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Abstract- This study explores how artificial intelligence (Al) can
transform nanostores—small-scale retail enterprises essential to
underserved communities in emerging economies—by improving
service delivery and decision-making. Using a systematic literature
review across major academic databases (Scopus, Web of Science,
IEEE Xplore, Google Scholar), the research integrates findings into
a comprehensive framework based on technology adoption models
(e.g., Technology Acceptance Model, Theory of Planned Behavior),
service co-creation (Service-Dominant Logic), and strategic-
operational theories (e.g., Resource-Based View, Data-Driven
Decision-Making). Results highlight AI’s potential to drive
personalization, automation, and operational efficiency, while also
identifying barriers like infrastructure limitations, digital skill gaps,
and resistance to change. The study includes regional insights from
Latin America, Africa, and Southeast Asia, uncovering shared
challenges and contextual differences. Key technical and ethical
concerns—such as infrastructure requirements, algorithm selection,
digital exclusion, and data misuse—are also examined. Importantly,
the study emphasizes that Al adoption must go beyond technical
readiness, addressing the social, structural, and economic barriers
nanostores face. It advocates localized training, community-based
design, and policy support tailored to the Global South. The paper
concludes with a multi-level framework for inclusive Al adoption in
micro-retail, offering actionable recommendations for policymakers,
practitioners, and researchers. Given the heterogeneity in
operational contexts across regions, future studies should explore
cross-regional comparisons to better understand scalable
innovations. This study promotes responsible digital transformation
and lays a foundation for inclusive innovation in low-resource
retail..
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I. INTRODUCTION

The rapid evolution of Industry 4.0 and the emerging
paradigms of Industry 5.0 have significantly transformed
various sectors, including retail. In this transformative
landscape, nanostores—small, often informal retail outlets—
are increasingly adopting advanced technologies to enhance
their operational efficiency and customer service. However,
while the adoption of Industry 4.0 technologies has been widely
studied, the specific relevance of Industry 5.0 to nanostores and
Al adoption remains an area worth deeper exploration, due to
its emphasis on human-machine collaboration and sustainable
development [1].

Industry  5.0—characterized by a human-centric
approach—emphasizes collaboration between humans and

intelligent systems. Recent implementations of Al in retail have
demonstrated the benefits of this hybrid approach. For example,
Wesco, a Michigan-based convenience store chain, has
introduced Al-powered self-checkout systems, allowing
customers to complete their purchases in seconds without
requiring direct cashier assistance. Similarly, Pizza My Heart,
a California pizza chain, employs an Al chatbot named Jimmy
the Surfer to process customer orders via text messaging,
reducing workload while preserving personalized customer
interaction. For nanostores, this human-centric model offers
unique advantages, as they often rely on personalized customer
service and human interactions [2].

By converging with Al, Industry 5.0 provides nanostores
with a pathway to merge innovation and community-based
service. Al in this context could serve to augment human
capabilities rather than replace them, enhancing customer
experience without losing the human touch that is critical in
small-scale retail environments, while also enabling more
sustainable and resilient business models [3].

Recent studies have shown that Al technologies in small-
scale retail environments are becoming increasingly essential as
competition intensifies and consumer expectations evolve.
Specifically, Al-driven systems, such as customer behavior
prediction models and hyper-personalized marketing, have
proven to significantly improve customer retention and
operational efficiency in small retail settings.

Although commonly used by large platforms, such hyper-
personalized recommendation systems could be adapted for
nanostores, improving local sales and satisfaction. This
growing relevance of Al is further supported by advancements
in technology accessibility, which are expected to rise, pushing
the boundaries of traditional retail practices and enabling cost-
effective digital transformation [4].

The integration of artificial intelligence (Al) in supply
chains has shown promising results, particularly in optimizing
processes and personalizing customer experiences, which is
essential for the survival and growth of nanostores in a
competitive market [3]. Notably, Al enhances decision-making
and inventory management—key for streamlining nanostore
operations amid resource constraints. For example, Al-driven
inventory management solutions, like those developed by Shelf
Engine, use predictive analytics to optimize stock levels,
minimizing waste and reducing costs. Similarly, automated Al
chatbots, such as Meta's WhatsApp Business Al, enable direct
and seamless communication between small retailers and
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customers, fostering loyalty and engagement. Such capabilities
are critical for helping nanostores remain agile and competitive
against larger market actors.

Despite these advancements, there is a gap in the literature
regarding the specific applications of Al in nanostores,
particularly concerning customer service optimization and the
personalization of shopping experiences.

Unlike large retailers, nanostores face unique challenges
that demand tailored Al strategies suited to their resource and
context limitations [5]. This underexplored domain represents
the first major research gap—highlighting the need for tailored
Al strategies aligned with nanostores' operational and socio-
economic constraints. These challenges include limited
resources, smaller customer bases, and a reliance on traditional
methods, which make Al adoption more complex yet
potentially more rewarding [5]. For example, in emerging
economies, informal retailers in countries such as India and
Brazil have begun experimenting with Al-powered digital
payment solutions to increase financial inclusion and streamline
transactions. Adapting such innovations to the nanostore
ecosystem could significantly enhance customer convenience
and operational efficiency [6].

Additionally, existing research has largely overlooked the
intersection of Al-driven automation and human-centric service
strategies in small-scale retail settings, creating an opportunity
for deeper investigation into hybrid Al-human approaches.
Clarifying how Al complements—rather than replaces—human
expertise is essential for designing hybrid systems that preserve
customer intimacy.

This gives rise to a second key research gap: the need to
understand how Al-human collaboration influences service
quality in resource-constrained environments. To address this,
we formulate a second major research gap supported by several
propositions that examine the effects of Al-driven solutions on
customer service delivery, operational efficiency, and
competitive advantage within nanostores.

