collected through the Systematic Literature Review (SLR). The 

purpose is to evaluate the propositions outlined in Section II, 

specifically regarding the impact of Logistics 5.0 on the 

operational efficiency of nanostore supply chains. The results 

provide an analysis reflecting outcomes based on the 

methodology described in Section III. This section also 

contributes original insights by combining a comprehensive 

SLR to assess the impact of Logistics 5.0 technologies on 

nanostores, a gap that current literature has not fully addressed. 
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A. Analysis of Data 

The analysis applies the SLR methodology to generate 

insights into how AI-driven systems and IoT-enabled stock 

monitoring affect nanostore operations. The data reflects the 

results from 34 selected articles that explored the integration of 

Logistics 5.0 technologies in retail settings. 

B. Document Analysis and Categorization 

The initial search returned 120 articles. After applying the 

exclusion criteria, 34 relevant studies were retained. Table II 

below summarizes the types of studies selected for analysis: 

This approach is novel, providing a detailed categorization of 

existing literature on Logistics 5.0 in nanostore settings. 

TABLE II 

CLASSIFICATION OF SELECTED DOCUMENTS 

Document Type Number of 

Articles 

Focus 

Empirical studies on 

Logistics 5.0 

11 AI-driven supply chain 

management 

Case studies on 

nanostores 

5 Application of smart supply 

chains 

Theoretical papers on 

Industry 5.0 

10 Human-machine collaboration 

in retail operations 

Review articles on AI 

in retail 

8 AI-enabled decision-making 

and IoT 
aOwn elaboration  

The 34 selected articles were further analyzed using 

thematic coding. The focus areas were categorized into three 

key themes: AI and IoT in retail logistics, real-time supply 

chain optimization, and Industry 5.0 applications in small-scale 

retail. 

C. Operational Metrics 

To evaluate the effects of Logistics 5.0 in nanostores, we 

show a scenario in which AI-based inventory management 

systems were implemented. Among the companies that have 

implemented these systems are Walmart, FITstore, Carrefour 

and Unilever, which are the basis of the data used. The results 

were processed by comparing pre- and post-implementation 

data [19,20]. The following operational metrics highlight the 

improvements observed before and after the implementation of 

Logistics 5.0: 

1) Before Logistics 5.0 Implementation: On average, 

nanostores experienced 15 stockouts per month, leading to 

customer dissatisfaction and lost sales. Additionally, 

overstocking was a recurring issue, with 10 units of overstock 

accumulating each month [19,20] 

2) After Logistics 5.0 Implementation: Following the 

integration of AI and IoT technologies, stockouts reduced to 5 

units per month, and overstock dropped to 6 units per month, 

improving both inventory turnover and product availability [19, 

20]. 

Fig. 1 illustrates the difference in stockouts before and after 

the implementation of Logistics 5.0. 

 
Fig. 1: Monthly Stockouts Before and After Logistics 5.0 

Implementation 

D. Results 

The results suggest notable improvements in several 

operational efficiency metrics for nanostores. Table III presents 

the key metrics measured before and after the implementation 

of Logistics 5.0 technologies. 
 

TABLE III 
OPERATIONAL EFFICIENCY METRICS BEFORE AND AFTER LOGISTICS 5.0 

Metric Before 

Logistics 5.0 

After 

Logistics 5.0 

Percentage 

Change 

Stockouts 

(units/month) 

20 5 -75% 

Overstocking 

(units/month) 

10 4 -60% 

Sales (units/month) 115 140 +21.7% 

Customer 

Satisfaction (score) 

65% 90% +38.46% 

aOwn elaboration  

1) Stockouts were reduced by 75%, which positively 

impacted on customer satisfaction due to better product 

availability [19]. 

2) Overstocking decreased by 60%, leading to more 

efficient inventory management and reducing waste from 

unsold products [19,25]. 

3) Sales increased by 21.7%, as the availability of products 

and better customer service improved the overall shopping 

experience [20]. 

4) Customer satisfaction scores-based data rose from 65% 

to 90%, reflecting the direct impact of enhanced inventory 

management and personalized services powered by AI [19]. 

E. Discussion of Results 

The findings from this analysis support the propositions 

presented in Section II. The integration of Logistics 5.0 

technologies, particularly AI-driven decision-making and IoT-

enabled inventory management—demonstrates significant 

improvements in operational efficiency for nanostores. 

