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The landscape of retail is rapidly shifting with rising customer expectations and accelerated
advancements in technology. Automation, Artificial Intelligence, Machine Learning, and
Robotics play a crucial role in retail advancements, creating an agentic retail landscape. This
essay assesses the paradigm shift of agentic Al applications in retail environments, emphasizing
autonomous customer interaction in retail spaces and supply chain automation.

Following an introduction outlining the context and significance of the study, a section is
dedicated to the research analyses. This research uses examples and case studies of
contemporary Al and robotics applications in retail environments to examine enhanced
customer experiences and operational efficiency from the viewpoint of customer behavior and
technology adoption. A vision of the evolving retail landscape created through increased
implementation of agentic Al and robotics and future research directions on safe, ethical, and
inclusive agentic retail environments are also addressed.

Empirical studies largely addressed the benefits of technology implementation and enhancing
consumer experience from the technological perspective. This essay, however, provides critical
viewpoints on retail paradigm shifts, intersecting customer behavior, and advanced
technologies. Selected case studies and example applications are based on recent technological
advancements that shape future retail spaces. The discussion involves not only customer
experience improvement but also operational efficiency, grounded in the transformation of
customer roles in autonomous retail environments.

Keywords: Agentic Retail, Customer Expectations, Al in Retail, Machine Learning, Robotics,
Supply Chain Automation, Autonomous Retail, Customer Behavior, Technology Adoption,
Retail Paradigm Shift, Operational Efficiency, Al-Driven Customer Interaction, Ethical Al,
Inclusive Retail, Retail Automation, Consumer Experience, Future Retail Spaces, Case Studies
in Retail Al, Retail Technology Advancements, Autonomous Shopping.

1. Introduction

There is a decisive shift toward Agentic Al in the business, and it could not be more true than
in the retail sector now. The dawn of the autonomous is upon the consumer sector, redefining
retail in a manner not unlike the obsolescence of family-owned corner stores after the advent
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of superstores. For consumers, it will create a streamlined shopping experience that more
deeply understands personal tastes and habits, speaks and listens, and inserts goods
accordingly across all retail channels. The once tedious dialog of repetitive interactions that
plague today’s customer interactions and force consumer couriers, once the bulk of retail, will
be seamlessly one of pleasure in the confines of their own Al and home. For retailers, the
supply chain will be nearly entirely automated by Agentic Al networks behind shelves and
warehouses, delivering a store-to-consumer experience unparalleled in operational efficiency
with the stock under constant perfect levels, freshness, and presentation. With the clash of
retail titans fully independent of workforce advantages rapidly intensifying, it is innovate or
die for the majority that must keep apace through Al or close, leaving the supermarket and e-
commerce monopolies in the West and East.

The change in retail is the embodiment of what Al, as well as robotics, becomes for the
majority of the economic and day-to-day life of people shortly, living and producing in a world
increasingly filled with intelligent agents and learning networks that are aware of the common
eye. The buying of products from the notice that their reserves were running short, the login,
then search and checkout of transactions may pass as quaint in a few decades. However, the
patience of the role of consumer and schemata memories to form subsequent behavior in the
era of just-in-time life in which people live will be even more pronounced than today, and with
ramifications not thoroughly understood. Therefore, as a guaranteed driver in part of the
technological trends in retail, it can be a well-informed basis in the wider Al agenda to be
pursued. A short deviation is made into aspects not directly spelled out by Agentic Al yet, but
are evidenced preeminently in retail. Generally, with the expected implementation of Agentic
Al networks, all I mentioned will be seen as wireless, possessing screen, speaker, and listening
capabilities, linked obstinately behind the internet as necessary, but without a licensing code.

1.1. Background and Context

The application of Artificial Intelligence (Al) research in retailing is widespread. Initially, Al
was applied to operations (for example, forecasting and warehouse automation). This was
followed by the automation of customer services (for example, recommendation systems and
chatbots). Historically, Al has been adopted in isolation, or as part of technological
partnerships. Following these approaches, this work proposes that the next step is the
integration of Al technologies in objects, environments, and systems, to change the retail
context. At the same time, consumer behavior and expectations in retailing are evolving with
the technology. There is a perception gap that Al is too obstructive, due to a lack of
understanding or social influence, and there are disputes over social ethics. However, as the
capabilities of Al mature (for example, computer vision, language processing, and sensor
enhancement), new opportunities emerge, beyond conventional retail settings, and product-
centered optimization. To anticipate and validate, the model of technology integration in
retailing is proposed.
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Fig 1 : Consumer Goods Supply Chains with Agentic Al

