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Abstract: Changing customer experiences and conventional business models, the convergence of
cutting-edge technologies like blockchain, chatbots, and the Internet of Things (IoT) has triggered
revolutions across industries. Customers want personalized, easy, and meaningful interactions in
today’s digital world, so traditional retail and service models are changing to online platforms and
round-the-clock digital support. Blockchain-integrated chatbots give users a reliable platform for
communication and transactions by utilizing the security and transparency of blockchain technology.
These artificial intelligence (Al)-driven chatbots are revolutionizing digital interactions by conversing
with users in natural language, managing transactions, and providing tailored support. IoT devices,
on the other hand, bring in a new era of connectedness by giving commonplace things the ability to
sense, process, and communicate. IoT devices optimize delivery processes and guarantee that the
quality and safety criteria are satisfied in the food delivery industry. Blockchain-integrated chatbots
are a disruptive force that improves delivery process efficiency, transparency, and trust when inte-
grated with IoT devices. This study examines how blockchain, chatbots, and IoT technologies might
be integrated into the food delivery sector, emphasizing the advantages and potential ramifications
of doing so.

Keywords: chatbot; blockchain; Internet of Things; artificial intelligence

1. Introduction

The combination of innovative technologies has created revolutions across industries
in the current digital transformation era, changing customer experiences and old business
structures. Although the importance of the customer experience has always been crucial to
the success of businesses, the digital revolution has brought it to previously unheard-of
levels. Customers want individualized, seamless, and meaningful encounters in today’s
connected environment, not just products or services. Conventional physical retail estab-
lishments have changed into online marketplaces, and in-person client service has become
24/7 assistance via multiple digital platforms [1]. Blockchain and chatbots are two of these
revolutionary technologies that are leading the way in terms of innovation, efficiency, and
transparency [2]. Within the food delivery service industry, where efficiency, precision,
and dependability are critical, blockchain-integrated chatbots combined with IoT devices
present a great force that has the potential to completely transform the delivery process.

A blockchain chatbot offers customers a transparent and safe platform for commu-
nication by fusing the conversational skills of chatbots with the power of blockchain
technology. Transactions carried out through the chatbot are permanently recorded thanks
to the blockchain’s decentralized ledger, guaranteeing data integrity, and boosting mu-
tual trust [3]. These artificial intelligence chatbots converse with users in their natural
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language, handle transactions, offer individualized help, and provide current information.
Chatbots are redefining the way people connect in the digital sphere by providing users
with a streamlined and trustworthy experience through their seamless integration with
blockchain technology [4].

On the other hand, the IoT introduces a new era of connectedness in which common
objects are equipped with sensing, processing, and communication capabilities, allowing
for real-time physical environment monitoring, analysis, and control [5]. IoT gadgets
like temperature sensors, GPS trackers, and smart locks are extremely useful in the food
delivery industry since they optimize delivery operations and guarantee that the quality
and safety criteria are fulfilled.

Blockchain technology and Al are extensively employed in the IoT. These technologies
may be connected through IoT for data collection and presentation, blockchain for oper-
ational rule definition and infrastructure, and Al for process and rule optimization. The
merging of these technologies allows for the development of new, independent business
models and the creative effects of this trio on boosting an organization’s competitiveness [6].
The potential for changing the food delivery industry is huge when blockchain-integrated
chatbots are integrated with IoT devices. Through using these technologies” interaction,
businesses may achieve unusual levels of efficiency, transparency, and trust across the
delivery process.

Blockchain-integrated chatbots manage smooth transactions, guaranteeing data con-
fidentiality, privacy, and accountability at every stage, from order placement to delivery
confirmation [2]. IoT devices that are integrated into the delivery infrastructure offer real-
time insights into the state and status of deliveries, facilitating resource optimization and
efficient leadership.

In the context of food delivery services, the focus of this paper will be to explore the
merging of blockchain, chatbots, and IoT technologies and propose the model of integration
of IoT devices in blockchain-based food delivery chatbots.

