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Abstract
Keywords: Artificial Background
Intelligence (Al), Internet of ‘ , ‘
Things (IoT), Cloud The rapid evolution of the Internet of Things (IoT), as well as the

Computing, Smart Automation Artificial Intelligence (Al) and cloud computing have transformed
Scalability ’ ALDriven " the modern digital ecosystems, making them intelligent, connected,

Automation, IoT Networks, and automated. However, the classical IoT systems lack scalability,

Data Analytics, System
Performance, Security and

real-time processing, and  efficient data management, which
necessitates more advanced solutions.

Privacy Objective
This paper seeks to discuss and analyze a scalable Al and cloud-

Article History based framework of smart automation in loT networks, its
Received on 08 April 2026 effectiveness,  scalability,  challenges associated  with its
Accepted on 28 April 2026 implementation, and it’s potential to be adopted in the future.
Published on 16 May 2026

Hpishedon R Methodology
gopyright ((;?Auim:h . A quantitative research methodology was employed based on a

or}l;esp(c)inzéggl @lﬁ ﬁ)r' I structured questionnaire that was sent to 300 professionals,
w.ahmed- ull.ac.u

including IoT engineers, data scientists, cloud experts, IT
managers, and researchers. The analysis of data was performed with
the help of descriptive statistics, including mean, standard
deviation, frequency, and percentage, and the reliability was
evaluated with the help of Cronbach’s Alpha to ensure the internal
consistency.
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Results

The research proves that there is a high level of support to the use
of Al and cloud computing in IoT-based automation systems. The
data is very reliable (Cronbachs alpha = 0.931) and respondents are
very aware and adopters of these technologies. Al-based
automation is more efficient and reliable in decision-making, as
well as in data management and scalability, cloud computing is
more efficient and reliable. Nevertheless, there are still challenges
like privacy of data, security threats, and cost of implementation. In
general, the prospects are the most optimistic, and the integration
of Al and IoT is likely to become the key to significant
technological improvements.

Conclusion

The paper concludes that Al and cloud-based IoT solutions can be
of much advantage in smart automation and improving the
performance of systems. However, to be sustainable, security, cost
and scalability issues must be considered. The findings have
significant implications to intelligent and scalable design of IoT

solutions to researchers, practitioners, and policymakers.

INTRODUCTION

The accelerated development of digital
technologies has dramatically changed how
contemporary systems work, especially in the
context of building intelligent and connected
devices. Internet of Things (IoT) is a paradigm
that has made it possible to facilitate the flow
of communication among physical devices,
sensors, and software systems in real-time [1].
As industries continue to employ more loT-
based solutions, the demand to have more
efficient, scalable and intelligent automation
mechanisms has risen by a larger margin [2].
though the conventional IoT
applications are efficient in simple monitoring
and control, they can frequently be restricted
in their capacity to manage the large-scale data,
changing conditions, and real-time reactiveness

(3].

Even

Artificial Intelligence (AI) has proven to be a
key enabler to these hurdles by introducing
advanced analytical and decision-making
capabilities within the IoT systems [4].
Artificial intelligence-based models have the
ability to process the vast data generated by
[oT devices to make predictions, identify
anomalies, and make autonomous decisions
[5]. This integration not only enhances the
intelligence of the system, but also reduces the
human requirement thereby
enhancing the efficiency and accuracy of
operations [6]. However, the cost of
implementation of Al within IoT networks is

intervention

high in terms of computation, and in the
majority of applications, edge devices cannot
cope with these costs [7].
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Cloud Computing can satisfy this lack of
infrastructure with its scalable infrastructure
and high processing capabilities and storage
space. Al and IoT systems integrated into
cloud platforms can easily handle and process
large data sets and make them scalable and
flexible [8]. Cloud-based structures can enable
data processing, analytics, and
distribution of resources without difficulties,

real-time

which makes them critical to modern IoT
applications [9]. Al, cloud computing, and IoT
have contributed to the development of
intelligent automation solutions that can adapt
to changing conditions and operational needs

(10].

Despite these developments, the design and
implementation of scalable Al and cloud based
[oT systems continue to be faced with several
challenges [11]. Latency, data security,
interoperability and complexity of the system
remain to be a hindrance to widespread
adoption. In addition, the increasing volumes
of information generated by loT necessitate a
powerful framework capable of managing a
huge volume of information without affecting
the performance and reliability [12]. The need
to have intelligent automation systems that can
effectively operate in distributed environments
has never been as high as it is today [13].