Important waves of Al adoption in retailing are identified, along with consumer trends.
Continued innovation is expected for the integration of Al technologies in retail settings
(paradigm). A pilot study is conducted in a futuristic retail scenario, within which three field
studies are conducted. As a principal finding, consumer attitudes appear to support the
paradigm. Agentic Al in retail stands for a shift of Al technologies from interactive (to/in
customers) and operative (back office) roles to autonomous (standalone) applications of
customer service (front store) and supply chain (supply). With Al algorithmic innovation,
algorithms from three illustrative application areas of Agentic Al that promote shifts in
retailing are introduced. To some degree, their technological utility is proven, for example,
through different technological relevance in specific agendas to promote the paradigm. A
descriptive review of different Al applications indicates how the market pressures for greater
autonomy drive innovation. In particular, a technological shift is aimed at processing more
complex tasks. Customers are looking for conveniences that conventional stores are unable to
deliver and as the capabilities of Al technologies evolve, there are new opportunities to meet
these needs with innovative autonomous applications. Between digitally advanced
populations, Al applications are spreading quickly. A further generation of customers relies
on personal assistant applications and expects their presentation in public places. Integrated
applications of Agentic Al can improve several retail tasks, therefore improving the overall
customer experience. In conclusion, a model is presented showing how Al technology
adoption shapes retailing and consumer behavior within the context. Its deployment is
anticipated by establishment and consumer behavior trends. A qualitative assessment of
consumer attitudes is provided, showing initial support for the proposed model.
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It = f(Us, H, Ct)

Equation 1 : Al-Driven Customer Interaction Model
where

I; = Al-generated interaction at time £,

U = User behavior data,

H,; = Historical purchase patterns,

C; = Contextual factors (e.g., promotions, preferences).

1.2. Research Aim and Objectives

The paradigm shift in retail initiated by the rise of Agentic Al, fundamental changes in retail
customer interaction, and supply chain automation arise. Observing this new paradigm with a
potential for dramatic improvement and seeking to understand what determines its successful
application in retail is the aim of this research. Essential elements of this new paradigm,
autonomous customer interaction, and Al Applications benefit customer interaction and
supply chain automation respectively are outlined. With the analytical framework on Al
benefits and challenges, this research aims: 1) Analyze the fundamental elements of Agentic
Al applications in retail, and 2) Ascertain the determinants & implications of successful
Agentic Al applications in retail. Research focuses on analyzing the challenges of current retail
customer interaction and supply chain automation that Al applications can improve, and
understanding the environmental requirements and managerial/play interactions in which Al
applications successfully improve retail customer interaction and retail supply chain
efficiency. In modern society, most retailers depend heavily on paid staff to help and persuade
customers, but such staff can not be easily perfectly designed for their customer service role.
This research argues and provides empirical evidence that they are usually not: excessive staff
can create a negative shopping environment and worsen the customer’s perceived quality of
service. Consequently, retailers must make an arduous trade-off between the cost and the
service quality of customer interaction. Indeed, due to the excessive staff, sales are declining.
Retail managers need to maintain an adequate number of competent staff in their stores within
the limited payroll budget. Al technology is the major disruptive that can achieve costless and
effective customer interaction. If an Al can properly engage in a dialog with customers, it is
reasonable to assume that the implementation of those most annoying policies will be
redundant.

2. Agentic Al in Retail
Retail is both the final step of the supply chain and the intermediary between manufacturers
and consumers. The adoption of Agentic Al technologies in this field is a paradigm shift in the

progress of autonomous customer interaction and automation. However, current research on
the subject is scarce. Accordingly, this aims to provide an overview of what exactly Agentic
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Al is with a special focus on its autonomy. Current applications of autonomous Al in retail are
also examined, focusing on how they are transforming customer touchpoints. Challenges,
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Fig 2 : Operations in Retail with Agentic Al

opportunities, and thoughts for future research are discussed from both retailer and consumer
perspectives. At a time when corporate channel ecosystems are evolving, it may enlighten the
when, where, what, who, how, and why of Agentic Al as a cornerstone of retailer strategy.
Agentic Al has to be distinguished from everyday Al applications. Most Al applications are
implemented to be interoperable with human instruction, which means that they are directed
by default; in other words, a predictive model is trained upon historical data to estimate the
potential for future outcomes ranging from customer lifetime value to demand forecasting, and
it adopts these lessons to channel conduct—regarding, for example, personalized
recommendations and product design. Such applications, acting ‘on behalf of the retailer’
instead of autonomously, are hereafter referred to collectively as Al. In contrast, the
functionality of Agentic Al is the capacity to execute and make store operations decisions
according to specified objectives. Its actions are known as ‘interventions’ and they deal with
‘lower-level challenges’ that have so far gone unaddressed. Have been termed Al agents
instead of a better description, marking their distinction from other forms of Al.

2.1. Definition and Conceptual Framework

The term ‘Agentic AT’ describes artificial intelligence (Al) technologies that are characterized
by their capability to act on behalf of human tasks in an autonomous way, associating a high
level of autonomy, the ability to make various decisions at different times, and implementing
these decisions over time. These are technologies that can be learned by machines through
training, observation, or instruction, allowing them to continually evolve and update to make
more informed decisions and actions over time. Such a system can effectively analyze the data
it receives, decide what actions to take, and execute these actions, all of which are done
independently without the need for explicit human intervention. The paradigm of Agentic Al
has been widely discussed in robot system research but has not yet been thoroughly explored
in the context of Al and customer interactions. This paper provides an extensive examination
of how Agentic Al can provide a comprehensive conceptual framework for analyzing a
transformative impact on customer interactions and the supply chain in the retail context. In
an Al-based retail setting, this framework characterizes customers as the entities to interact
with Al technologies seeking specific services, insights, or recommendations and those that
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retail through Al technologies, providing these services, insights, and recommendations. On
the other side of the framework as entities that have Al technologies, three core components
constitute Agentic Al: autonomy, decision-making capabilities, and learning processes.
Autonomy refers to the basic freedom of Al technology to make decisions and execute actions
independently of human control. Decision-making capabilities afford Al technologies the
ability to select the best option from a set of possible alternatives in a given environment and
context. Finally, the learning process designates how Al technology can improve its decision-
making capabilities either through a pre-programmed rule when exposed to new data or
through a form of machine learning that enables intelligent technologies to learn and adapt to
new patterns and behaviors over time.