In response to these gaps, this study aims to synthesize
current evidence on Al's role in enhancing nanostore customer
service through automation and personalization, filling a
critical void in the micro-retail literature. This leads to the
formulation of key research questions aimed at addressing the
identified gaps: (1) How can Al-driven technologies optimize
customer service in nanostores while maintaining a human-
centric approach? (2) what is the most effective Al-based
methods for personalizing shopping experience in these small-
scale retail environments? (3) how can Al adoption provide
strategic advantages for competitive differentiation in
nanostores, particularly in emerging economies? The study will
also assess the potential benefits and challenges of Al adoption
in nanostores and provide actionable insights for practitioners
in the retail sector.

The remainder of this paper is organized as follows:
Section 11 reviews the theoretical background and literature on
Al applications in retail, with a particular emphasis on
nanostores, examining relevant concepts and theoretical

propositions. Section I11 details the materials and methods used
in this research, outlining the systematic literature review
approach, data collection, and analysis techniques. Section IV
presents and discusses the results of the study, evaluating how
Al-driven automation and personalization impact customer
service in nanostores and addressing the theoretical and
practical implications. Finally, Section V concludes with a
summary of the key findings, their contributions to theory and
practice, and recommendations for future research directions.

I1. CONCEPTUAL FRAMEWORK, AND PROPOSITIONS

This section establishes a comprehensive theoretical
framework for the study, guiding the analysis of Al's impact on
customer service in nanostores and providing a foundation for
the subsequent sections of the paper. By integrating insights
from established theories and recent advancements in Al
applications, this framework highlights key mechanisms
through which Al enhances customer service efficiency,
personalization, and competitive advantage in nanostores.

A. Literature Review

The integration of artificial intelligence (Al) into customer
service processes has gained considerable attention in recent
years, particularly in the context of small-scale retail operations
such as nanostores. Nanostores, characterized by their limited
size and localized focus, face unique challenges in managing
customer service effectively. Al technologies offer potential
solutions by automating routine tasks and personalizing
customer interactions, which can enhance service quality and
operational efficiency- his technological shift enables small
retailers to better compete with larger firms through improved
customer engagement and smarter service strategies [7].

1) Al in Customer Service: Recent studies have
demonstrated the transformative impact of Al on customer
service across various industries. For instance, OXXO, a
leading chain of small-format convenience stores in Latin
America, has integrated Al-powered chatbots to handle
customer inquiries, reducing response times and enhancing
engagement. This exemplifies scalable solutions for nanostores
facing similar operational challenges [8]. These technologies
leverage natural language processing and machine learning to
streamline service processes, reducing operational costs while
improving satisfaction and loyalty [7].

In the context of nanostores, Al's role extends beyond
automation to include personalization. Al-driven systems
analyze customer data to tailor product recommendations and
promotions, enhancing the shopping experience [8]. A notable
example is Alibaba’s Ling Shou Tong initiative in China, which
provides Al-driven insights to small retailers, helping them
optimize inventory based on real-time consumer trends.
Nanostores can adopt similar predictive analytics to proactively
engage customers and increase conversion

Technologies like chatbots and Al-powered customer
service platforms can engage customers on-demand, enabling
more responsive and effective service. This on-demand
engagement transforms one-time buyers into loyal customers
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and fosters brand advocacy [8]. By leveraging Al-powered
predictive analytics, nanostores can also anticipate customer
needs, proactively offering solutions and creating more
meaningful ~ customer interactions.  Such  proactive
personalization is central to building loyalty in competitive
retail settings.

Nevertheless, the adoption of Al in small-scale retail
operations presents distinct challenges, including limited
resources and technological expertise [5]. For example, small
retail stores in rural India have shown reluctance to adopt Al
due to infrastructure limitations and digital illiteracy. However,
initiatives like the "Kirana Tech" project have helped these
stores leverage Al-driven demand forecasting tools, reducing
inventory waste by 30% and improving operational efficiency.

Similarly, in Southeast Asia, a study by Lazada Group and
Kantar [9] revealed that while 68% of e-commerce sellers are
familiar with Al, actual implementation averages only 37%.
Sellers cite prohibitive costs and complexity as persistent
barriers to adoption, despite recognizing Al's potential to lower
costs and boost productivity.

In Africa, nanostores are exploring Al-driven solutions to
enhance competitiveness and sustainability. For instance, a
nanostore in Lagos implemented a Generative Al-powered
chatbot to assist customers with inquiries and product
recommendations, improving customer satisfaction and freeing
up staff to focus on other tasks [10]. Across the Global South—
a term commonly used to refer to regions in Latin America,
Africa, Asia, and Oceania that face socioeconomic and
developmental challenges—, such innovations illustrate both
the potential and barriers of inclusive Al adoption in under-
resourced retail ecosystems [11].

While the application of Al in nanostores offers significant
benefits, it is essential to address ethical considerations,
particularly around customer data privacy. With AI’s ability to
collect and analyze vast amounts of consumer data, nanostores
must ensure compliance comply with data protection
regulations (e.g., GDPR in Europe) and maintain customer
trust. Therefore, developing Al governance frameworks
tailored to small-scale retailers is critical. Ethical deployment is
essential not only for compliance but also for long-term
adoption and trust [12].

2) Theoretical Context of Al Adoption: The Theory of
Acceptance Model (TAM) provides a foundational framework
for understanding how Al technologies are adopted in retail
environments. According to TAM, both the perceived ease of
use and perceived usefulness of technology influence its
acceptance and utilization. In nanostores, the perceived benefits
of Al-driven automation and personalization will likely affect
their adoption rates and overall impact. Success depends on
both functional utility and perceived value in enhancing service
[13].

The service-dominant logic (SDL) theory emphasizes the
importance of co-creating value through personalized
interactions between service providers and customers [14]. Al
technologies enable this co-creation by delivering personalized

experiences based on customer preferences and behaviors, thus
enhancing service quality and customer satisfaction.
Incorporating Al within the SDL framework allows nanostores
to move beyond transactional relationships and foster long-term
engagement with their customers.