2. Bases of Blockchain-Integrated Chatbots

Chatbots have changed business—customer connections through conversational com-
merce. However, issues with user privacy, trust, and data security still exist. Blockchain
provides a strong answer to these problems because of its decentralized architecture and
strong security features. The incorporation of blockchain technology into chatbots offers
a variety of prospective advantages and resolutions for many issues related to conversa-
tional commerce. Chatbots and blockchain technology combine to create a new method of
handling data and executing transactions. Chatbots can securely record and authenticate
transactions, verify user identities, and enable peer-to-peer communication without the
need for middlemen by utilizing blockchain’s immutable ledger. This integration facili-
tates smooth transactions and data transmission across many domains by improving the
efficiency, security, and transparency of chatbot interactions [4,7].

In the paper [2], we proposed a theoretical framework for a blockchain-integrated
chatbot in food delivery services.

The foundation of chatbots with blockchain integration for food delivery services
is made up of smart contracts, which are transforming the order processing, payment
handling, and delivery confirmation processes. These self-executing contracts streamline
operations by automating several parts of the delivery process, from order initiation to
final confirmation. This removes the need for middlemen.

The workflow of the proposed framework is given here:

1.  Greeting and Menu Presentation: The chatbot shows users the various menu selections
and greets them warmly.

2. Order selection.

Customization.

4.  Review of order.

@
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5. Smart Contract for Order Creation: The chatbot initiates an immutable smart contract
that was made just for that order. This smart contract contains predefined criteria and
conditions for the delivery address, delivery time, and order amount.

6. Payment Processing: The chatbot uses blockchain-based transactions to safely pro-
cess payments.

7. Smart Contract for Payment Confirmation: Using a smart contract, the payment is
validated and documented on the blockchain. Customers’ payments can be automat-
ically validated by the smart contract. It looks at the accuracy and validity of the
payment. Otherwise, the contract will not proceed until the payment is confirmed.

8. Order confirmation.

9. Order completion.

10. Delivery Coordination: The chatbot works with delivery services and tracks delivery
information over the blockchain. As soon as the payment is verified, the smart contract
can assign the order to a delivery driver. This assignment could be determined by
a variety of factors, such as workload, the distance to the delivery location, or a
predetermined algorithm.

11. Delivery Tracking: Real-time delivery updates are provided by the chatbot via a
blockchain-tracking status.

12.  Order delivered.

13.  Smart Contract for Delivery Confirmation: A smart contract on the blockchain con-
firms that the delivery was accomplished. The delivery personnel can utilize a chatbot
or a mobile app to confirm the delivery. The smart contract may be triggered by this
confirmation, allowing the delivery person to get paid.

14. Dispute Resolution: When the food is not delivered as promised, for example, the
smart contract can handle such problems. It might have set rules for compensation or
refunds, or it might require a manual review by a human operator if needed.

15.  Customer Feedback on Blockchain: User reviews and ratings are kept on the blockchain
for transparency. After the delivery, the chatbot may ask the customer for a review or
comments. For positive remarks, the chatbot might award discounts or loyalty points
in accordance with the smart contract’s predetermined guidelines.

16. By ensuring the immutability and transparency of the transaction history, storing the
order information on the blockchain after delivery and payment improves account-
ability and trust in the delivery process. All the parties involved in the transaction,
including customers, servers, and delivery staff, can independently confirm and audit
the specifics of the transaction thanks to this unchangeable record. Furthermore,
automated operations like delivery confirmation, dispute resolution, and feedback
management can be handled smoothly depending on predetermined circumstances
by utilizing smart contracts that are placed on the blockchain.

Users can securely submit orders using smart contracts, which will take care of schedul-
ing delivery, calculating charges, and validating item availability. When smart contracts
are used to enable escrow services—which release cash only after a successful delivery
confirmation—payment processing becomes transparent and efficient. Smart contracts
provide automated dispute resolution methods in the event of disagreements or issues,
granting refunds or compensations subject to certain conditions. All the parties involved are
assured of accountability and confidence is fostered by the transparency and immutability
of the data included in smart contracts [8,9].