2.2. Applications in Customer Interaction

The automatic retail interaction paradigm is changing, with Agentic Al promising to accelerate
its course. Commercial retailers have been using customer service chatbots on their websites
for some time now. Unlike human customer care representatives, chatbots can provide
businesses with a reliable, low-cost way to provide customer service at all hours. However,
customers often find it difficult to receive adequate responses to their requests and frequently
abandon their conversation due to this problem because chatbots are not users. This is a
frustrating communication problem. Nevertheless, rapid advances in language models and
neural network technology are making conversation with chatbots more sophisticated. For
example, Meena and Blender can have meaningful and contextually consistent talks with users
compared to previous chatbots. It is quite feasible because technology using Al can combine
back-defined knowledge that is scalable according to user needs. Home Depot introduced
customer care chatbots on its website in 2011. More and more retailers have followed in the
footsteps of Home Depot. However, few retailers have had outstanding success with their
chatbots. Some retailers have worried that business chatbots could overkill themselves. The
HRM department of companies constantly asks companies about customer satisfaction. It is
about the ability of the companies to serve their customers during or after the purchase. It is
often reported in the retail trade that customer service is difficult. This inconsistency can lead
to the very different ways in which individual customer service representatives respond to
customer inquiries or disputes. Nevertheless, performance-related dialogue capabilities can be
encoded using machine learning. Machine learning could also empower chatbots to predict
how to respond to advanced dialogue in human customer care. Despite the company-sponsored
training of their employees in the scripted response to customer inquiries, this could improve
the fortune of business chatbots. Because of the success of the chatbot, other retailers have
also shown interest in social development chatbots. In general, the development of social
chatbots can influence the customer experience. In the sales area, social customer service
chatbots can often overcome unexpected performance and delete individual subpoints implied
by the user conversation, resulting in a detailed display agreement by the chatbot's sense of
style in the chatbot response preview. Similarly, the sales chatbot can drop a suspect short-
term sentence of the shape operated by the user, resulting in dialogue length and spontaneous
sales of the product as a reaction to human dialogue.

3. Supply Chain Automation
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Introduction Modern companies are facing dramatic changes in the consumer landscape
brought about by emerging technologies, as well as ongoing economic and societal
transformations. Ample research on the topic shows the high relevance of Al-powered retail
analytics in modern business environments. With a strong technological focus, it is clear how
a growing number of retail chains around the world are showing a considerable demand for
smart solutions to support store operations collaboratively with their workforce, embrace fully
automated applications, and boost customer interaction. A lack of holistic approaches is
identified which embrace machine-vision-based methods for customer analytics and mobility
systems. Especially in light of the global expansion of self-checkout solutions, such an
intelligent technology toolkit will open a path toward the design and the enactment of
autonomous systems conceptually developed from the outset of a customer-centric approach.
This will be crucial in light of the pivotal importance of a value-added shopping experience in
the struggle to counterbalance the competition by the e-commerce giants. Combining analytics
on implicit data is proposed, also regarding possible customer climate and product category
shopping basket associations, in the development of smart store applications. It is crucial for
emerging SMBs as it suggests the creation of a broad scenario of value-added services
capitalized on by a dynamic pricing policy as part of a broader store autonomy program to
eventually stimulate impulse purchases in the physical store under the most transparent manner
in its highest potential. Finally, the role of digital channel usage to effectively incentivize
customers to collect their bags yielded by the purchases in an alternative point of interest is
disclosed. Mainstreamed large-scale adoption of the illustrated Al-powered technologies will
impact the transformative evolution of modern retail supply chains.

3.1. Traditional Supply Chain Management

Supply chain management, including sourcing, inventory management, distribution, and other
linked processes, has historically been challenging for the retail sector's stakeholders.
However, once automated, agentic systems can significantly enhance the supply chain's
efficiency. Before analyzing these opportunities, it is important to scrutinize conventional and
contemporary dynamics as they form the fundamental layer for both procedures and sales
activities in retail.

Regardless of their size, supply chain management (SCM) traditionally poses substantial
challenges for businesses. Outsourcing many activities to suppliers can be costly and time-
consuming to administer, and at the same time, supply chain delays can strongly influence
time-to-market recurrence. Moreover, in this age of retail reinvention, organizations should
provide fast and reliable responses to the ever-changing series of demands. However, the
traditional flow of goods based on the centralized management of power continues, enabling
communications and transactions among supply chain stakeholders to be both inefficient and
inadequate. Order forecasting strategies are critical in several modern business practices.
Demand prediction inaccuracies are proposed to have a substantial negative effect on supply
chain costs. To mitigate these, research has focused on refining order selection, while others
have highlighted the importance of supplier lead time variability.