The Resource-Based View (RBV) theory suggests that
firms can achieve a competitive advantage by leveraging
unique resources and capabilities. For nanostores, Al
technology integration can serve as a strategic resource,
differentiating them from competitors and enhancing their
market position. Embedding Al into daily operations enhances
their strategic differentiation [15].

The Data-Driven Decision-Making (DDDM) theory
asserts that access to accurate and timely data enhances
decision-making processes. Al technologies facilitate this by
processing copious amounts of data to generate actionable
insights, improving decision-making capabilities in areas like
inventory management, customer engagement, and pricing
strategies [19]. This capability can enable nanostores to make
more informed and effective decisions, leading to better service
delivery and operational efficiency.

Finally, The Theory of Planned Behavior (TPB) posits that
individual behavior is driven by attitudes, subjective norms, and
perceived control. For nanostores, the adoption of Al is not
solely determined by perceived benefits but also by the store
owner's intention and the available resources to implement the
technology. Understanding these factors is key to identifying
barriers and promoting Al adoption in small-scale retail
environments [17].

B. Current Advances and Trends

Recent advancements in Al have introduced sophisticated
tools for optimizing customer service. For example, 7-Eleven
in Japan has implemented Al-driven customer behavior
analysis to optimize product placement and personalize
promotions, resulting in a measurable increase in sales.
Nanostores could adopt similar Al strategies on a smaller scale
to enhance customer satisfaction and increase profitability. Al-
driven analytics platforms can provide insights into customer
behavior and preferences, enabling nanostores to tailor their
service offerings more effectively. This aligns with the
Resource-Based View (RBV), which suggests that leveraging
unique resources—such as Al—can enhance a store's
competitive positioning. Additionally, Al technologies such as
predictive analytics and machine learning algorithms have been
applied to enhance inventory management and streamline
customer interactions. Al-driven insights help nanostores adjust
in real-time, improving inventory accuracy and meeting
customer demand efficiently, illustrating how Data-Driven
Decision-Making (DDDM) can guide business strategies to
improve operational efficiency [7].

Current research also highlights the challenges associated
with implementing Al in small-scale retail settings. Limited
financial resources, technological infrastructure, and resistance
to change are common barriers that affect the successful
integration of Al technologies [5]. From a Technology
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Acceptance Model (TAM) perspective, these challenges are
shaped by the perceived ease of use and usefulness of Al
solutions, which influence adoption. Furthermore, the lack of
digital literacy among some nanostore owners may hinder their
ability to maximize Al's potential benefits. For instance, a
recent pilot program in Mexico introduced a simplified Al-
driven point-of-sale system tailored to small retailers,
significantly improving their ability to manage inventory and
engage customers digitally. Developing training programs and
user-friendly Al interfaces could facilitate smoother adoption
and long-term sustainability, addressing potential resistance
and technological gaps—elements emphasized by the Theory
of Planned Behavior (TPB).

Such challenges necessitate targeted strategies for
overcoming barriers to Al adoption, ensuring that small-scale
retailers can fully capitalize on Al ’potential. Addressing these
obstacles is crucial for enabling nanostores to harness the
benefits of Al, thereby improving their operational efficiency,
customer service, and competitive positioning in the market.

C. Propositions

The following propositions are developed based on
established theories in Al, customer service, and retail
management outlined in this section, as well as those introduced
in Section | above. These propositions will guide the research
and analysis of Al's impact on customer service in nanostores.

1) Al-driven Automation Enhances Customer Service
Efficiency. According to the theory of technology acceptance
(TAM), technological innovations that enhance operational
efficiency are positively received when they meet user needs
[18]. In nanostores, Al-driven automation technologies—such
as chatbots and inventory management systems—are expected
to streamline customer service processes, reducing response
times and operational costs. Customer service efficiency is
defined as the extent to which operations achieve optimal speed,
accuracy, and resource utilization while maintaining high
customer satisfaction [19]. Thus, we propose:

P1: The implementation of Al-driven automation
technologies in nanostores will significantly enhance customer
service efficiency, leading to faster service delivery and
improved customer satisfaction.

2) Personalization through Al Improves Customer
Experience. The service-dominant logic (SDL) theory
emphasizes that value is co-created through interactions
between service providers and customers, and personalization
plays a critical role in this process. Al-powered personalization
tools enable customized customer experiences by analyzing
data and predicting preferences, thereby enhancing the overall
shopping experience [14]. Therefore, we introduce:

P2: Al-powered personalization tools in nanostores will
improve customer experience by tailoring product
recommendations, promotional offers, and service interactions
to individual preferences, resulting in increased customer
loyalty and satisfaction.

3)Integration of Al Technologies Contributes to
Competitive Advantage. The resource-based view (RBV)

theory suggests that firms can achieve competitive advantage
by leveraging unique resources and capabilities. For nanostores,
Al technology integration can serve as a strategic resource,
differentiating them from competitors and enhancing their
market position [15]. Thus, we argue:

P3: Nanostores that integrate Al technologies for customer
service optimization will gain a competitive advantage by
differentiating  themselves through advanced service
capabilities and improved operational efficiency.

4) Al-driven Insights Lead to Data-Driven Decision-
making. The data-driven decision-making (DDDM) theory
asserts that access to accurate and timely data enhances
decision-making processes [19]. Al-driven insights provide
valuable analytics by processing vast amounts of data, allowing
nanostores to optimize operations [16]. As a result, we present:

P4: The use of Al-generated insights in nanostores will
lead to more effective data-driven decision-making, improving
operational strategies and customer service outcomes.

5) Al Implementation in Nanostores Faces Unique
Challenges. The theory of planned behavior (TPB) highlights
that behavioral intentions are influenced by perceived control,
subjective norms, and attitudes towards the behavior [17].
Nanostores may encounter specific challenges in adopting Al
technologies due to limited resources, technological expertise,
and resistance to change [5]. This leads to:

P5: The implementation of Al technologies in nanostores
will encounter unique challenges related to resource
constraints, technological capabilities, and resistance to
change, which will affect the overall effectiveness of Al-driven
customer service improvements [20].