The idea of smart automation in IoT networks
is aimed at facilitating
autonomously by using Al algorithms and
cloud computing [14]. The purpose of these
systems is to simplify operations, improve
decision-making and the overall performance
of a system [15]. The IoT networks will be able
to continuously learn through patterns of data

systems to act

and adjust to new circumstances through
machine learning techniques, which will result
in more robust and efficient functioning [16].
Additionally, cloud integration can be used to
easily deploy and scale these intelligent systems,

allowing their use in numerous industries,
including healthcare, manufacturing,
transportation, and smart cities [17].

With the ongoing shift of increasing
organizations towards digital transformation,
the need towards scalable and intelligent IoT
structures is gaining greater significance [18]. A
combination of Al and cloud computing does
not only stimulate the potential of the IoT
systems but also creates new possibilities
regarding innovation and development [19].
But it is not an easy task to find the balance
among the scalability, performance, security
and cost [20]. Therefore, the need to develop
elaborate structures that will assist in
overcoming these challenges and offer effective

and sustainable automation is growing.

A scalable Al and cloud-based system of smart
automation in loT networks will be discussed
in the paper. It will also be concerned with the
determination of effectiveness, scalability and
challenges of such structures and also analyze
the potential of such structures to have any
system performance and the
future. Through the
observations of the wuser perceptions and

impact on
adoption in the

implications in practice, the research will
useful  insights  regarding  the
development  and  implementation  of
intelligent IoT systems. And, lastly, the study
will help in the creation of the new smart

reveal

automation technologies in the context of the
modern digital ecosystem.

Problem Statement

Despite the fact that the scope of the IoT
technologies  development is  constantly
growing, the issue of scalability, realtime
processing, and intelligent decision-making are
the areas that can often become a threat to the
current systems. Traditional IoT platforms do
not have the ability to handle the large
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amounts of data produced by connected
devices effectively, causing performance
bottlenecks and latency. But with the potential
intelligence and cloud-based
technologies, their application presents a
challenge of complexity, security and cost. In
addition, the scalability of Al and cloud-based
architectures have no empirical experience in
the realworld IoT settings. Its
indicates that there should be a comprehensive
plan to solve the efficiency and scalability of
smart automation and practical issues in the
[oT networks to effectively and sustainably
implement them.

of artificial

existence

Literature Review
Evolution of IoT Systems

The Internet of Things has expanded beyond
the simple sensor-based networks to more
complex systems of connecting various devices
and technologies [21]. The initial IoT systems
focused on data collection and monitoring,
without offering many features with regard to
data analysis and decision making. With an
increasing number of devices under
connection, the necessity to possess more
sophisticated  processing and automation
emerged [22]. At present, smart algorithms and
communication protocols exist, and they can
be implemented in IoT systems to optimize

their functionality and efficiency.
Role of Artificial Intelligence in IoT

The Artificial Intelligence is used to provide
the IoT systems with a sense of intelligence
and the ability to automate them, thus taking
their capabilities to an entirely new level [23].
The IoT devices independent
decisions, predicting the results using machine
learning algorithms that identify patterns. This

can make

has not only made the system more efficient,
but has also minimized human interaction and

has created the possibility of creating smart
applications [24]. The use of Albased IoT
applications is particularly applicable to
predictive maintenance, anomaly detection,
and real-time decisions, which is why they
neglected in the

cannot be modern

automation environment.
Cloud Computing as an Enabler

Cloud computing has a role to play in
supporting the implementation of Al and IoT
by providing infrastructure and
computing [25]. The IoT devices are generating
vast volume of data that can be analyzed and
stored in cloud services. The benefits of the
cloud systems are centralized data management,
real time data analysis and scalability [26]. This
also renders them quite appropriate in the
implementation of large scale IoT solutions
where high performance and flexibility is
required.