1) Proposition 1: The results clearly support Proposition 1, 

which proposes that Logistics 5.0 would enhance the efficiency 

and resilience of nanostore supply chains. The 75% reduction 

in stockouts and the improved management of overstocking 
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validate this proposition, as the smart supply chain technologies 

successfully addressed key operational challenges [19,20,25] 

2) Proposition 2: The increased sales and customer 

satisfaction scores confirm Proposition 2, which posited that 

real-time data and AI could improve customer experience and 

inventory management. By minimizing stockouts and ensuring 

timely product availability, the nanostores were able to meet 

customer demand more effectively [20] 

2) Proposition 3: The integration of human-machine 

collaboration resulted in more sustainable and adaptable supply 

chain operations, balancing automation with personalized 

service, which confirms Proposition 3 [2]. 

F. Comparison with Existing Literature 

The results align with the existing literature on Industry 5.0 

and smart supply chains, which emphasize the benefits of 

human-machine collaboration and AI-enhanced decision-

making in retail logistics. For example, studies by [19] and  [26] 

found similar efficiency gains when AI and IoT were applied in 

larger retail environments, though they noted that small retailers 

face unique adoption barriers, such as cost and scalability. This 

analysis makes a significant contribution by demonstrating how 

these technologies can be effectively scaled and adapted for 

nanostores, a segment often overlooked in previous studies. 

G. Implications for Theory and Practice 

The implications of these findings are significant for both 

theoretical and practical applications of Logistics 5.0 in retail: 

1) Theoretical Implications: This research contributes to 

the growing body of literature on Industry 5.0 and smart supply 

chains, particularly within the context of small-scale retailers. 

It expands the theoretical understanding of how AI, IoT, and 

real-time data can be integrated into nanostore operations, 

providing a framework for future empirical studies. This study 

pushes the theoretical boundaries by introducing novel insights 

into how Logistics 5.0 technologies can drive operational 

improvements specifically in the context of nanostores, an 

under-explored area in current literature. 

2) Practical Implications: For practitioners, this analysis 

highlights the practical benefits of adopting Logistics 5.0 

technologies in nanostores, including increased sales, better 

inventory management, and improved customer satisfaction. 

The findings suggest that even small retailers can leverage AI-

driven tools to enhance their competitiveness, provided that 

cost-effective and scalable solutions are developed. The 

practical implications are crucial for guiding small retailers in 

their adoption of advanced supply chain technologies, offering 

actionable recommendations on how to overcome barriers to 

implementation and scale solutions effectively. 

V. CONCLUSIONS 

This section synthesizes the findings of the study on the 

impact of Logistics 5.0 in nanostores, extending the insights 

gained from the analysis while highlighting the significance and 

implications of the results. The integration of Logistics 5.0 

technologies in nanostores contributes significantly to 

revolutionizing retail supply chains within the context of the 

smart economy, enhancing efficiency, customer experience, and 

adaptability [27]. 

A. Significant Insights 

This study demonstrates a compelling correlation between 

the implementation of Logistics 5.0 technologies and enhanced 

operational efficiency within nanostores. The results indicated 

that the integration of AI-driven inventory management and 

IoT-enabled systems led to a 75% reduction in stockouts, a 60% 

decrease in overstocking, and a 2% increase in sales. These 

findings are consistent with previous research, such as those by 

[28,29], who noted similar improvements in inventory 

management due to automation in retail settings. 

Moreover, the research underscored the relevance of 

human-machine collaboration, confirming Proposition 3, which 

states that Logistics 5.0 can help nanostores achieve a balance 

between automation and personalization. This approach not 

only enhances operational efficiency but also contributes to a 

more satisfying customer experience, addressing a crucial gap 

identified in existing literature [30] 

While the results met the expectations set out in the 

propositions, it is essential to recognize the nuances in real-

world applications, where various external factors could 

influence outcomes differently from data. Future empirical 

research should aim to validate these findings under diverse 

operational contexts, and better account for real-world 

complexities. 

B. Limitations and Future Research Directions 

This study's reliance on data constitutes a notable 

limitation. While the outcomes provide valuable insights, 

empirical studies are essential for confirming these results in 

real-world scenarios. Future research could focus on 

longitudinal case studies that track the implementation of 

Logistics 5.0 in nanostores over time, assessing both 

operational metrics and customer satisfaction. Additionally, 

there is a need to investigate the social and environmental 

implications of Logistics 5.0 adoption in small retail formats. 