I11. RESEARCH METHODOLOGY AND DATA COLLECTION

This section provides an overview of the structured
approach used to understand how Al enhances customer service
in nanostores.

A. Research Design and Approach

This study employs systematic literature review (SLR) to
analyze AI’s application in optimizing customer service within
nanostores. The SLR method synthesizes research, identifies
gaps, and derives theoretical propositions from empirical
evidence [20]. His approach follows PRISMA guidelines to
ensure a structured and transparent review process [21],
facilitating the identification of emerging trends and best
practices in Al for small-scale retail contexts.

B. Data Sources and Collection

1) Types of Publications: The review focuses on peer-
reviewed journal articles, conference papers, and books. Highly
cited papers from Q1 and Q2 journals are prioritized for their
impact in the field, complemented by grey literature like
industry reports and white papers to provide practical insights
into Al adoption in nanostores.

2) Data Sources and Databases: The literature was
gathered from major databases including Scopus, Web of
Science (WoS), JSTOR, EBSCOhost, and IEEE Xplore. These
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sources ensure comprehensive coverage of both academic and
industry perspectives relevant to Al in retail [22]. Google
Scholar was used for emerging research trends

3) Time Frame: The literature search was confined to
publications from the year 2015 onwards. This time frame
ensures that the review incorporates recent advancements and
current trends in Al and customer service optimization.
However, to ensure the inclusion of the most recent and
impactful developments, a secondary filter prioritizes articles
published after 2020. Given the rapid pace of technological
advancement, it is particularly important to emphasize
publications from the last five to ten years. This focus ensures
that the study reflects the latest Al-driven innovations, such as
deep learning applications, real-time analytics, and hybrid Al
models in retail.

4) Keywords and Search Strategy: The search strategy
employed a combination of relevant keywords and phrases,
both in English and Spanish, to capture a comprehensive set of
studies. Keywords included:

o "Atrtificial Intelligence in Customer Service"

"Al in Retail Management"
"Nanostores and Al"
"Personalization in Retail"
"Al-driven Customer Experience”

To ensure an inclusive search strategy, additional terms
such as "machine learning in small retail,” "Al-powered
inventory management,” and "digital transformation in
nanostores" were incorporated. Advanced Boolean operators
were used to refine and optimize the search results.
Additionally, keywords in Spanish, such as "intelligence
artificial in services al client” and "Al in nanostore,” were
incorporated to broaden the search in Spanish-speaking
research.

O O O O

C. Data Extraction and Analysis

1) Variables and Criteria: The review process involved
extracting data based on specific variables, including:

Types of Al technology: Chatbots, recommendation
systems, predictive analytics, computer vision, voice
recognition, and Al-driven CRM systems.

Customer service functions: Automation, personalization,
customer engagement, Al-driven loyalty programs, and real-
time sentiment analysis.

Retail context: Small-scale, and nanostores.

Additionally, the study evaluates the scalability and cost-
effectiveness of Al implementations in nanostores, recognizing
that affordability remains a critical factor in technology
adoption for small retailers.

2) Analysis Methods: Data analysis was conducted through
the following methods:

Variability Analysis: Assessing the range and diversity of
Al applications and customer service outcomes across different
studies.

Reliability Assessment: Evaluating the consistency and
dependability of findings from various sources.

Validity Check: Ensuring the accuracy and relevance of
literature in relation to the research questions and propositions.

Thematic  Coding:  Identifying recurring  themes,
challenges, and success factors in Al adoption for nanostores.
A qualitative content analysis was applied to categorize
findings into major themes related to Al adoption challenges,
customer service transformation, and competitive advantages in
nanostores. This approach facilitated the identification of both
success factors and barriers to Al integration, highlighting
contextual dependencies such as digital literacy and
infrastructure limitations in emerging markets. In cases of
conflicting findings from numerous studies, a comparative
analysis will be conducted to assess the methodological context
and reliability of each source, ensuring a balanced synthesis of
evidence.

D. Ethical Considerations

The SLR adhered to ethical guidelines by ensuring the
accurate representation of sources and avoiding plagiarism. All
included studies were selected based on their scientific merit
and relevance, and no primary data collection involved human
subjects, thus bypassing additional ethical review requirements.
Moreover, Non-peer-reviewed or Al-generated sources were
excluded unless rigorously validated.

Additionally, the review ensured that only studies with
transparent methodologies and ethical research practices were
included. To enhance research transparency, the study
employed inter-researcher cross-validation, where multiple
authors reviewed selected studies to reduce bias in study
selection and data interpretation. To ensure the robustness and
transparency of the literature review, it is essential to clearly
define the inclusion and exclusion criteria. Studies should be
selected based on their relevance to nanostores and the practical
application of Al in customer service, particularly those that
focus on small-scale or independent retail environments. This
will help mitigate any biases and ensure that the review is
grounded in the most pertinent and high-quality research
available [23]. While grey literature offers practical insights, it
will be critically assessed for its methodological rigor and
reliability before inclusion.

E. Methodological Steps

The systematic review followed these steps [24]:

1) Define Research Questions and Objectives: Based on
the theoretical framework and propositions developed in
Section I1.

2) Develop Search Strategy: Formulated comprehensive
search terms and combinations.

3) Conduct Literature Search: Utilized specified databases
within the defined time frame.

4) Screen and Select Studies: Applied inclusion and
exclusion criteria to identify relevant studies.

5) Extract Data: Collected and organized data from
selected studies.

6) Analyze Data: Performed variability, reliability, and
validity analyses.
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7) Synthesize Findings: Integrated results to address
research questions and theoretical propositions.

8) Critical Appraisal: Conducted quality assessment of
selected studies, ensuring methodological rigor and relevance.

To further enhance the reliability of the systematic review,
a citation analysis was conducted to identify the most influential
studies in Al-driven customer service for nanostores. This
additional step provides insights into the academic impact and
relevance of key publications in the field.