scalable

Smart Automation in loT Networks

Smart automation is the use of sophisticated
technologies that allow a system to work
independently. The IoT networks can be
intelligently automated with Al and cloud
computing to ensure that the [oT networks
have the least human intervention [27]. These
systems can streamline operations, make sound
efficiency.
common in

decisions and increase Smart

automation is many
manufacturing, healthcare, and smart cities
where efficiency and reliability play a crucial

role.
Scalability and Performance Challenges

One of the prominent issues of [oT systems is
scalability. With the growing number of
devices, the system needs to be capable of
supporting larger of data and
increased  processing  requirements. In
conventional architectures, scalability poses a

volumes

https://sesjournal.com

| Ahmed et al 2026 |

Page 728


https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030

Spectrum of Engineering Sciences
ISSN (e) 3007-3138 (p) 3007-312X

Volume 4, Issue 5, 2026

problem leading to performance issues such as
latency and data loss [28]. These challenges are
overcome by the use of Al and cloud-based
frameworks, which offer dynamic resource
allocation and processing
capabilities  [29]. in large scale
networks, achieving a stable performance has
been a problem.

efficient data
However,

Security and Privacy Concerns

The integration of Al and cloud computing in
[oT systems introduces several security and
privacy challenges. The security of loT devices
can be compromised by their limited security
capabilities and high connectivity [30].
However, there are vulnerabilities associated
with cloud-based systems, including potential
data breaches and unauthorized access [31].
The privacy of data and security of systems are
crucial

elements to the successful

implementation ~ of  smart  automation
frameworks. Advanced encryption techniques
and secure communication protocols are

commonly used to mitigate these risks.
Future Trends and Research Directions

The future of IoT lies in the development of
advanced and smarter systems that can work
effectively  and independently. More
innovations in new technologies such as edge
computing, 5G networks, and more advanced
Al models would enhance the functionality of
[oT devices even further in the future [32]. The
key data
structured questionnaires, whose design was
informed by research aims and literature
review. The questionnaire was designed based
on close ended questions on a 5-point Likert
scale in such a way as to come up with the
perception of the respondents with respect to
awareness, effectiveness, scalability, security
and future adoption of Al-driven IoT systems.
Such a plan was utilized to offer consistency

collection methods used were

and validity of the responses and quantitative
analysis.

Research Questions

enhance the

How does Al

performance of loT networks?

integration

What role does cloud computing play in
improving the scalability of [oT systems?

How effective is Al-driven smart automation in
reducing human intervention?

What are the major challenges associated with
implementing Al and cloud-based IoT
frameworks?

How do users perceive the future adoption of
smart automation in loT networks!?

Research Objectives

To evaluate the of Al on the
performance and efficiency of IoT systems.

impact

To examine the role of cloud computing in
enabling scalable [oT frameworks.

To analyze the effectiveness of smart

automation in loT networks.

To identify key challenges related to security,
cost, and system complexity.

To assess the future potential and adoption of
Al and cloud-based IoT solutions.

Methodology
Research Design

The research design used in this paper is
quantitative and will be used to identify the
efficacy, scalability and issues of Al and cloud-
based systems in the loT networks. The
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statistically analyzed to ensure that the data
were objective at their interpretation. The
research objective, which is to explore user
perceptions and practical consequences of
smart automation systems, can be applied to
the design.

Data Collection Method

The main data collection tools were structured
which developed
according to research goals and literature
analysis. The questionnaire has been made of
close-ended questions with a 5-point Likert
scale to achieve the
respondents

questionnaires, were

perception of the
concerning awareness,
effectiveness, scalability, security, and future
adoption of Aldriven IoT systems. This
method contributed to offering consistency
and validity of responses and quantitative

analysis.
Sampling Technique and Sample Size

The sampling technique used was purposive
sampling, which included professionals with
experienced and knowledge in IoT, Al &
cloud area. The final sample comprised of 300
respondents, engineers of IoT, data scientists,
cloud specialists, IT managers and researchers.
This diversity led to better relevance and better
credibility of the findings from both the

technical and managerial standpoint.
Measurement of Variables

The five constructs that were measured were
Awareness and Adoption, Effectiveness of Al-
driven Scalability and
performance, Security and challenges, and
Future outlook and adoption. The constructs

automation,

were made of multiple items each, and items
were modified to accommodate actual IoT
applications. The responses were recorded and
the mean and standard deviation were used to

determine the extent of agreement and
disagreement.
Reliability Analysis

To ensure internal consistency, Cronbach’s
Alpha was used to evaluate the reliability of the
measurement scale. The alpha value for all
constructs were above the acceptable level of
0.70, indicating that the instrument was
reliable for further analyses.