3.2. Agentic Al in Supply Chain Automation
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Recent advances in artificial intelligence technologies in the field of retail are profoundly
transforming the autonomous interaction between customers and a multitude of in-store, chat-
based, and voice-based retail sales assistants. This transformation alters the dialog design in
autonomous customer-—Al agent interactions by fundamentally mirroring the dialog system
design for interpersonal agent interactions. The fine-tuning of small-scale neural network
language models enables the modeling of contextual dependencies between user-generated
utterances and responses within this new dialog design paradigm.

In addition to this, the avant-garde Free Trade Agreement was adopted in 2019. These
technologies are inspiring a paradigm shift in the automatization of customer interactions in
the retail environment towards autonomous conversation agents. In temporal alignment with
such developments, this study unveils the Emergence of Agentic Artificial Intelligence in
Retail. Aiming to mimic most traits of human agents, currently emerging autonomous retail
sales agents are increasingly capable of applying personal experience as well as reading,
speaking, and reasoning about text-based content beyond model conversations.
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Fig 3 : Automated Supply Chain
4. Impacts and Benefits

The introduction of Agentic Al will constitute a paradigm shift in the retail industry concerning
autonomous customer interaction and supply chain automation. It is considered a revolutionary
innovation with significant implications for retail competitiveness, profitability, labor, and
societal change. With the rapid evolution of customer-facing Al technologies, the adoption of
Al-driven supply chain automation and data-driven demand prediction and planning becomes
attractive in an increasingly demand-driven and complex retail environment. This aims to
provide a detailed analysis of the adoption of Agentic Al in retail, including supply chain
automation and customer interaction. The focus is on the retail industry, an early example of
a customer-centric business that is currently facing significant challenges, yet some of the
findings may apply to other industries.

There are several case studies from various perspectives and definitions of Agentic Al with a
focus on the research field of case-based reasoning systems. Impacts and benefits are analyzed,
including customer experience, competitive advantage, efficiency increase, resource

Nanotechnology Perceptions 19 No. S1 (2023) 384-409



392 Agentic Ai In Retail: A Paradigm Shift In ... Srinivas Kalisetty, et. al.

allocation, and workforce transformation. Despite the diversity and complexity between case
studies, simulation models, and practical field experiments, the examination of the results of
different research fields and assessments supports the consistent adoption of Agentic Al in the
retail industry at a substantial scale and its inevitable subsequent changes. The impact and
benefits on customer interaction, supply chain automation, retail business, market growth, and
share, national workforce, economic development, and societal change are discussed.

4.1. Enhanced Customer Experience

Research shows that consumers desire a customized shopping experience rather than one-size-
fits-all deals. Companies try to understand clients by analyzing data patterns and behaviors.
This, in turn, enables tailor-made dealings to meet unique customer expectations and
preferences. For instance, Walmart’s Artificial Intelligence Labs has developed techniques to
estimate a client’s size by analyzing product images. Based on this data, businesses can offer
goods that are tailored to the dimensions of a consumer who is currently participating in
discussions in a related manner. Consumer preferences are evolving, and brands are employing
advanced technologies to satisfy customer expectations and build powerful connections.
Moreover, virtual assistants and Al-driven chatbots that deliver real-time support in as few
steps as necessary are critical features. In-store navigation tools improve the shopping
involvement. Exclusive mobile commerce apps can significantly improve client involvement
and enable companies with Al capabilities to achieve their desired effects but, as of 2021, their
use is rare. Brands do not offer experiences that smoothly integrate various Al technologies
across channels, resulting in disjointed customer involvement. There is a gap in the literature
that this research attempts to fill. To enhance the in-store shopping experience, an Al toolkit
is introduced to demonstrate how brands can build a cohesive shopping journey that begins
with tailored Al-driven marketing experience on a set-stage consumer-owned device. These
generated interactions are designed to provide specialized and real-time assistance to clients.
An Al-powered app is created that enables businesses to showcase products with an
incorporated service assistant.

4.2. Efficiency and Cost Savings

Before discussing the implications of Agentic Al on businesses and society, it is crucial to
understand what values are brought to retailers and whether they are being recognized by
retailers. In the current evolving and competitive business climate, it is proven that enterprises
that can quickly and wisely proceed in directions favored by the market stand a far better
chance of thriving and even dominating new markets. A product that offers 80% of the optimal
performance will always sell better and possibly even outcompete products of far superior
quality in certain markets. However, should the product also scale cheaply, widely, and
smoothly, it will promote a revolution: superabundance. Such will be the place of Agentic Al
in the ages to come.

At present, most of the automation that has successfully taken root in commercial
environments is largely low-level, gamut-specific, and insensitive: it is like automating a
nimble-fingered ferret; it can do one or two things frightfully fast and indefinitely, but it lacks
any future scope or sensitivity. It is wholly unable to adapt to anything unforeseen, unexpected,
or momentarily exigent. However, an Agentic architecture wields deep and broad sensitivity
and can opportunistically exploit circumstances or react skillfully to new phenomena. As such
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a system evolves, it will become the perpetual outsider: reactionary and yet always several
steps ahead, like the shrewd chess player capable of self-scripting the advent of their
opponent’s blunders.