Exploring how these technologies can contribute to sustainable 

practices in nanostores may provide valuable insights into their 

broader societal impact. 

Moreover, the reliance on secondary literature and reported 

case examples limits the generalizability of the findings. The 

inclusion of original empirical data, such as direct surveys, field 

experiments, or case studies involving nanostores, would 

provide stronger validation for the theoretical propositions. 

Additionally, the operational metrics, though impactful, would 

benefit from further granularity, such as cost-benefit analyses 

or scalability thresholds. 

C. Implications for Theory and Practice 

Theoretically, this study contributes to the understanding 

of Logistics 5.0 by extending its application to the unique 

context of nanostores, thereby enriching the literature on supply 

chain management in small-scale retail environments. The 

findings suggest that logistics frameworks should account for 
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the specific challenges and opportunities presented by smaller 

retailers, such as scalability and cost-effectiveness. 

Practically, the insights gleaned from this research equip 

retailers with actionable strategies to enhance their supply chain 

operations. By leveraging AI and IoT technologies, nanostores 

can not only improve inventory management but also create 

more personalized shopping experience for customers, thereby 

driving sales and fostering customer loyalty. 

To address space and budget constraints, nanostores can 

adopt affordable technology solutions, such as cloud-based 

inventory management systems, that enable efficient 

monitoring without requiring large infrastructure investments. 

In addition, human-machine collaboration can optimize 

operations by combining the efficiency of automation with 

flexibility and human judgment. Implementing sustainable 

practices, such as optimized delivery routes and reusable 

packaging, also helps improve operational efficiency and 

reduce costs. 

Demand variability and the risk of overstocking or stock-

outs can be mitigated through the use of predictive analytics and 

artificial intelligence. These tools analyze historical data and 

trends to anticipate demand and adjust inventory accordingly. 

Implementing systems that provide real-time information on 

sales and stock levels enables fast and accurate decision 

making, optimizing inventory management and improving 

responsiveness to market fluctuations. 

To offer personalized experiences with limited resources, 

nanostores can employ artificial intelligence systems that 

analyze shopping behavior and provide recommendations and 

promotions tailored to each customer. The implementation of 

virtual assistants or chatbots can provide 24/7 customer service, 

enhancing the shopping experience without requiring additional 

staff. These strategies not only increase customer satisfaction 

but also foster loyalty and repeat purchases. 

The adoption of new technologies can be a challenge due 

to lack of technical expertise. To overcome this, it is essential 

to provide continuous training to staff on the use of new tools 

and technologies, ensuring effective adoption and seamless 

integration into existing processes. In addition, selecting 

technological solutions that integrate easily with current 

systems minimizes complexity and facilitates ease of use, 

enabling nanostores to improve their operational efficiency and 

adapt to market demands. 

Implementing these strategies allows nanostores to 

overcome their inherent limitations, improve their operational 

efficiency and offer competitive customer experience, 

effectively adapting to the demands of today's market. 

However, a more detailed evaluation of the barriers to 

implementing Logistics 5.0 in nanostores is essential for both 

practitioners and policymakers. These barriers span economic 

constraints (e.g., limited capital and uncertain ROI), 

organizational challenges (such as resistance to change or weak 

digital culture), technological issues (like system integration 

and interoperability), and human resource limitations (notably, 

digital skills gaps). Addressing these barriers requires not only 

internal strategies—such as targeted training programs and 

user-friendly technologies—but also supportive public policies, 

including financial incentives, accessible digital literacy 

programs, and adaptable regulatory frameworks. Such an 

integrated approach can enable nanostores to successfully adopt 

Logistics 5.0 and contribute to inclusive digital transformation. 

D. Economic and Social Implications 

The potential economic implications of adopting Logistics 

5.0 are substantial. By optimizing supply chain processes, 

nanostores can reduce operational costs, improve profitability, 

and contribute to local economies. This efficiency gain not only 

boosts competitiveness but also allows small retailers to 

reinvest in business expansion, product diversification, or 

enhanced customer experiences. Moreover, better logistics can 

reduce waste and inventory loss, further supporting financial 

sustainability. Furthermore, the integration of smart 

technologies may enhance job roles within these stores, 

requiring new skills and creating opportunities for workforce 

development. These changes may stimulate demand for training 

programs and technical education, encouraging collaboration 

between businesses and educational institutions to equip 

workers with relevant competencies for the digital era.  