Data Analysis Techniques

Data collected was analyzed by descriptive
statistical  techniques frequency
distribution, percentage, mean and standard
deviation. These methods were applied to
describe the demographic data of respondents
and to assess the perceptions on each of the
constructs. The analysis clearly revealed the
trends, patterns and relationships as necessary
to the objectives of the study.

such as

Results

The Results section communicates the results
of a research study in an objective, concise and
clear way. It is concentrated on reporting data
collected and results of analyses without
interpretation or bias. This section normally
contains a summary of important outcomes in
tables, figures, and/or
including means, standard deviations, test

statistical  results

values, etc. It is used primarily to present facts
to answer the research questions/hypothesis.
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Awareness & Adoption

Al Automation

Security 4

Future Outlock

Overall Scale

Reliability Analysis (Cronbach’s Alpha)

0.871

0.864

0.918

nazl
BN Excellent (= 0.90)

Very Good (0.85-0.89)

0.70

Fig 1: Reliability Analysis

The reliability results show that the
measurement instrument has high internal
all constructs. Individual
dimensions' Cronbach's alpha values vary
between 0.864 and 0.918 which is above the
generally accepted value of 0.70, indicating
that the items within each dimension are
highly correlated and reliably measure the
intended concepts. Specifically, the factors
“Scalability & Performance” (a = 0.902) and
“Future Outlook & Adoption” (a = 0.918)
have excellent reliability and seem to have
particularly good coherence among the items.

consistency for

0.85 0.95 100

Cronbach's Alpha (a)

The other three constructs: “Awareness &
Adoption of Al & Cloud in [oT” (a = 0.871),
“Effectiveness of AI-Driven Automation” (0 =
0.889), and “Security & Challenges” (a =
0.864) also have very good reliability, which
means that the responses to the items are
consistent across the constructs. Moreover, the
alpha for the overall scale is 0.931, with
excellent internal consistency for the entire
scale of 25 items. All this indicates that the
scale is reliable and can be used for further
statistical analysis and hypothesis testing.
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Gender Distribution

Prefer not to say

Male

Fig 2: Gender Distribution

The gender distribution of the respondents
depicts that 62.0% (n=186) were male and
38.0% (n=114) were female. A higher
proportion of respondents (32.0%, n = 96)
were female and a lower proportion (6.0%, n =
18) did not specify their gender. This
distribution shows that there is obviously a
gender imbalance in the sample with males
being almost twice as represented as females.

This gender bias is capable of affecting the
generalisability of the results, particularly when
there is gender difference in perceptions
and/or experiences of the variables of the
study. Therefore, interpretation of the results
with potential gender effects must be
approached with caution and considered in
the further analysis.
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Age Group Distribution

220 108
(36.0%)

100

72

ez}
=1

Frequency
A

20 A

18-25 26-35

Fig 3: Age Group Distribution

The respondent age distribution indicates that
the highest percentage is in the age range of
26-35 (36.0) with a sample size of 108, which
means that the study is mainly represented by
young to early mid-career people. The 18-25
group constitutes 24.0% (n = 72) and 3645
constitutes 22.0% (n = 66), indicating a
reasonably equal participation of younger and
middle-career persons. The age groups above

66
(22.0%)

36-45 46-55
Age Group

56 and above

65 are underrepresented, as 46-55 years will
take 12.0% (n = 36) and 56 years and over will
occupy only 6.0% (n = 18). In general, the
sample is biased towards younger age groups,
which can affect the results, especially in
aspects, = where agerelated disparities in
technological ~ adoption,  experience, or
perception are applicable.

Educational Qualification

Bachelor's Degree

Master's Degree

Fig 4: Educational Qualification
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Educational profile of respondents is high and
most of the respondents are highly educated
with majority holding advanced degree. The
majority of the respondents have a Master
degree, with 44.0% (n=132) and 34.0%
(n=102) having a Masters and a Bachelor
degree respectively. There is also a significant
number with a PhD (14.0%, n = 42), a factor
indicative of highly specialised or research-

oriented persons. Other qualifications (8.0%,
n = 24) exist. On the other hand, the nature of
the respondent's education, i.e. postgraduate
and doctoral education, may suggest that the
respondents highly educated and
therefore provided more enlightened, critical
and technologically aware answers, particularly
regarding more technical questions such as: Al,
cloud computing and IoT.