If we want to implement a blockchain food delivery chatbot effectively, we need to use
a hybrid blockchain approach. This involves utilizing both permissioned and permission-
less blockchains based on specific needs and objectives. Sensitive information and private
transactions are stored on a network that is only accessible by authorized participants, such
as consortiums, or businesses, in hybrid blockchains. Less sensitive data, however, will
remain on the public chain to encourage openness and inclusivity. A hybrid approach
may be utilized in a food delivery system, wherein certain system elements—like order
processing and payment management—may be managed on a permissioned blockchain for
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security and privacy, while other elements—like delivery tracking and user reviews—may
be recorded on a permissionless blockchain for transparency and the ease of use [2].

3. Integration between IoT and Chatbot

A collection of physical objects known as the IoT can be detected and controlled
remotely by exchanging data and information via an existing network. This makes it
possible for these real-world elements to be more effectively integrated into the virtual
environment, increasing program performance and lowering control effort. Al makes
the IoT more economically viable and accurate, making it easier to utilize in daily life.
The nicest part is how simple it is to incorporate them into the hardware and software
architecture already in place. Among the most well-known examples of the IoT include
wearable technology, smart door locks, and smart thermostats [10].

Al chatbots are computer programs that use natural language processing (NLP) and
Al to simulate human conversations with customers. They can answer often-asked ques-
tions, provide information, and do basic tasks including making appointments, processing
payments, and updating account details. Al chatbots can provide round-the-clock customer
service by integrating with a range of platforms, such as websites, mobile apps, social
media, and messaging apps, without requiring human agents [11]. They are designed using
NLP techniques to converse with the other person in real-time and offer advice, assistance,
or just to chat. Since the use of Al in e-services is becoming commonplace, chatbots are also
becoming more well known and used in customer support. They are typically used for
sales and support tasks in e-commerce environments [12].

We can leverage ChatGPT’s [13] NLP capabilities to improve communication between
devices and people by integrating it with the IoT. For instance, a user can utilize basic words
and inquiries like “Turn off the lights” or “What’s the temperature inside the house?” to
control their gadgets with ChatGPT’s ability to comprehend and interpret voice instructions.
This may improve the usability and intuitiveness of controlling IoT devices. Moreover,
ChatGPT can be used to extract natural language answers from IoT devices, facilitating
the human comprehension of the devices’ functionalities and status. For instance, an IoT-
enabled thermostat could use ChatGPT to answer the user’s query, “What's the temperature
inside the house?” as of right now, “The temperature inside the house is 72 degrees.”[14].

Furthermore, ChatGPT’s integration with IoT devices helps expedite several delivery-
related tasks in the context of food delivery services. Users can utilize natural language
requests, for instance, to find out the status of their delivery, receive an estimate of when
their delivery will arrive, or receive updates on the status of their order preparation.
Delivery trucks equipped with IoT sensors can send real-time data to ChatGPT, giving
clients fast and accurate order information. Moreover, ChatGPT can provide smooth contact
between clients and the delivery staff, allowing for effective coordination and addressing
any questions or problems pertaining to deliveries. Food delivery services may improve
user experience, maximize operational efficiency, and guarantee seamless and transparent
delivery operations by utilizing natural language processing and IoT connectivity.

3.1. IoT Devices in Food Delivery Service

The three most important factors in the constantly changing food delivery market are
accuracy, efficiency, and customer happiness. Food delivery businesses have experienced a
radical change in their operations since the introduction of IoT technology, which has made
it possible to seamlessly integrate smart devices to improve overall service quality and
streamline processes. With previously unheard-of levels of automation, data collecting, and
connectivity, the IoT, a network of networked devices loaded with sensors and software,
has completely changed the way food delivery services function [15].