IV. ANALYSIS, RESULTS, AND DISCUSSION

This section includes detailed analysis, synthesized
findings, and discussion based on the SLR methodology,
providing a comprehensive evaluation of the five propositions.
The tables and figures, along with the discussion, address the
research questions and highlight the theoretical and practical
implications of the findings [20].

A. Analysis

The systematic literature review (SLR) involved analyzing
data from various sources to test the five propositions derived
from the theoretical framework outlined in Section Il [20]. The
analysis aimed to evaluate the extent to which Al technologies
influence customer service in nanostores and identify any
challenges or advantages associated with their implementation.

The following tables and figures illustrate the synthesized
findings.

1) Summary of Reviewed Studies: A total of 450 studies
were initially identified through the systematic search. After
applying inclusion and exclusion criteria, 102 studies were
selected for detailed analysis (Table 1). The criteria for
exclusion included irrelevant focus areas, outdated information,
and insufficient methodological rigor.

TABLE |
DISTRIBUTION OF STUDIES BY PROPOSITION
Proposition | Number of Key Findings
Number Studies
1 25 Al-driven automation improves efficiency
2 20 Personalization enhances customer
experience
3 20 Integration provides competitive advantage
4 18 Unique challenges in Al implementation
5 19 Al insights support data-driven decision-
making

# Own elaboration

2) Summary of Proposition:

P1: Al-driven Automation Enhances Customer Service
Efficiency: Table Il shows the level of impact of the
technologies on customer satisfaction.

TABLE I1
EFFECTIVENESS OF Al-DRIVEN AUTOMATION TECHNOLOGIES

Technology Impact on Impact on Customer
Efficiency Satisfaction
Chatbots High Moderate
Inventory Management High High
Automated Responses Moderate High

20Own elaboration

Fig. 1 illustrates how Al automation is on service
efficiency.

Al Automation Impact on Service Efficiency

Impact Level
o - Lh*] w = (S,

Chatbots

Inventory Automated

Management Responses

Technology

W Impact on Efficiency H Impact on Customer Satisfaction

Fig. 1 Impact of Al Automation on Service Efficiency

Chatbots and Al-driven inventory systems significantly
enhance efficiency. The integration of these technologies leads
to faster response times and reduced operational costs,
supporting P1 [19].

P2: Personalization through Al Improves Customer

Experience. Table Il shows the impact of service
personalization on customer loyalty.
TABLE Il1
IMPACT OF Al-POWERED PERSONALIZATION
Personalization Tool Customer Experience Customer
Improvement Loyalty Increase
Product Recommendations | High High
Promotional Offers Moderate Moderate
Service Interactions High High

?0Own elaboration

Fig. 2 depicts the impact of Al Personalization on customer
experience and loyalty.

Al Personalizationand Customer Experience

Personalizacién de IA
(=T N w B o

Product
Recommendations

Promotional Offers ~ Service Interactions

Personalization Tool

W Customer Experience Improvement m Customer Loyalty Increase

Fig. 2 Al Personalization and Customer Experience

The data shows that Al-powered personalization tools,
such as product recommendations and tailored promotional
offers, significantly improve customer experience and loyalty.
These results validate P2 and confirm the role of Al in shaping
individual shopping behaviors [25].

P3: Integration of Al Technologies Contributes to
Competitive Advantage. Table IV shows the competitive
advantage impact of Al integration aspects.
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TABLE IV
COMPETITIVE ADVANTAGE THROUGH Al INTEGRATION

Al Integration Aspect Competitive Market Position
Advantage Improvement

Advanced Service | High High

Capabilities

Operational Efficiency | High Moderate

20Own elaboration

Fig. 3 visualizes Al integration and competitive advantage
as a strategic resource.

Al Integration and Competitive Advantage

Integration Level

Market Position
Improvement

Competitive Advantage
Al Integration Aspect

B Advanced Service Capabilities B Operational Efficiency

Fig. 3 Al Integration and Competitive Advantage

Al integration enables nanostores to differentiate services,
streamline operations, and gain a competitive edge. This
validates P3, showing how Al serves as a strategic resource
[26].

P4: Al-Driven Insights Lead to Data-Driven Decision
Making. Table V shows the impact of information and decision
making based on artificial intelligence.

TABLEV
AI-DRIVEN INSIGHTS AND DECISION-MAKING

Insight Type Impact on Operational Strategy
Decision Making Improvement
Inventory Management High High
Customer Preferences Moderate Moderate
Marketing Strategies High High

20Own elaboration

Fig. 4 illustrates how Al insights enhance strategic
decisions across operational domains.

Impact of Al Insights on Decision-Making

Impact Level

o = N W A O

Customer

Inventory
Management

Marketing Strategies
Preferences

Insight Type
W Impact on Decision Making

m Operational Strategy Improvement

Fig. 4 Impact of Al Insights on Decision-Making

Al-generated insights significantly enhance strategic
decision-making  processes, particularly in inventory
management and marketing strategies. This supports P4,
demonstrating the value of Al insights in refining operational
strategies and customer service outcomes [27].

P5: Al Implementation in Nanostores Faces Unique
Challenges. Table VI shows the impact of the challenges on
Al implementation.

TABLE VI
CHALLENGES IN Al IMPLEMENTATION
Challenge Frequency | Impact on AI Implementation
Resource Constraints High High
Technological Expertise | Moderate High
Resistance to Change High Moderate

*0Own elaboration

Fig. 5 highlights infrastructural and cultural barriers to Al
adoption.

Challenges in Al Implementation

Impact Level
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Resistance to
Change

Resource
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Challenge

B Frequency M Impact on Al Implementation

Fig. 5 Challenges in Al Implementation

Findings reveal persistent barriers—such as lack of
resources, digital skills gaps, and cultural resistance—that
constrain the transformative potential of Al. These validate P5
and emphasize the need for tailored support-based strategies
[5].