were

Professional Role

loT Engineer

Data Scientist / Al Specialist

Cloud Computing Specialist

Professional Role

IT Manager

Researcher / Academic

Other 4

78

k T T
4] 10 20

T
30

T T T T T
40 50 60 70 80

Frequency

Fig 5: Professional Role

The professional roles distribution reflects a
sample that is technologically inclined and
heterogeneous, with the biggest population of
26.0% (n = 78) being IoT Engineers, which is a
good representation of those practitioners in
the core domain. The most frequent 22.0% (n
= 60) were the Data Scientists/Al Specialists,
and the next 18.0% (n = 54) were Cloud
Computing Specialists, which reflects a high
rate of participation of the professionals
directly involved into Al and cloud-based

technologies. Managerial views are also found
in IT Managers who are 14.0% (n = 42) and
Researchers/Academics who are 12.0% (n =
36) and who give an analytical and theoretical
view. The rest 8.0% (n = 24) are other roles.
Overall, the sample is a good representation of
both technical, managerial, and research-
oriented professionals, which contributes to
the richness and applicability of the study
results in both practical and strategic regards.
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Years of Experience
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"> o 0000 0 00
® © 6 0 6 0 0 O
® © © 06 0 0 0 O

2-5 years (38%)
6-10 years (26%)

Fig 6: Years of Experience

The vyears of experience distribution of
respondents show that the sample is mostly
comprised of earlyy and  mid-career
professionals. Most of them are between the 2-
5 years range, at 38.0% (n = 114) with 6-10
years of experience coming next with 26.0% (n
= 78). The numbers of less experienced
participants (below 2 years of experience) make
up 20.0% (n = 60) and older professionals
(over 10 years) make up 16.0% (n = 48). This

Table 1: Awareness and Adoption

Less than 2 years (20%)

®

@
@
®
®
®
@
@
©

More than 10 years (16%)

trend indicates the existence of a relatively
young vyet meaningful level of practical
exposure workforce. Having both the less
experienced and the highly experienced
individuals present will give a balanced
viewpoint although the prevalence of the mid
experience may lead the findings to the current
industry practice and the available trends in
the industry in terms of technology.

Item Mean SD
Familiarity with Al-based loT automation 3.92 0.74
Use of cloud platforms in IoT 3.85 0.78
Al improves [oT performance 4.08 0.69
Cloud enhances scalability 4.15 0.66
Smart automation is essential 4.22 0.63
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The awareness and adoption outcomes show
that the familiarity and positive attitude to Al
and cloud technologies in IoT are typically
high. The average score of all items stands at a
higher level of more than 3.80, which indicates
that the respondents generally agree. The
highest mean (M = 4.22, SD = 0.63) is
observed in the category of Smart automation,
indicating that there is a high level of
agreement regarding the necessity of
automation in the contemporary loT systems.
Likewise, Cloud enhances scalability (M = 4.15,
SD = 0.66) and Al improves IoT performance
(M = 4.08, SD = 0.69) show high levels of

agreement, which means people are confident

Table 2: Effectiveness of AI-Driven Automation

in the advantages of these technologies. A
marginally lesser yet positive score is achieved
in the items of “Familiarity with Al-based IoT
automation M = 3.92, SD = 0.74) and Use of
cloud platforms in IoT (M = 3.85, SD = 0.78)
indicating that although awareness and use are
high, it may not be evenly distributed among
all respondents. The standard deviation levels
were relatively low, which means that people
responded consistently, which supports the
reliability of these perceptions. On the whole,
the results indicate that respondents know and
are supportive of Al and cloud uptake in the
[oT setting.

Item Mean SD

Al improves decision-making 4.18 0.65
Automation reduces human effort 4.12 0.68
Real-time processing enhancement 4.09 0.71
Efficiency and accuracy improvement 421 0.64
Predictive analytics improves reliability 4.16 0.67

All the mean values on the effectiveness of Al-
powered automation are above 4.00, indicating
a high level of agreement among respondents.
The item with the highest rating is “Efficiency
and accuracy improvement” (M = 4.21, SD =
0.64), which reflects the strong perception by
respondents regarding the role of Al on
improving the accuracy and efficiency of their
operations. Similarly, the scores on “Al
enhances decision-making” (M = 4.18, SD =
0.65) and “Predictive analytics increases
reliability” (M = 4.16, SD = 0.67) reflect high
level of trust in the power of Al to make
decisions and predict. The other items, on
which there was also strong agreement,
"Automation reduces human effort" (M = 4.12,
SD = 0.68) and "Realtime processing
enhancement" (M = 4.09, SD = 0.71), showed

some differences with respondents' experiences

involving slightly more variability. The overall
low standard deviation values are high, which
means that responses are consistent, and once
again, it proves that Al-based automation is
effective to enhance the efficiency, decision-
making, and reliability of the system in the IoT
context.
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Table 3: Scalability and Performance