Owing to their perishable nature and the vital need of maintaining specified climatic
conditions along the supply chain, some food items require IoT adoption. Fresh vegetables,
dairy products, meat, and seafood are a few examples of perishable foods that require
IoT monitoring. To guarantee that these commodities are stored and delivered under
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ideal conditions to retain freshness, quality, and safety, IoT devices with sensors can track
and monitor variables like temperature, humidity, and location in real-time. For instance,
keeping perishable items at the right temperature throughout transportation is essential to
avoiding bacterial growth and spoiling. Stakeholders can ensure consumer confidence in
the quality and integrity of food supplies, eliminate waste, and ensure compliance with
food safety standards by requiring IoT for such products.

Our blockchain-integrated chatbot for food delivery services can be made more effi-
cient, transparent, and customer-friendly by including IoT devices in certain steps.

e  Order Selection and Customization: To keep an eye on inventory levels in real-time,
IoT sensors are used [16]. Using information from IoT devices, the chatbot can confirm
item availability when a consumer selects an item. When an item is out of stock, the
chatbot can offer substitutions or let the user know when it will be back in stock.

e  Delivery Coordination: The sensors and GPS devices in an IoT car tracking system
first gather data from the vehicle. After that, a central analytics platform receives
these data via networking technologies. Here, the data are transformed from raw to
actionable insights by processing and analysis [17]. Real-time location updates from
delivery vehicles with IoT-enabled tracking devices allow the chatbot to precisely
estimate delivery timeframes and notify users accordingly.

e  Delivery Tracking: GPS trackers and other IoT devices can be used to follow delivery
personnel’s activities in real-time. Customers can receive precise and current updates
on the status of their orders by connecting GPS tracking technologies with the chatbot.
By using the information from these IoT devices, the chatbot can give clients real-time
updates on the whereabouts of their goods, their anticipated arrival timings, and any
anticipated delays. This degree of openness and visibility increases client satisfaction
and fosters delivery process confidence.

e  Temperature Monitoring: Temperature sensors built into delivery vehicles or contain-
ers are essential for maintaining food safety regulations and protecting perishable
items in food delivery services. Food items are kept within the proper temperature
range thanks to the continual monitoring of temperature fluctuations by these IoT-
enabled sensors. The integrity of the supplied goods can be ensured by providing
real-time temperature conditions, alerts, and updates to customers and delivery staff
via the chatbot platform’s integration with temperature-monitoring solutions. This
proactive strategy lowers the possibility of food spoiling, preserves the quality of
perishable goods, and raises client satisfaction levels with the delivery service as a
whole [15,18].

3.2. Integration Process of IoT Devices and Chatbots

The smooth communication and automation of tasks made possible by the integration
of IoT devices and chatbots improves customer experiences and efficiency across a range
of applications, including food delivery services. Usually, an application programming
interface (API) or communication protocol is used to send data from IoT devices to a
chatbot [19]. The process of this integration consists of the following steps:

e Data Collection: Depending on their sensors and functionality, IoT devices gather
different kinds of data. For instance, temperature sensors keep an eye on the state
of perishable items [20], while a GPS tracker [21] on a delivery vehicle gathers loca-
tion data.

e  Data Processing: The IoT device processes the gathered data locally, or it sends the
data to a gateway device for preparation. To make sure that only relevant data
are sent to the chatbot, this preprocessing may entail data filtering, aggregation, or
transformation [22].

e Data Transmission: Using communication protocols like HTTP, MQTT, or WebSocket,
the preprocessed data are subsequently sent to the chatbot server or platform. Secure
and dependable data transmission over the internet is guaranteed by these proto-
cols [23].
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e Integration with Chatbot Platform: Through its API or integration interface, the
chatbot platform obtains incoming data from the IoT devices. The platform might have
interfaces or endpoints made to receive and handle IoT data. Implementing a chatbot
on a cloud platform can yield substantial advantages in terms of cost-effectiveness
and scalability. Cloud systems enable easy scaling up or down of a chatbot’s resources,
enabling it to adapt to variations in traffic patterns or surges in demand. This is crucial
for chatbots, which must support numerous users at once and be available 24/7 [24].

e  Chatbot Data Processing: The chatbot platform receives the data and uses pre-established
rules or algorithms to handle it. For instance, the chatbot might use the data to update
delivery status, predict arrival times, or notify customers if it has location data from
delivery trucks.

e  User Interaction: The chatbot communicates with users using messaging platforms
like voice assistants, smartphone apps, and web chat. Based on the data from the IoT
devices, it offers real-time updates, answers user inquiries, and manages a variety of
customer support responsibilities.