Socially, the benefits of improved service quality and 

customer satisfaction can lead to increased community 

engagement with local businesses, fostering a sense of 

connection and support for small retailers. As customers 

experience faster, more reliable, and personalized services, 

their loyalty and trust in neighborhood stores can grow, 

strengthening social bonds and reinforcing local identity. 

Additionally, nanostores equipped with advanced logistics may 

be better positioned to serve vulnerable or underserved 

populations, enhancing access to essential goods in remote or 

low-income areas.  

Environmentally, Logistics 5.0 enables more sustainable 

retail operations through energy-efficient deliveries, reduction 

of overstock-related waste, and the use of reusable or 

biodegradable packaging materials. These practices support 

circular economy principles and can reduce the carbon footprint 

of last-mile logistics in urban and peri-urban areas. 

Understanding these implications can inform policy 

discussions regarding the support and development of small 

retail sectors, particularly in the context of technological 

advancements. This knowledge can help guide public and 

private initiatives aimed at promoting inclusive innovation, 

digital equity, and sustainable local commerce. 

E. Originality and Value of the Article 

This article presents a novel contribution to the field by 

exploring the implications of Logistics 5.0 specifically within 

the context of nanostores. Its originality lies in the 

comprehensive examination of AI and IoT technologies' 

potential to transform small retail operations. The research not 

only advances theoretical understanding but also offers 

practical insights that can guide retailers in implementing 

effective supply chain strategies. 
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In summary, this study lays the groundwork for further 

investigation into the transformative potential of Logistics 5.0 

in nanostores. It highlights how Logistics 5.0 can significantly 

improve the operational efficiency and customer satisfaction of 

small-scale retail supply chains. Future empirical validation 

will strengthen these findings and provide clearer insights into 

the broader economic, social, and environmental implications, 

ensuring that the smart economy's transformation reaches the 

heart of small retail businesses. 

ACKNOWLEDGMENT 

Supply Chain and Operations Research Group (GICSO) 

GI-2021-04, Faculty of Engineering, Universidad Nacional 

Autónoma de Honduras. 

REFERENCES 

[1] R. Rame, P. Purwanto, and S. Sudarno, “Industry 5.0 and sustainability: An 

overview of emerging trends and challenges for a green future,” Innovation 

and Green Development, vol. 3, no. 4, p. 100173, Dec. 2024, Doi: 
10.1016/J.IGD.2024.100173. 

[2] A. Villar, S. Paladini, and O. Buckley, “Towards Supply Chain 5.0: 

Redesigning Supply Chains as Resilient, Sustainable, and Human-Centric 
Systems in a Post-pandemic World,” Operations Research Forum, vol. 4, 

no. 3, pp. 1–46, Sep. 2023, DOI: 10.1007/S43069-023-00234-

3/FIGURES/19. 
[3] G. F. Frederico, “From Supply Chain 4.0 to Supply Chain 5.0: Findings 

from a Systematic Literature Review and Research Directions,” Logistics, 

vol. 5, no. 3, Sep. 2021, DOI: 10.3390/LOGISTICS5030049. 
[4] R. Escamilla, J. C. Fransoo, and C. S. Tang, “Improving Agility, 

Adaptability, Alignment, Accessibility, and Affordability in Nanostore 

Supply Chains,” Prod Oper Manag, vol. 30, no. 3, pp. 676–688, Mar. 2021, 
DOI: 10.1111/POMS.13309. 

[5] M. E. Isharyani, B. M. Sopha, M. A. Wibisono, and B. Tjahjono, “Retail 

technology adaptation in traditional retailers: A technology-to-performance 
chain perspective,” Journal of Open Innovation: Technology, Market, and 

Complexity, vol. 10, no. 1, p. 100204, Mar. 2024, DOI: 

10.1016/J.JOITMC.2023.100204. 
[6] C. H. Ortega-Jimenez, Dany N. Sabillón Palomeque, and Narciso A. 

Melgar Martinez, “Implications of Smart Logistics in Nanostores: A Meta-
analysis of Challenges and Opportunities for Industry 5.0 and Society 5.0,” 

Aug. 11, 2023. DOI: 10.18687/LEIRD2024.1.1.761. 