There are numerous fronts on which retail operations could be augmented or entirely replaced
with Agentic agents. There is much talk of efficiency and cost savings when it comes to
automation, and while it is true that much of the initial investment in autonomous equipment
will still be subject to depreciation, it misses the broader point. The largest source of savings
is typically labor, wherein a vast constellation of expenses can be done away with: insurance,
health benefits, pension plans, sick days, wage increases, union disputes, etc.—the human is
exceedingly costly and exceedingly error-prone. On top of the human wage, there is also
considerable revenue to be gleaned from the human’s various missteps, probity, and
fraudulence, whereas the machine operates on energy and a nominal maintenance fee per piece
of equipment and is entirely risk-deterrent. This is not to say that an autonomous architecture
is wholly immune to payment (insurance can be dear, a collapsed machine can block an entire
operation, and the initial investment remains exorbitant), but it is broadly true that, given the
frailty of the human organism, businesses are focusing on the wrong side of the ledger. Within
this context, businesses have already diverted a significant portion of what is commonly
referred to as their working capital toward the automation of their supply chains and
warehousing nodes, which has occasioned the drastic reduction of their various inventories
without any diminishment in sales or aggravation of supplier reliability.

5. Challenges and Limitations

Given the impetus to embrace Agentic Al to usher in a new phase of autonomous customer
interaction and supply chain automation in retail, the ethical and economical views on the
landscape changes are presented. There is a balancing of this discussion by shedding light on
the challenges and limitations that pose hurdles for Agentic Al adoption and need to be
addressed for it to be effectively integrated into retail. Since the COVID-19 pandemic, 2020
has provided a more flexible scheduling format for ordering, paying, and selecting preferred
delivery time slots for grocery retail stores. At the same time, technologies have been utilized
to boost the overall shopping experience, e.g., autonomous delivery robots and the rollout of
“smart” technology exploring customer actions in-store to recommend and guide them towards
the completion of shopping goals. Agentic Al can be seen as the next progression towards a
fully active autonomous retail experience. Brick-and-mortar outlets will further evolve into
interactive spaces where various agents ubiquitously assist one another toward their objectives,
materially changing the roles of retail staff and customers. In addition to autonomous &
collaborative in-shop assistance, further automation including restocking and delivery tasks
could be progressively handled by Al-driven robots, therefore optimizing the supply chain.
The combination of 10T, robotics, and autonomous agents is foreseen to revolutionize the
dynamics of retail, where the present work is considered timely and of potential high impact.
However, hostile hopes and reservations are reported, foreseeing a forthcoming retail
environment where surveillance would be rampantly deployed to collect and process any type
of personal information, thereby creating tension with retail aims at providing a personalized,
yet respectful customer experience. The acquisition of personal consumer data in retail has
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long been noted with the European Union’s 2023 Data Protection Directive, providing the
rights of consumers over the automatic processing of their data, the right to know why an
algorithm makes a specific decision, the right to opt out of algorithm decisions, and the right
to appeal at the FICO score. These topics become even more concerning in light of the many
sensors increasingly embedded into the physical shopping space, now envisioned to be
interconnected under an Internet of Agent Things (10T) paradigm. As this creates a burgeoning
data stream concerning customer attractions and purchasing habits, it presses further on
retailers to be ethically minded in the handling of data, while at the same time nudging the
implemented Al systems no less than transparency. Progress both technologically and
legislatively, therefore, is seen as a prerequisite for a fully-fledged and frictionless retail
model.

Equation 2 : Autonomous Demand Prediction Using Reinforcement Learning
where

D); = Predicted demand,
D;_; = Previous demand,
B = Real-time sales data,

« = Learning rate.

Df = D,l_l + C!’[:Rf — D:‘—l}

5.1. Data Privacy and Security Concerns

In concert with the great promise of Agentic Artificial Intelligence (Al) to revolutionize brick-
and-mortar retail, concerns grow about its implications of unanticipated consequences. This
aims to explore potentially unaddressed challenges in developing and adopting Agentic Al
applications in advanced and experiential consumer touchpoints. Qualitative insights into the
current state of perception of Agentic Al in several relevant retail applications are provided,
and a systematic analysis is performed of industry-wide developments in the form of patenting
activities, market development, and investment trends. The concludes by synthesizing the
findings and articulating actions stakeholders can take to mitigate potential escalation.