3.3. Integration of IoT Devices in Blockchain-Integrated Chatbots in Food Delivery Services

A significant advance in customer service and transportation is the incorporation of
IoT devices into blockchain-integrated chatbots for delivery services. The real-time data
collection and transmission capabilities of [oT devices provide vital insights and capabilities
that enhance the characteristics of blockchain technology and chatbots.

IoT devices can be linked at different stages in our blockchain-based chatbot workflow
for food delivery to improve security, tracking, and monitoring all the way through the
delivery process.

In the case of the proposed blockchain-integrated chatbot with a given workflow [2]
here, we extend and connect it with IoT devices. The flowchart of integrating IoT devices
in a blockchain-based food delivery chatbot, given in Figure 1, begins with the customer
placing an order via the chatbot, which checks inventory in real-time using IoT sensors.
While the kitchen staff makes the meal under the watchful eye of IoT equipment, the
chatbot verifies the order, which is documented on the blockchain. IoT sensors check
for quality and appropriate conditions after packaging. Real-time delivery updates from
IoT-enabled GPS trackers let the chatbot anticipate delivery timeframes and notify clients.
Payment is initiated by the blockchain smart contract when the delivery staff confirms the
delivery. Lastly, the chatbot asks for user comments, records them on the blockchain, and
uses pre-established smart contract rules to resolve any disagreements.

In this process of integration:

e A chatbot platform is a software framework or service that facilitates the creation,
implementation, and administration of chatbots. These chatbots converse with people
either verbally or through text, comprehend their questions or requests, and respond or
take appropriate action accordingly. IBM Watson Assistant, Microsoft Bot Framework,
and Dialogflow are a few examples [25].

e  Application programming interfaces are collections of guidelines and procedures that
let various software programs talk to one another and share information. APIs are
used in the context of the IoT to help systems or services, like chatbot platforms, to
communicate with the IoT cloud platform [26].

e IoT cloud platform is a centralized system that handles and processes data obtained
from IoT devices. It offers analytics, storage, and other services to manage massive
data sets, allow for real-time monitoring, and assist in the development of applications.
AWS IoT, Microsoft Azure IoT, and Google Cloud IoT Core are a few examples [27].
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Figure 1. The flowchart of the integration of IoT devices in blockchain-based food delivery chatbots.

4. Discussion about Traditional and Blockchain Solutions in Food Delivery Services

Traditional food delivery systems rely on centralized platforms for order processing

and payment, while blockchain solutions offer decentralized and secure alternatives, with
additional enhancements when integrated with IoT.

Orders for traditional meal delivery services are handled by centralized websites
such as DoorDash, Grubhub, and Uber Eats [28]. Via these systems, customers place
orders, which are subsequently forwarded to restaurants. The platform manages the
financial transactions, and credit cards or digital wallets are used for payments. GPS
technology built into mobile apps makes delivery tracking possible and gives users
real-time order status information. However, the substantial commission fees that
these platforms usually charge restaurants have an adverse effect on their profitability.
Furthermore, the centralized platform stores and manages consumer and order data,
raising questions about data security and privacy.