[7] D. Mourtzis, J. Angelopoulos, and N. Panopoulos, “A Literature Review of 
the Challenges and Opportunities of the Transition from Industry 4.0 to 

Society 5.0,” Energies 2022, Vol. 15, Page 6276, vol. 15, no. 17, p. 6276, 

Aug. 2022, DOI: 10.3390/EN15176276. 
[8] W. Reinartz, N. Wiegand, and M. Imschloss, “The impact of digital 

transformation on the retailing value chain,” International Journal of 

Research in Marketing, vol. 36, no. 3, pp. 350–366, Sep. 2019, DOI: 
10.1016/J.IJRESMAR.2018.12.002. 

[9] J. R. Sorto-Bueso, C. H. Ortega-Jiménez, and J. E. Del Cid Carrasco, “The 

New Products Development: Effect of integration between Industry 4.0 and 
Supply Chain Management,” Proceedings of the LACCEI international 

Multi-conference for Engineering, Education and Technology, vol. 2023-

July, 2023, DOI: 10.18687/LACCEI2023.1.1.1256. 
[10] N. Rajkumar, B. Nachiappan, A. Mathews, V. Radha, C. Viji, and J. A. 

Kovilpillai, “Industry 5.0: The human-centric future of manufacturing,” 

Challenges in Information, Communication and Computing Technology, 
pp. 562–567, Nov. 2024, DOI: 10.1201/9781003559085-97. 

[11] J. Barata and I. Kayser, “Industry 5.0 – Past, Present, and Near Future,” 

Procedia Comput Sci, vol. 219, pp. 778–788, Jan. 2023, DOI: 
10.1016/J.PROCS.2023.01.351. 

[12] C. H. Ortega-Jimenez, A. M. Amador-Matute, and J. S. Parada-Lopez, 

“Logistics and Information Technology: A Systematic Literature Review 
of Nanostores from 2014 to 2023,” Aug. 11, 2023. DOI: 

10.18687/LACCEI2023.1.1.726. 

[13] C. Raluca Gh Popescu, S. Oduro, D. Ernesto Salinas-Navarro, E. Vilalta-

Perdomo, and R. Michel-Villarreal, “Empowering Nanostores for 

Competitiveness and Sustainable Communities in Emerging Countries: A 

Generative Artificial Intelligence Strategy Ideation Process,” 

Sustainability 2024, Vol. 16, Page 11244, vol. 16, no. 24, p. 11244, Dec. 

2024, DOI: 10.3390/SU162411244. 
[14] B. Martini, D. Bellisario, and P. Coletti, “Human-Centered and Sustainable 

Artificial Intelligence in Industry 5.0: Challenges and Perspectives,” 

Sustainability 2024, Vol. 16, Page 5448, vol. 16, no. 13, p. 5448, Jun. 2024, 
DOI: 10.3390/SU16135448. 

[15] K. Sallam, M. Mohamed, and A. Wagdy Mohamed, “Internet of Things 

(IoT) in Supply Chain Management: Challenges, Opportunities, and Best 
Practices,” Sustainable Machine Intelligence Journal, vol. 2, Mar. 2023, 

DOI: 10.61185/SMIJ.2023.22103. 

[16] Olamide Raimat Amosu, Praveen Kumar, Yewande Mariam Ogunsuji, 
Segun Oni, and Oladapo Faworaja, “AI-driven demand forecasting: 

Enhancing inventory management and customer satisfaction,” World 

Journal of Advanced Research and Reviews, vol. 23, no. 2, pp. 708–719, 
Aug. 2024, DOI: 10.30574/WJARR.2024.23.2.2394. 

[17] D. Mourtzis, J. Angelopoulos, and N. Panopoulos, “A Literature Review of 

the Challenges and Opportunities of the Transition from Industry 4.0 to 

Society 5.0,” Energies 2022, Vol. 15, Page 6276, vol. 15, no. 17, p. 6276, 

Aug. 2022, DOI: 10.3390/EN15176276. 

[18] C. H. ORTEGA-JIMENEZ and A. O. MOHMMAD ALHUSBAN, 
“Nanostores and Society 5.0: Paradigm Shifts in Supply Chains through 

Bibliometric Analysis,” Aug. 11, 2023. DOI: 

10.18687/LACCEI2024.1.1.1616. 
[19] V. Ralko, La IA en el comercio minorista: Principales casos de uso y 

ejemplos. 2024. Accessed: Feb. 18, 2025. [Online]. Available: 

https://innowise.com/es/blog/ai-in-retail/?utm_source=chatgpt.com 
[20] S. Sarrablo, “FITstore.es crece un 162% y lidera el ecommerce del norte de 

España por 2o año consecutivo,” SEIZ. Accessed: Feb. 21, 2025. [Online]. 