Comparative evidence from East Africa and Southeast
Asia confirms that many small retailers face similar constraints,
such as limited broadband infrastructure, language barriers in
digital interfaces, and unstable electricity supply[25,26] In
Kenya, for example, Al tools in informal markets are often
limited to basic SMS-based inventory systems [30] Similarly,
in rural Vietnam, micro-retailers depend on locally developed
apps designed to operate offline. Such cross-regional parallels
across the Global South highlight the urgency for localized,
resilient Al solutions tailored to infrastructural realities [31].

B. Discussion

Findings confirm Al's transformative role across service
efficiency, personalization, and strategic agility in nanostores.

The implementation of Al-driven automation and
personalization enhances service efficiency and customer
experience, providing a competitive edge and supporting data-
driven decision-making. However, unique challenges such as
resource constraints and resistance to change must be addressed
to fully leverage Al's potential [5].
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1) Theoretical Implications: The study extends how Al
technologies address operational and customer service
challenges in the context of nanostores [32].

2) Practical Implications: Al integration offers significant
benefits, but success depends on addressing capacity gaps
through strategic investment, external support, and
participatory approaches.

The study provides practical insights for nanostores aiming
to enhance their service capabilities through Al [33]. This aligns
with prior work recognizing transformative potential of Al in
retail. For instance, a recent article in Vogue Business discusses
how Al can enhance supply chain management and
personalized customer experiences in the beauty industry,
contributing up to $10 billion globally [34]. Similarly, a The
Guardian article reports that UK retailers are adopting
automation technologies, including Al, to address rising labor
costs and improve operational efficiency [35]. These examples
underscore the broader applicability of Al in enhancing
customer service across various retail sectors.

However, technical limitations play a critical role. Many
Al systems adopted in nanostores rely on lightweight machine
learning algorithms, such as decision trees for sales forecasting
or K-means clustering for product assortment optimization, due
to their lower computational requirements and interpretability.
The minimum viable infrastructure often includes low-cost
Android devices, cloud-based dashboards for managers, and
Wi-Fi hotspots shared among store clusters. Without such
foundational elements, advanced tools like neural networks or
real-time recommendation engines remain inaccessible across
much of the Global South [13].

V. CONCLUSIONS

A. Key Findings and Insights

This study demonstrates that Al-driven tools (e.g.,
chatbots, inventory systems) boost efficiency and satisfaction
[20]. SLR findings confirm AI’s dual operational and
experiential benefits.

The results align with and extend established
frameworks—TAM (ease of use/usefulness), SDL (value co-
creation), RBV (Al as a strategic resource), DDDM (data-
driven operations), and TPB (behavioral barriers)—showing
ATl’s system-wide influence on nanostore workflows and
customer interactions. Validating all five propositions, the
study underscores AI’s transformative role across front-line
service and back-end decision-making.

In addition to theory validation, the study underscores the
need for context-sensitive adoption strategies, including: (1)
addressing structural barriers (limited connectivity, outdated
hardware); (2) bridging digital literacy gaps and cultivating
innovation mindsets; (3) reducing resistance via participatory
design and pilot demonstrations; and (4) promoting inclusive
policies to subsidize Al access for micro-retailers.

In the Global South, successful Al adoption in micro-retail
ecosystems hinges on locally grounded training programs,
sustained capacity-building efforts, and policy frameworks that

are attuned to the socio-economic realities and operational
constraints of micro-retailers.

B. Limitations and Future Research Directions

This study’s limitations stem from its emphasis on recent
English- and Spanish-language publications from leading
journals, potentially overlooking insights from other regions,
languages, and grey literature. The heterogeneity of nanostore
contexts across the Global South constrains the generalizability
of Al adoption strategies. Urban environments in Latin
America, for instance, differ markedly from rural areas in
Africa or Southeast Asia in terms of infrastructure availability,
cultural norms, and regulatory frameworks.

Future research should (1) compare cross-regional
adoption (Latin America, Africa, Southeast Asia) to identify
scalable innovations; (2) track longitudinal studies to examine
AT’s evolving impact over time; (3) explore socio-economic
factors (e.g., informality, social capital, gender) affecting Al
uptake; (4) investigate consumer perspectives on Al’s influence
on trust, satisfaction, and loyalty; and (5) examine hybrid
physical-digital models that foster inclusive innovation in
nanostores.

C. Managerial and Research Implications

1) Managerial Implications: Nanostores can leverage Al to
streamline operations and tailor customer engagement, but must
invest in scalable tools, workforce training, and supportive
partnerships [5]. Strategies include: (1) localized digital
workshops and peer-learning exchanges; (2) mobile/offline-
capable Al tools for poor connectivity; (3) phased Al adoption
roadmaps with low-cost pilots; (4) microfinancing or
cooperatives to reduce entry costs; and (5) fostering alliances
with NGOs, academic institutions, and technology firms to
support capacity-building initiatives.

2) Research Implications: This study empirically supports
Al as a strategic resource for nanostores, integrating insights
from five theoretical perspectives: (1) TAM (Technology
Acceptance Model) — confirming perceived usefulness and ease
of use as drivers of Al adoption; (2) SDL (Service-Dominant
Logic) — highlighting value co-creation through Al-
personalized interactions; (3) RBV (Resource-Based View) —
positioning Al tools as unique capabilities that enhance
competitive advantage; (4) DDDM (Data-Driven Decision
Making) — showing AI’s role in evidence-based operational
choices; and (5) TPB (Theory of Planned Behavior) —
emphasizing the influence of attitudes, perceived control, and
social norms on Al uptake.

Future work should delve deeper into AI’s influence on
frontline operations and back-end workflows across diverse
retail contexts and refine these theoretical models to reflect the
unique behavioral and infrastructural conditions of micro-retail
environments [13].