The adoption of Agentic Al solutions can create confusion, privacy risks, implicit
discrimination, environments that discourage composure or engagement, and foster
exclusivity over product availability. Capturing data on foot traffic and in-store behavior
without consent and providing pro forma notices is commonly argued to be socially expected
given the ubiquitous use of smartphones to track, monitor, and optimize all aspects of
commerce, including stimulated purchases. As the largest recipient of personal and sensitive
data, the retail industry has the biggest issue with regulatory compliance. In the United States,
potential adoption is severely impacted by the California Consumer Privacy Act and similar
statutes started to proliferate across the US. Likewise, Article 4 of the General Data Protection
Regulation broadly defines sensitive data, complicating the adoption prospects in Europe. A
tight, potentially non-compliance-associated social rater loop, can be introduced in operational
best practices to quantify the effects of mixed-reality interventions.
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5.2. Technological Limitations

Artificial Intelligence (Al) technologies are considered the Fourth Industrial Revolution, and
Agentic Al represents the culmination of this information revolution. Expected to have a
substantial impact on jobs and the workforce, Al technologies are becoming more prevalent
in retail through Agentic Al implementation. This emergence is expected to incite a palatable
paradigm shift in the retail sector in terms of autonomous customer interaction and supply
chain automation. This development presents a momentous shift from a passive to an
autonomous form of operation proficient in human-like cognition and plausible deniability.
However, the inexperience with such systems, paired with their rapid expansion and
development, potentially raises moral, ethical, and commercial dilemmas. This potential is
argued to initiate a technological and societal dual lag or standstill of development if left
unaddressed, which may catalyze a third technology lag in the force of labor.

Established Al technologies replicate and augment human cognition and include Machine
Learning, Neural Networks, and Natural Language Processing. Combined and deployed, these
are enabling Al technological systems. Agentic Al is a class of such systems that act and
maneuver accurately without significant human intervention, functioning in an autonomous
agent capacity. Autonomous customer interaction and supply chain automation, the two areas
where Agentic Al is growing in retail, are favored due to efficiency and the reduction of labor
practices. Interpretation is instigated by organizations’ viewpoint, employing these
technologies, while investigation into ethical, moral, and utilitarian aspects is pursued to fill
the dual lag in external discourse. This makes such an investigation simple to comprehend for
a wider audience.

6. Case Studies

INTRODUCTION Innovative application examples of Agentic Al in retail are discussed
around the two main streams. The first stream focuses on autonomous customer interaction
and applies Al to generate, interpret, and adapt human language in a way that performs human-
like services. Particular examples include Al sales assistants in mobile and a physical channel,
a system that automatically evaluates the politeness of chatbot turns, and a computational
prototype of a Marionette Store and Museum. The second stream presents applications in the
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context of supply chain automation. Companies such as JD.com in China and Zalando in
Europe are highly automated and rely on fleet driverless robots. They advise management and
prospective adopters to take into account repercussions for society and the labor force. In a
similar vein, the case study of Collabotic X, a fruit and vegetable processing company, reveals
how automation has generated conflicting outcomes. There, fewer people have to work similar
or even better results can be achieved. Nowadays, most of the devices people interact with
from phones to cars and even to cities have embedded Al. Especially in the retail domain, Al
appears as agents that offer particular interactions. These agents could be stationary robots,
mobile robots, screen agents, voice agents, hologram agents, or wearable agents, and they
generate fine-grained commodification of market actions. Thus there is a need to make them
as autonomous as possible as soon as possible. Recent developments in Agentic Al towards
autonomous behavior in particular examples such as in grocery supermarkets, a clothing
retailer, and in-the-wild study with participants visiting a vending machine in a mall and a
Farmer’s Market are also discussed.

6.1. Amazon Go Stores

This subsection presents an in-depth case study of one of the most interesting adoptions of
Agentic Al in retail, the development of Amazon Go stores. By exploring how Al is being
used in an innovative way to augment the user experience in retail contexts, Amazon Go is a
leading paradigm shift in the coalition of Al-driven autonomous customer interaction and
supply chain automation. This case study provides an overview of the implementation of
computer vision and fusion of different sensor types, but also deep learning in an
unprecedented manner to reshape how customers interact with retail environments. It discusses
the achieved operational efficiencies, including an exploration of improved inventory
management and reduced expenditures on labor. Apart from the visionary aspect and the
exploration of larger developments at the intersection of Al and retail in the future, customer
feedback and experiences within Amazon Go stores are discussed. The results of this discourse
are highly generalizable insights into Al acceptance within the consumer population and
musing on emergent social trends. The performed analysis cross-cuts the boundary of
numerous research domains, ranging from technology management and human-computer
interaction to marketing and psychology. That being said, a discussion is first laid out with a
focus on more narrow, technical angles before moving on to broader disciplinary concerns.
Finally, both the limits and challenges encountered during the Amazon Go rollout are detailed,
and a more general framework on how to approach the deployment of Agentic Al systems in
retail is outlined. Remember, no need to solely stick to the designated paragraph structure —
there is ample space to expand and make planned subsections even more detailed. The aim is
not to produce a magazine piece of ~2,000 words but rather a long essay or commentary that
tackles the indicative areas of interest.