Item Mean SD

Cloud enables scalability 4.25 0.62

Al improves load balancing 4.11 0.70
Handles large-scale data efficiently 4.07 0.73
Reduces latency 3.98 0.76
Reliable under high load 4.13 0.69

The results of scalability and performance pressure and that Al can improve the

indicate a positive perception on cloud and
[oT capabilities on Al. The mean values of all
are around or above 4.00, which indicate that
in general there is agreement between the
respondents. The highest mean score of M =
425 and SD = 0.62 is “Cloud enables
scalability” which signifies that there is high
consensus that the cloud infrastructure is
important to the scalability of the system.
Similarly, the ratings given in response to the
questions “Reliable under high load” (M =
4.13, SD = 0.69) and “Al enhances load
balancing” M = 4.11, SD = 0.70) suggest that

distribution of resources. “Handles large
volumes of data efficiently” (M = 4.07, SD =
0.73) is another positive reflection of the
confidence in the system to handle high
volumes of data. Comparatively, the least
mean (M = 3.98, SD = 0.76) and least agreed
on with a greater variation is the attribute of
Reduces latency, which could be explained by
the differences in practical experiences. The
apparent low variations indicate low standard
deviations, indicating that answers were fairly
stable, which will confirm the general idea that
Al and cloud technologies can be used to scale

respondents think that Al can keep their and enhance the performance of IoT
systems running well when they are under applications.

Table 4: Security and Challenges

Item Mean SD

Al improves security 3.95 0.75
Cloud IoT vulnerable to threats 4.02 0.80
Data privacy concerns 4.18 0.68
Integration complexity 3.89 0.77
High implementation cost 4.05 0.74

Respondents have articulated both optimistic
and reserved views on the adoption of Al and
cloud-based 10T systems regarding security and
concerns. The level of agreement is moderate
to high regarding Al enhances security (M =
3.95, SD = 0.75) and highest levels of concern
regarding Data privacy issues (M = 4.18, SD =
0.68), which indicates a high concern with
data protection. Similarly, the respondents

acknowledge that Cloud IoT [is] susceptible to
threats M = 4.02, SD = 0.80) and High
implementation cost (M = 4.05, SD = 0.74) are
significant problems. Lastly, the least mean (yet,
still a sign of general agreement) was on the
complexity of integration (M = 3.89, SD = 0.77)
which means it is on the list of concern, but
probably not as important as the concerns of
security, cost, and others. The standard
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deviations are quite average, which indicates
that there are
perceptions, and they can be explained by the
differences in the experience and organization
environment. Overall, the findings suggest that,
Table 5: Future Outlook and Adoption

certain differences in

although the respondents view the potential in
Artificial Intelligence and cloud technologies,
they also express concerns about security risks,
privacy and implementation.

Item Mean SD

ALLoT will dominate future 4.28 0.60
Need for organizational investment 4.24 0.63
Cloud IoT replacing traditional systems 4.10 0.72
Recommend adoption 4.22 0.65
Suitable for large-scale deployment 4.19 0.66

Results for future outlook and adoption has
shown that the respondents are very optimistic
with the role of Al and Cloud technologies in
[oT. The mean scores for all items are greater
than 4.00, suggesting that there is a high level
of agreement for all items. The highest mean
(M = 4.28, SD = 0.60) is for the item “Al-loT
will dominate future”, which shows a high
level of agreement with the fact that these
technologies will be the dominant ones in the
future. Likewise, “Need for organizational
investment” (M = 4.24, SD = 0.63) and
“Recommend adoption” (M = 4.22, SD = 0.65)

Discussion

This study provides some empirical evidence to
use Artificial Intelligence (AI) and cloud
computing in [oT for smart automation. The
average constructs scores of
effectiveness, scalability and future adoption

are high meaning that individuals are highly

awareness,

aware of these technologies and their potential
in improving the performance of the system.
This is in line with other studies that have
indicated that Al can significantly improve the
decision making process, prediction and
efficiency of the IoT system [4] [23]. Moreover,
the literature [6] [25] findings about reducing
agreement on latency reduction, which means
performance optimization continues to be a
challenge in the implementation of big loT
networks using past research on scalability [28].