FoodChain serves as a prime illustration of the potential benefits of blockchain solu-
tions without IoT integration in the food delivery sector. Through its blockchain-based
technology, FoodChain eliminates intermediaries, reduces transaction costs, and en-
hances data security and privacy by encrypting and decentralizing sensitive data
on a public ledger. This approach ensures transparency and minimizes the risk of
data breaches while fostering trust and transparency among customers, restaurants,
and couriers. Moreover, smart contracts automate processes, enforce delivery re-
quirements, and improve operational efficiency, leading to reliable and efficient order
monitoring. However, this method relies on manual data entry for transparency and
record-keeping, which, although cost-effective, increases the risk of human error and
lacks real-time monitoring [29].

Ambrosus, originally developed for supply chain management on the Ethereum
blockchain, exemplifies the powerful integration of IoT devices and blockchain tech-
nology aimed at optimizing the food and pharmaceutical industries. By utilizing
encrypted anti-tampering systems and sophisticated sensors, Ambrosus enables the
real-time tracking and monitoring of food conditions, significantly enhancing supply
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chain transparency and ensuring food quality and safety. This level of precise mon-
itoring, impossible with blockchain alone, effectively reduces spoilage and ensures
compliance with safety regulations. Moreover, IoT automation minimizes human
error and boosts operational efficiency, particularly in inventory management. The
fusion of blockchain and IoT not only enhances data security and integrity by storing
IoT data on an immutable ledger but also empowers customers to track their food’s
journey and receive real-time updates. Consequently, Ambrosus stands as a prime
example of how IoT-enabled systems offer superior advantages over blockchain-only
alternatives, fostering greater trust and satisfaction among customers [30].

Advantages and Disadvantages of a Blockchain-Integrated Chatbot and IoT

The efficiency, transparency, privacy, security, and customer satisfaction that come

from integrating IoT devices with blockchain-integrated chatbots in the food delivery
service industry are substantial benefits. IoT gadgets like smart locks, GPS trackers, and
temperature sensors are essential for streamlining the delivery process and guaranteeing
the food’s freshness and safety while it is en route. These IoT devices enhance a dependable
and smooth delivery experience when combined with blockchain-integrated chatbots.

Some of the advantages of a blockchain-integrated chatbot and IoT are as follows:

Enhanced Operational Efficiency: By improving resource usage, cutting delivery times,
and accelerating the delivery process, the integration of IoT devices into chatbots en-
hances operational efficiency. Deliveries can be made more quickly and effectively
because of automated delivery procedures, real-time tracking, and route optimiza-
tion [31].

Better Customer Experience: Real-time delivery status updates, precise delivery time
estimates, and contactless delivery alternatives are just a few of the ways that IoT-
enabled systems improve the customer experience. Increased reliability, convenience,
and transparency help customers, who are more satisfied and loyal as a result [32].
Enhanced Data Security: The security and integrity of the data transferred and stored
by IoT devices are guaranteed by blockchain technology [33]. Food delivery companies
can prevent fraud, manipulation, and unauthorized access to sensitive customer
data, transaction records, and supply chain data by utilizing blockchain-integrated
chatbots [34].

Food delivery businesses can profit greatly from the integration of IoT devices in

blockchain-integrated chatbots, but there are a few obstacles and disadvantages to consider.
Some of them are the following;:

Costs of Implementation: Food delivery businesses must make significant upfront
investments to use blockchain technology, chatbots, and IoT devices. These costs
include employing personnel, creating software, updating infrastructure, and buying
hardware, all of which may have an influence on short-term profitability [35]. However,
because of the long-term advantages, stakeholders including restaurants, food delivery
services, investors, and customers might be ready to bear these increased expenses.
These technologies make the initial financial outlay a reasonable investment since they
can boost productivity, provide businesses with a competitive edge, increase revenues,
and dramatically improve customer happiness.

Data security, confidentiality, and consent are among the privacy issues brought up by
the gathering, storing, and processing of consumer data by IoT devices and chatbots.
To protect sensitive data and stop data breaches, food delivery businesses must stick
to strict data protection laws and put strong cyber security safeguards in place.
Technology Complexity: It takes specialist knowledge and technological know-how
to integrate several technologies, including blockchain, Al, and IoT, into a coherent
solution. The smooth functioning of integrated platforms may be impeded by issues
with software compatibility, data integration, and system interoperability that food
delivery businesses may face.