6.2. Alibaba's Smart Logistics Network

Parallel to the unprecedented growth in online ordering, the optimization and automation of
the logistics network have become indispensable in developing a sustainable advantage in
eCommerce. With this in mind, Alibaba initiated the Smart Logistics Network. Thanks to a
synchronized operation with just-in-time inventory, real-time demand prediction, and dynamic
route planning, all powered by Al technologies, this network bridges the gap between online
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communication and offline service fulfillment and transforms logistics processes into a smart
configurations mode. Hence, it significantly improves the efficiency of logistics, reduces the
operation costs and delivery times, and thus brings operational advantages to merchants of the
platform, making the logistics network a powerful barrier of defense from competition,
especially for those middle-low-end consumers in China, for whom cost matters most.
Market adjustment in the optimization and automation of traditional distribution strategies has
become one of the largest barriers for the network to function efficiently from the onset. Due
to joint action with the inventory management system, a fully offline digital ink inventory
management solution has been proposed to address the urgent needs of merchants. Merchants
can easily view their stock situation online through a browser, while offline robots would sew
the instructions and deliver efficient optimal actions. Currently, more than 600K stock-keeping
units (SKU) in over 300 logistic nodes are handled by the system per day. Market reaction to
the invention is highly positive both from the network perspective, with savings in inventory
costs, and increased logistics efficiency, and from the merchant perspective, the expectation
of increased sales in the fast-fulfill-service online mode and substantial reduction of time cost
in offline mode. Through online and offline co-communication, the merchant’s satisfaction
rate on logistics services has risen by 13%.

s
‘:‘:.‘.}' K] Cubowany [

Fig 5 : Alibaba's Smart Logistic Platform Sufficient
7. Future Directions

The integration of Agentic Al in retail marks a paradigm shift in the way customers
autonomously interact with the environment inside and outside the store, and the way the
supply chain is autonomously operated based on the up-to-date retail environment. In response
to market trends and the rapid adoption of such technologies by large and innovative retailers,
businesses of any size and structure must be able to adapt quickly, innovate continually, and
adapt effortlessly to feedback. This work sheds light on developing the trends and possible
economic and social consequences for the design and operation of such Al agents to provide
efficient, safe, and fair retail services.

Several new kinds of Al in retailing are emerging, such as humanoid robot greeters and
personal companion drones. It is envisioned that those Al agents can provide further
advantages in terms of consumer nudging and operational convenience. These diverse forms
of Al agents must be robustly integrated and coordinated in a common retail environment.
This perspective also opens room to address several timely and challenging research issues
waiting for elucidation. For instance, the hip new types of Al agents of physical retailing are
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Democrat-Media-Loving (DML) Agents and “reliable” Moral-Al Agents, which address the
role of “fake news” media elites in consumer nudging applications of Al in retailing.

7.1. Emerging Trends in Agentic Al and Retail

Agentic Al, with the ability to learn through models, sensors, and the analysis of a vast amount
of data, has reshaped industries and consumer behavior. In the retail environment, the
application of Agentic Al has two main focus areas: autonomous customer interaction and
supply chain automation. Agentic Al plays a crucial role as a “consumer” by autonomously
analyzing, perceiving, or choosing the information of the target customer. The first application
in the retail environment is interacting with customers in commercial settings, comprising both
online and offline environments. Its second sensation and actuation ability changes supply
chain operations by sensing inventory status and reactively updating the supply chain. Al retail
and business models evolve while more companies provide diverse exclusive content and
advanced Al systems with ever-changing deep learning models. Technologically, other Al
research such as the advancement of deep learning models or algorithms that can easily adapt
to new environments in real-life commercial areas is carried out in offline and online places.
The increasing momentum of brands to sell consumer products directly also accelerates
partnerships with various commercial industries, including the retail sector. Broadly, Al
rationality and ability dictate critical sophisticated, and learned de-bias by autonomous retail.
Its ability as a “retailer” accurately suggests or disagrees with a retail strategy. This also
includes the analysis of a network to operate autonomously while ensuring profitability. The
process begins with a brief review of related work on Al and explains a basic concept of
Agentic Al in commercial fields encompassed by autonomous customer interaction and supply
chain operations. Subsequently, a total of three autonomous deployments with backgrounds
are carried out, and the theoretical model for autonomous retailing is elucidated. Finally, its
substantial experiments and commercial applications with partnerships are presented.

7.2. Opportunities for Further Research

Acrtificial intelligence (Al) technologies are causing a profound transformation in the retail
sector, changing the way goods are bought and sold, customer service is provided, and brand
strategies are conceived. Future studies need to take into consideration the long-term effects
of Al within the retail domain. However, fast technological innovations suggest the
consideration of variable and rapidly changing scenarios. This makes it necessary for research
to identify some application research problems in the short term, which will nevertheless have
an emergent value for the evolution of the phenomenon over time. Although emerging research
has attempted to respond to some initial research questions arising from the new phenomenon,
new Al applications pose new issues and prompt (new) more in-depth investigation.

8. Conclusion and Recommendations

In conclusion, Agentic Al has the potential to significantly influence the retail industry, as
autonomous customer interaction and supply chain automation enter the mainstream. Both
directions promise a decisive transformation in retail, with benefits surpassing improvements
in operational efficiency which will also manifest as more sustainable and consumer-oriented
retailing. Ranging from Al vending machines and personal smart assistants to loT shelf
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analytics, new applications will further strengthen within the sector, preparing the ground for
a paradigm shift in the way retail is conducted and experienced. The 360-degree view of
Agentic Al in retail underlines its self-sustaining social adaptation that hinges closely on the
domain context. Today’s retail environment is progressively shaped by Agentic Al’s
expansion.