point to a strong tendency to invest and make
recommendations for these technologies in
organizations.  “Suitable  for  large-scale
deployment” (M = 4.19, SD = 0.66) further
confirms their practical suitability and “Cloud
[oT replacing traditional systems” (M = 4.10,
SD = 0.72) shows a level of agreement but with
a greater range of responses. The relatively low
standard deviation (SD) values represent a high
level of consensus and reflect that respondents
are thinking in terms of growth, investment
and adoption of solutions enabled by Al in
[oT.

human effort and increasing accuracy due to
automation demonstrate a high degree of
agreement, which confirms the idea of Al-
based systems, reducing human input and
enhancing accuracy in operations.

The findings also highlight the significance of
cloud computing in regards to scalability and
performance. Participants were very concurring
when it comes to scaling and data handling of
massive amounts of data and this is very much
in line with the literature that indicates the
significance of cloud infrastructure in handling

[oT data and [8](26].

Nevertheless, there is a lesser

real-time analytics
There are some issues with the study though,
security,  privacy and  implementation
difficulties Data privacy issues and
perceived risk of threats score highly on the

exist.
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mean, which suggests that security is a
significant barrier to adoption, which aligns
with earlier studies regarding cybersecurity
threats to IoT systems that may be facilitated
by the cloud [30] [31]. Moreover, the
implementation and integration cost highlights
the practical issues that a company might
experience in implementing such frameworks.

In summary, the optimism about the future
adoption suggests that  Al-cloud-loT
integration will be a key element in future
digital systems. This may be an evolution of
the current trends of intelligent, scalable and
autonomous systems in all areas of operation
[32]. In conclusion, the results show that while
Al and cloud-based IoT systems have a lot of
potential, their security, cost, and performance
are important
widespread adoption and sustainability.

factors to consider for

Limitations

should be taken into
consideration when interpreting the results of
this study. One is that the sample is somewhat
selfselecting in terms of both gender and at

Several limitations

the start of their careers: the results may be less
applicable to other groups and industries.
Second, that the data is based on self-reported
perception which may include some response
bias and not be fully representative of the
performance of the system in real world
Thirdly, the
design provided no insight into the over time
impact of using Al and cloud-based IoT and
how things may change in the future. In
addition, the study is theoretical and does not

environments. cross-sectional

give specific implementations that might relate
to certain organizational settings or technical
settings.

Conclusion & Recommendations

Consequently, this research has demonstrated
the vast possibilities of incorporating Artificial
Intelligence (AI) and computing
technologies in IoT networks to smartly and
efficiently achieve scalable automation. The
responses are highly conscious and positive
regarding the likelihood of Al enhancing
system reliability, efficiency and decision
making. Likewise, cloud computing is cited as
a vital scalability and performance force that
systems able to handle
substantial volumes of data and work under

cloud

can make IoT

dynamism. The overall findings are optimistic
about the possibility of Al-based automation to
reduce human involvement and increase
accuracy and realtime processing, which is
congruent with the need of intelligent and
autonomous systems. Secondly, the future
adoption  will imply that Alcloud-loT
integration may be left to dominate the future

of digital infrastructures.

Nevertheless, like in any form of benefits there
are some challenges that must be overcome in
order to make this a success. The challenges of
data privacy and security threats, the expensive
nature of implementation, and system
integration are however, still considerable.
These problems demonstrate that a more
balanced strategy is necessary, which, in
addition to focusing on the technological
development, also focuses on the risks and

economy.

Based on the findings, the following
recommendations are suggested. To mitigate
these risks, organizations are advised to ensure
that their cloud-based IoT systems are secured
by ensuring that they have robust cybersecurity
systems and data protection systems. Also, it is
possible to use the hybrid cloud/edge to
minimize the latency and enhance the

performance. Organizations also need access to
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resources that can assist them in training and
developing their employees to wuse Al
technologies  effectively. An  integrated
formulation of frameworks and best practices

with the policy makers and industry is required.

Further research in other operational
environments and in particular longitudinal
studies and case studies should further support
the research on Al and cloud-based internet of

things solutions viability and sustainability.
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