Eng. Proc. 2024, 70,15

9of 11

Summarizing the findings, Table 1 below provides a comprehensive comparison
between the traditional methods and blockchain solutions in food delivery services. This
analysis underscores the unique strengths and weaknesses of each approach across different
aspects, facilitating stakeholders’ comprehension of the potential implications associated
with integrating blockchain technology into the food delivery sector.

Table 1. Comparison of traditional and blockchain solutions in food delivery services.

Aspect

Traditional Methods

Blockchain Food Delivery
Systems

Blockchain Food Delivery Systems
with IoT

Order Processing

Centralized platform
processes orders.

Decentralized order processing on
a blockchain.

Decentralized order processing on a
blockchain with additional
IoT integration.

Secure blockchain-based

Secure blockchain-based

Payments Credit cards and digital wallets. . .
transactions. transactions.
. . GPS integrated into mobile apps Immutable ledger provides IoT devices provide real-time,
Delivery Tracking . . . . ; -
provides real-time updates. transparent tracking. detailed tracking and monitoring.
. Decentralized, encrypted storage Decentralized, encrypted storage
Data Handling Centralized data storage and enhances data privacy with additional data from

potential privacy concerns.

and security.

IoT sensors.

Cost and Fees

High commission fees charged
by centralized platforms.

Lower transaction fees

Lower transaction fees and
additional efficiency from
IoT automation.

Operational Manual intervention required Smart contracts automate order Enhanced efficiency through IoT
Efficiency for many processes. processing and enforcement. data and automation.

. . . Enh ith
Transparency Limited transparency, data Blockchain provides an . anced transparency with,

. detailed IoT data on food condition

and Trust controlled by a central platform. immutable, transparent ledger. .
and location.

Condition Basic tracking, no detailed Improved security but limited to ~ Comprehensive monitoring of food

Monitoring monitoring of food condition. blockchain capabilities. condition through IoT sensors.

Fraud Prevention

Susceptible to manipulation and
fraud by the central platform.

Reduced fraud risk due to a
decentralized, immutable ledger.

Further reduced fraud risk with
IoT-enabled real-time
data verification.

5. Conclusions

Blockchain-integrated chatbots that use IoT devices are a promising advance that
could completely transform the food delivery sector. Through the application of blockchain
technology, IoT sensors, and Al-driven chatbots, food delivery businesses may improve
consumer satisfaction, efficiency, and transparency all the way through the delivery process.

The increased efficiency achieved through streamlined processes and optimal resource
use is one of the main advantages of this integration. IoT devices provide proactive decision-
making and route optimization by providing real-time data on environmental conditions
and delivery status. As a result, delivery times are shortened, the consumption of fuel is
decreased, and overall operational effectiveness is raised.

Blockchain introduces a fundamental shift in financial transactions by acting as a
decentralized, immutable ledger. Because of its ability to create an irreversible record
of transactions, data are protected from modification once it is recorded, providing an
unmatched level of security. Blockchain is the best option for bolstering financial systems
against cyberattacks and fraudulent activity because of its intrinsic security feature.

Furthermore, the fusion of blockchain, Al, and IoT technology creates new avenues
for innovation and the upending of established business models in the meal delivery
sector. Food delivery businesses can stand out from the competition, obtain a competi-
tive advantage, and adjust to shifting consumer tastes and industry trends by utilizing

these technologies.
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The future work would be to develop a system where customers interact with a chatbot
interface to place orders and track deliveries, and where IoT devices track food freshness,
location, and delivery conditions. These initiatives include the practical implementation of
blockchain- and IoT-integrated chatbots for food delivery services. When implemented on a
blockchain network, smart contracts automate the processing of transactions, guaranteeing
the trust and transparency of the parties. Raspberry Pi can perform activities including
interacting with IoT devices, controlling communication with the blockchain network, and
performing basic processing functions for smaller-scale deployments or prototypes.
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