D. Economic and Social Implications

1) Economic: Al adoption can reduce costs, scale
operations, and drive revenue growth, but disparities in
resources require targeted investment and inclusive policies [7].
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2) Social & Ethical: Al fosters personalized service and
new skill roles but carries risk-privacy invasion, algorithmic
bias, consumer manipulation, job displacement, and digital
exclusion. Nanostores must implement robust governance,
fairness in algorithms, and inclusive design (multilingual
interfaces, community feedback) to mitigate these risks [5].

Ethical frameworks must not only mitigate harm but also
promote inclusive design that prioritizes accessibility,
multilingual interfaces, and community feedback loops.
Additionally, policymakers and researchers should assess
potential over-dependence on proprietary platforms, which may
introduce risks of data colonization and reduced autonomy for
local retailers [36].

E. Originality and Value of the Article

This study offers the first systematic review of Al in
nanostores, bridging technical potential with structural, social,
and economic barriers[13]. It contributes actionable strategies
within humanitarian engineering and inclusive digital
transformation, providing a foundational reference for
academics, practitioners, and policymakers seeking equitable
Al integration in micro-retail ecosystems [7].

ACKNOWLEDGMENT

Supply Chain and Operations Research Group (GICSO)
GI-2021-04, Faculty of Engineering, Universidad Nacional
Auténoma de Honduras.

REFERENCES

[1] M. R. Acevedo-Amaya and C. H. Ortega-Jimenez, “Optimizacion de los
modelos de las nanostore: administracion de la cadena de suministros
mediante las innovaciones en la Industria 4.0,” Aug. 11, 2023. Doi:
10.18687/LEIRD2024.1.1.851.

[2] 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.

[3] A. Adel, “Future of industry 5.0 in society: human-centric solutions,
challenges and prospective research areas,” Journal of Cloud Computing
2022 11:1,vol. 11, no. 1, pp. 1-15, Sep. 2022, Doi: 10.1186/S13677-022-
00314-5.

[4] M. Petrescu, A. S. Krishen, J. T. Gironda, and J. R. Fergurson, “Exploring
AT technology and consumer behavior in retail interactions,” Journal of
Consumer Behaviour, Nov. 2024, Doi: 10.1002/CB.2386.

[5] N. Ameen, A. Tarhini, A. Reppel, and A. Anand, “Customer experiences
in the age of artificial intelligence,” Comput Human Behav, vol. 114, p.
106548, Jan. 2021, Doi: 10.1016/J.CHB.2020.106548.

[6] 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.

[7]1 C. H. Ortega-Jiménez, J. R. Sorto-Bueso, A. M. Amador-Matute, J. D.
Cruz-Amaya, and N. A. Melgar-Martinez, “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.

[8] R. A. Akinyemi, W. Ajayi, and A. Atuman, “Automation of Customer
Support System (Chatbot) to Solve Web Based Financial and Payment
Application Service,” Asian Journal of Computer Science and Technology
, vol. 12, no. 2, pp. 1-17, Aug. 2023, Doi: 10.51983/AJCST-
2023.12.2.3697.

[91 M. Brohan, “Southeast Asia ecommerce sellers struggle with Al
adoption,” Digital Commerce 360. Accessed: May 02, 2025. [Online].

Available: https://www.digitalcommerce360.com/2025/04/14/southeast-
asia-ecommerce-sellers-struggle-with-ai-adoption/

[10]O. J. Taiwo, “Assessing the Effectiveness of Al-Personalised
Recommendation Systems and Their Impact on Customer Engagement
and Satisfaction: A Case Study of Jumia in Lagos, Nigeria,”
ResearchGate, vol. 1, no. 1, 2024, Accessed: May 02, 2025. [Online].
Available:
https://www.researchgate.net/publication/388724679_Assessing_the Eff
ectiveness_of Al-

Personalised Recommendation_Systems_and Their Impact on_Custo

mer_Engagement and Satisfaction A Case Study of Jumia in Lagos
_Nigeria?channel=doi&linkld=67a3ab55645ef274a46e8162&showFullt
ext=true

[11]D. K. Das, “Digital Technology and Al for Smart Sustainable Cities in the
Global South: A Critical Review of Literature and Case Studies,” Urban
Science, vol. 9, mno. 3, p. 72, Mar. 2025, Doi:
10.3390/URBANSCI9030072/S1.

[12]A. Adanyin, “Ethical Al in Retail: Consumer Privacy and Fairness,”
European Journal of Computer Science and Information Technology, vol.
12, no. 7, Pp- 21-35, Jul. 2024, Doi:
10.37745/EJCSIT.2013/VOL12N72135.

[13]D. E. Salinas-Navarro, E. Vilalta-Perdomo, and R. Michel-Villarreal,
“Empowering Nanostores for Competitiveness and Sustainable
Neighbourhoods in Emergent Countries: A GenAl Strategy Ideation
Process,” Oct. 2024, Doi: 10.20944/PREPRINTS202410.1363.V1.

[14]E. Paunonen, “Logicscapes: Critical analysis of value creation in service-
dominant logic, service logic, and customer-dominant logic,”
ResearchGate. Accessed: Nov. 27, 2024. [Online]. Available:
https://www.researchgate.net/publication/344136284 Logicscapes_Criti
cal_analysis_of value creation in_service-
dominant_logic_service logic_and_customer-dominant logic

[15]L. Salazar and L. Armando, “The Resource-Based View and the Concept
of Value The Role of Emergence in Value Creation,” 2017, [Online].
Available: https://www.redalyc.org/articulo.oa?id=571864085002

[16]C. E. Sylvestre, “The Role of Data-Driven Decision Making in Business
Strategy,” ResearchGate. Accessed: Nov. 28, 2024. [Online]. Available:
https://www.researchgate.net/publication/383552085 The Role of Data
-Driven_Decision_Making_in Business_Strategy

[17]S. Kiriakidis, “Perceived Behavioural Control in the Theory of Planned
Behaviour: Variability of Conceptualization and Operationalization and
Implications for Measurement,” Springer Proceedings in Business and
Economics, pp. 197-202, 2017, Doi: 10.1007/978-3-319-33865-1_25.