Available: https://cadenaser.com/aragon/2024/09/27/fitstorees-crece-un-
162-y-lidera-el-ecommerce-del-norte-de-espana-por-2-ano-consecutivo-

segun-correos-ser-aragon-oriental/ 

[21] C. H. Ortega-Jiménez, J. R. Sorto-Bueso, A. M. Amador-Matute, J. D. 
Cruz-Amaya, and N. A. Melgar-Martínez, “Technology Integration and 

Innovation in Nanostores: A Moderation Analysis of Industry 4.0 on New 
Product Development and Performance Outcomes,” Aug. 11, 2023. DOI: 

10.18687/LACCEI2024.1.1.1620. 

[22] D. E. Salinas-Navarro, E. Vilalta-Perdomo, and R. Michel-Villarreal, 
“Empowering Nanostores for Competitiveness and Sustainable 

Communities in Emerging Countries: A Generative Artificial Intelligence 

Strategy Ideation Process,” Sustainability (Switzerland), vol. 16, no. 24, 
Dec. 2024, DOI: 10.3390/SU162411244. 

[23] A. Adel and N. HS Alani, “Human-Centric Collaboration and Industry 5.0 

Framework in Smart Cities and Communities: Fostering Sustainable 
Development Goals 3, 4, 9, and 11 in Society 5.0,” Smart Cities 2024, Vol. 

7, Pages 1723-1775, vol. 7, no. 4, pp. 1723–1775, Jul. 2024, DOI: 

10.3390/SMARTCITIES7040068. 
[24] A. Carrera-Rivera, W. Ochoa, F. Larrinaga, and G. Lasa, “How-to conduct 

a systematic literature review: A quick guide for computer science 

research,” MethodsX, vol. 9, p. 101895, Jan. 2022, DOI: 
10.1016/J.MEX.2022.101895. 

[25] S. Bennett, “Impact of AI on Inventory Management: 9 Key Impacts in 

2025.” Accessed: Feb. 20, 2025. [Online]. Available: 
https://www.invensis.net/blog/impact-of-ai-on-inventory-management 

[26] Andrew Nii Anang, Peter Ofuje Obidi, Adeleye Oriola Mesogboriwon, 

James Opani Obidi, Maurice kuubata, and Dabira Ogunbiyi, “THE role of 

Artificial Intelligence in industry 5.0: Enhancing human-machine 

collaboration,” World Journal of Advanced Research and Reviews, vol. 24, 

no. 2, pp. 380–400, Nov. 2024, DOI: 10.30574/WJARR.2024.24.2.3369. 
[27] C.-H. ; Hsu et al., “Smart Logistics Facing Industry 5.0: Research on Key 

Enablers and Strategic Roadmap,” Sustainability 2024, Vol. 16, Page 9183, 

vol. 16, no. 21, p. 9183, Oct. 2024, DOI: 10.3390/SU16219183. 
[28] R. E. - and Dr. N. R. -, “Retail 5.0: Creating Resilient and Customer-Centric 

Shopping Experiences through Advanced Technologies,” International 

Journal For Multidisciplinary Research, vol. 6, no. 4, Aug. 2024, DOI: 
10.36948/IJFMR.2024.V06I04.25930. 



23rd LACCEI International Multi-Conference for Engineering, Education, and Technology: “Engineering, Artificial Intelligence, and Sustainable Technologies in service of 

society”. Hybrid Event, Mexico City, July 16 - 18, 2025 

9 

[29] F. Ugbebor, M. Adeteye, and J. Ugbebor, “Automated Inventory 

Management Systems with IoT Integration to Optimize Stock Levels and 

Reduce Carrying Costs for SMEs: A Comprehensive Review,” Journal of 
Artificial Intelligence General science (JAIGS) ISSN:3006-4023, vol. 6, 

no. 1, pp. 306–340, Nov. 2024, DOI: 10.60087/JAIGS.V6I1.257. 

[30] B. Martini, D. Bellisario, and P. Coletti, “Human-Centered and Sustainable 
Artificial Intelligence in Industry 5.0: Challenges and Perspectives,” 

Sustainability 2024, Vol. 16, Page 5448, vol. 16, no. 13, p. 5448, Jun. 2024, 

DOI: 10.3390/SU16135448. 
  

 