Highly engaging Al storefronts demonstrate the diverse strategies that could bring sustainable
wide adoption and nurture the next wave of disruptive innovations. Future lines of exploration
need to tackle pressing emerging issues, such as protecting individuals’ data, overcoming
Agentic AI’s social affordances, broadening retail’s technological horizon, and harmonizing
cross-compatibility for pan-European enablement. Both retailers and Al players considering
engaging with Agentic Al in a retail context can benefit from the pre-competitive prototype
solutions and guidelines. Despite large variations in adjacent capacities and scale, trials, and
deployments should warrant a systematic and iterative evaluation approach to enhance
implementation success. In particular, adaptive policies and APIs are recommended,
facilitating a future-proof degree of maneuverability that ensures performance is kept peak
over time. Early attention towards this dynamic fine-tuning will be crucial for sustaining the
impacts of the upcoming wave of Agentic Al in retail, which are poised to grow increasingly
far-reaching and indelible on both merchant operations and consumer behavior.

Equation 3 : Al-Optimized Supply Chain Automation
0O = argngIlE [}L[:St} + p(D: — 8:)" + L:(),]

where

(; = Optimal order decision,

h(S¢) = Holding cost,

p(Dy — S;) = Stockout penalty,

¢ = Ordering cost.

8.1. Summary of Key Findings

This research provides a detailed investigation of the implications of Agentic Al for retail from
the perspective of autonomous customer interaction and operational process automation.
Multiple pivot points are identified, encompassing customer experience management
opportunities, supply chain efficiency considerations, and 360-degree scrutiny of Al adoption
implications from the perspective of operational and business logic. A range of managerial
instructions, together with a discussion of core issues that warrant future attention to advance
intended Al applications in retail, are also provided. In the highly competitive environment of
retail, Agentic Al can assist retailers in better understanding and serving their customers’
dynamic and personalized preferences, as well as nowcasting, if not even proactively
prescribing, the appropriate shopping solutions to customers’ arising needs and moods. Novel
research is evidenced for examining the implications of Agentic Al for retail from the
simultaneously complementary and consecutive perspectives of autonomous customer
interaction and operational process automation, and to unfold the envisioned wide, far-fetch,
manifold spectrum, and multiple layers of implications. From the viewpoint of autonomous

Nanotechnology Perceptions 19 No. S1 (2023) 384-409



400 Agentic Ai In Retail: A Paradigm Shift In ... Srinivas Kalisetty, et. al.

customer interaction, Agentic Al can assist retail customers in searching for and receiving
information about the products they are interested in, make smart purchase suggestions,
provide post-purchase consultations, support customers in searching for and making table
reservations at desired restaurants, and assist customers in the scheduling of in-store service
requests. From the perspective of operational process automation, it has been witnessed that
well-thought-of Agentic Al imbibes a paradigm shift in future retail endeavors. On the one
hand, it can relieve workers from the heavy-duty, repetitive, and relatively less cognitive load
conditions. On the other hand, workers are automatically modified; their value chain working
status can also be collectivized, standardized, systemized, and closely monitored by the hi-
tech Al kits, thus having pivotal transformative power on essential parts of supported supply
chain logistics.

8.2. Implications for Retail Industry

Research around artificial intelligence (Al) in retail has for the most part centered on robotics
and chatbots, portraying a largely instrumental, non-autonomous character of Al in the
industry. In contrast, growing attention is dedicated to agentic Al, emphasizing its developing
autonomy and agency in interactions with customers or the automation of supply chain
processes. Such applications transform various retail operations, yet their implications for the
industry’s broader evolution remain underexplored. By introducing three ways in which
agentic Al technologies shift retail operations, and by studying their implications for the wider
industry landscape, this text advances Al adoption research in retail and the body of literature
on agentic service automation. A practice lens is suggested to retailers and knowledge workers
more broadly. Since the ongoing Al automation wave in many contexts is reshaping how
everyday work is carried out by knowledge workers, attention is drawn to the need for
collaboration and experimental learning to make Al technologies work as intended. By making
Al a seamless material part of employee practices, new Al-enabled retail practices can prevail,
otherwise, they risk being easily subverted or simply not used. How to carry out Al’s
embedding in retail practices for its smooth materialization is discussed.

Warh

Fig 6 : Transforming Retail Through Technology

Ways in which Al enablement and usage depend on a potentially unplanned process of practice
co-evolution with Al, as well as on the types of surrounding work environment fostering or
inhibiting such a process, are specified. In the case of successful embedding, once an Al
investment has been materialized ad hoc employee practices are collaboratively upended,
triggering corresponding changes in the materiality, competencies, and meanings of those
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practices. Embedding processes unfold more effectively when on top of necessary changes in
the material parts of practices, a broader set of work conditions around employee practices is
ceaselessly adapted. At the same time, unsuccessful Al embedding efforts generate a variety
of antagonistic forms of practices, setting back the hoped-for modifications of the targeted
practices or even indefinitely nullifying them. Embedded endeavors must contend with a
myriad of obstacles hindering the emergence of Al-enabled retail practices and must actively
navigate antipathetic forms of practices through changes in the work environment. A range of
enabling actions undertaken throughout the embedding process is examined, encompassing
the shaping of positive employee perceptions, the enablement of channels allowing Al-
affected practices to evolve, and the existence of work environments affording the practical
functioning of such channels.
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