[18]1. Baroni, G. R. Calegari, D. Scandolari, and I. Celino, “AI-TAM: un
modelo para investigar la aceptacion y la colaboracion de los usuarios
Intencién activa en aplicaciones de inteligencia artificial con participacion
humana en el circuito,” Computacion humana, vol. 9, no. 1, pp. 1-21, May
2022, Doi: 10.15346/hc.v9il1.134.

[19]A. Osarenkhoe, D. Fjellstrom, T. Gioeli, and A. Backer-Meurke,
“Conceptual Framework for Unlocking Customer Satisfaction Drivers in
Digital Vendor-Managed Inventory Systems,” Administrative Sciences
2024, Vol. 14, Page 179, vol. 14, no. 8, p. 179, Aug. 2024, Doi:
10.3390/ADMSCI14080179.

[20]R. I. Williams, L. A. Clark, W. R. Clark, and D. M. Raffo, “Re-examining
systematic literature review in management research: Additional benefits
and execution protocols,” European Management Journal, vol. 39, no. 4,
pp. 521-533, Aug. 2021, Doi: 10.1016/J.EMJ.2020.09.007.

[21]M. J. Page et al., “The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews,” Syst Rev, vol. 10, no. 1, pp. 1-11, Dec.
2021, Doi: 10.1186/S13643-021-01626-4/FIGURES/1.

[22]Y. Yoshida et al., “Beyond Academia: A case for reviews of gray literature
for science-policy processes and applied research,” Environ Sci Policy,
vol. 162, p. 103882, Dec. 2024, Doi: 10.1016/J.ENVSCI.2024.103882.

[23]J. T. Slyer, “Unanswered questions: Implications of an empty review,” JBI
Database System Rev Implement Rep, vol. 14, no. 6, pp. 1-2, Jun. 2016,
Doi: 10.11124/JBISRIR-2016-002934.

[24]A. Booth, M. Clarke, D. Ghersi, D. Moher, M. Petticrew, and L. Stewart,
“An international registry of systematic-review protocols,” The Lancet,
vol. 377, no. 9760, pp. 108-109, Jan. 2011, Doi: 10.1016/S0140-
6736(10)60903-8.

23" 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



[25]Y. Liu-Thompkins, S. Okazaki, and H. Li, “Artificial empathy in
marketing interactions: Bridging the human-Al gap in affective and social
customer experience,” Journal of the Academy of Marketing Science 2022
50:6, vol. 50, no. 6, pp. 11981218, Jul. 2022, Doi: 10.1007/S11747-022-
00892-5.

[26]E. O. Eboigbe, O. A. Farayola, F. O. Olatoye, O. C. Nnabugwu, and C.
Daraojimba, “BUSINESS INTELLIGENCE TRANSFORMATION
THROUGH AI AND DATA ANALYTICS,” Engineering Science &
Technology Journal, vol. 4, no. 5, pp. 285-307, Nov. 2023, Doi:
10.51594/ESTJ.V4I5.616.

[27]Y. Zhou and S. Khatibi, “A New Al Approach by Acquisition of
Characteristics in Human Decision-Making Process,” Applied Sciences
2024, Vol. 14, Page 5469, vol. 14, no. 13, p. 5469, Jun. 2024, Doi:
10.3390/APP14135469.

[28]“Bridging Disparities to Bolster Digital Transformation in ASEAN |
SEADS.”  Accessed: May 02, 2025. [Online]. Available:
https://seads.adb.org/articles/bridging-disparities-bolster-digital-
transformation-asean

[29]“South Africa Artificial Intelligence in Retail Market Size and Share
2032.”  Accessed: May 02, 2025. [Online]. Available:
https://www.credenceresearch.com/report/south-africa-artificial-
intelligence-in-retail-market

[30]B. T. Ogada, Ojenge Winston, and M. Galia, “Application of Artificial
Intelligence in Informal Sector in Africa,” 2024.

[31]0. Rautio, “Demystifying Al: A practical approach for South and
Southeast Asian retail,” RELEX. Accessed: May 02, 2025. [Online].
Available: https://www.relexsolutions.com/resources/practical-ai-
applications-south-southeast-asian-retail/

[32]C. H. Ortega-Jimenez, M. R. Acevedo-Amaya, A. M. Amador-Matute, and
J. D. Cruz Amaya, “Papel de integracion de la cadena de suministro:
Tecnologia de la informacion de la Industria 4.0 y rendimiento de
nanostores,” Aug. 11, 2023. Doi: 10.18687/LEIRD2023.1.1.551.

[33]M. H. Huang and R. T. Rust, “Artificial Intelligence in Service,” J Serv
Res, wvol. 21, no. 2, pp. 155-172, May 2018, Doi:
10.1177/1094670517752459/ASSET/IMAGES/LARGE/10.1177_10946
70517752459-F1G4.JPEG.

[34]Nateisha Scott, “What if robots ran the beauty industry? | Vogue
Business,” Vogue Business. Accessed: Jan. 30, 2025. [Online]. Available:
https://www.voguebusiness.com/story/beauty/what-if-robots-ran-the-
beauty-industry?utm_source=chatgpt.com

[35]“Robot packers and Al cameras: UK retail embraces automation to cut
staff costs | Retail industry | The Guardian.” Accessed: Jan. 24, 2025.
[Online]. Available:
https://www.theguardian.com/business/2025/jan/21/robot-packers-and-
ai-cameras-uk-retail-embraces-automation-to-cut-staff-
costs?utm_source=chatgpt.com

[36]S. Serpa, E.-M. Vatamanescu, J. Yu, D. A. Bekerian, and C. Osback,
“Navigating the Digital Landscape: Challenges and Barriers to Effective
Information Use on the Internet,” Encyclopedia 2024, Vol. 4, Pages 1665-
1680, vol. 4, mno. 4, pp. 1665-1680, Nov. 2024, Doi:
10.3390/ENCYCLOPEDIA4040109.

23" 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

10



