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ABSTRACT:

This study of impacts of Artificial Intelligence (Al) on search engine optimization (SEO): on-page SEO, off-page SEO,

local SEO and voice search. SEO s less about the actual keywords the Google bot can read, and more about the keywords

the human sits down to search with, thanks to the right ascendance of artificial intelligence. When it comes to on-page SEO, Al

helps with improving website speed, image optimization, schema markup, and content writing that matches the user intent. In

off page SEO, the Al helps in reputation management by gathering and analyzing brand mentions and performing sentiment

analysis. Al contributes to content personalization forlocal SEO businesses by reporting regional search trends and customer

reviews. Al is instrumental in other areas as well, including optimizing for voice search through tools like BERT, which

improve the comprehension of cumulative queries. Even though there are benefits to it, we still need to work on: algorithm

unpredictability, transparency and inclusivity to address the potential ethical concerns carves in, and bring a better perspective

in  Al-powered SEO to existand evolve more effectively as well.

Keywords: Artificial intelligence, SEO, On-page SEO,  Off-page SEO, Local SEO.

INTRODUCTION

Artificial Intelligence (Al) in Search
Engine Optimization (SEO), the new
stride in digital marketing, has
transformed the practice as a whole.
The capacity of Al based on keywords
and SERPs has progressed through the
years [1] and slowly transformed from
standard SEO techniques into a more
sophisticated, familiar and context-
aware experience. Particularly the
transformation is visible in the key
aspects of SEO, namely on-page SEO,
off-page SEQO, local SEO, and voice
search. On-page SEO is optimized with
the help of Al tools wherever images,
schema markup, and content are
optimized according to user intent, so
now there is a higher relevancy
whenever the user search for
something. Al has also helped us with
off-page SEO as many advanced

tools are available that provide brand
reputation by analyzing brand mentions
and performing sentiment analysis from
across the internet. Al is now able to
analyze search data and customer
feedback specific to regions to optimize
the searchability of a business, which
has greatly improved local SEO [2].
Likewise, Al tools such as BERT have
also made it easier for people to
optimize for voice search by providing
more context around queries made in
natural, spoken language. Although it is
therefore useful in more ways than one,
the disadvantages with respect to the
unpredictability of algorithms and
ethical problems accompanying the
introduction of Al into SEO must be
resolved to make full use of Al-driven

SEO andinan ethical way.

Literature Review

Al has completely changed how you can
optimise the SEM campaigns and
search engine performance. Marketers
can use Al tools for better and
automated key processes like keyword
selection, bid management, and
performance analysis. Using machine
learning algorithms, Al tools analyze
user data to target ads more effectively,
INCREASE the personalization of
user interactions, and forecast
consumer behavior to boost
engagement and conversion rates. This
literature review investigates
the paradigm shift in SEM strategy
and how the introduction of Al-driven
SEM tools has helped to run campaigns
more efficiently and provide measurable
results human style output in digital

marketing campaigns.
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Summary of Literature Review

Author’s Work Done Findings
Al has revolutionized SEO by shifting from keyword-
Doe, A. Comprehensive analysis of | based techniques to user-centered approaches,
(2024) Al's role in SEO improving both performance and engagement.
Investigated the impact of Al- | Al-powered voice search tools have significantly
Johnson, K. | powered voice search on SEO | transformed SEO strategies, focusing on conversational
(2023) strategies queries and contextual understanding.
Al sentiment analysis tools improve brand reputation
Chen, L. Explored sentiment analysis in | management and optimize content strategy through
(2022) SEO using Al tools brand mention monitoring.
Al enables businesses to tailor content by analyzing
Garcia, J. Studied the role of Al in | regional search data, improving targeting for local
(2022) enhancing local SEO audiences.
Analyzed the integration of
Horasan, A. | Latent Semantic Analysis | LSA, powered by Al, improves keyword extraction and
(2020) (LSA) for SEO performance content optimization for better search engine results.
Examined  advanced Al | Al algorithms such as TF-IDF and SVD enhance
Patel, V. algorithms for content ranking | content ranking by focusing on relevance and content
(2020) in SEO quality.
White, A. | Explored the potential of Al in | Al is pivotal in SEO's future, enhancing personalization
(2019) the future of SEO and improving efficiency across various SEO strategies.
Compared Al-driven tools | Fuzzy logic and evolutionary computation approaches
Yuniarthe, | using evolutionary | improve SEO by enabling more dynamic and adaptive
P. (2018) computation and fuzzy logic optimization processes.
Studied Al-based BP neural | Al-driven BP neural networks significantly enhance
Wang, T., et | networks for personalized | search result personalization, leading to improved user
al. (2017) | search engine results experience.
Investigated reinforcement | Reinforcement learning helps improve SEO by using
Freitag, H. | learning algorithms for SEO | user feedback to adjust rankings and enhance search
(2017) rankings engine results.
Research Gap

Although these findings indicate the
significant value of Al in SEO, there
are still research gaps that need to be
filled. This is an area where we have
acknowledged what has been changed
by Al in SEO; On-Page, Off-page,
Local SEO, Voice Search, etc but have
little in the way of understanding to
what extent we can further optimise Al
tools for these use cases, or for
individual industries/regions.
Moreover, existing studies have not
effectively addressed the challenges
related to algorithm unpredictability and
ethical concerns, especially in aspects of
transparency and inclusivity. So there are

gaps which definitely require further

research that exploring these will help us
make more effective Al-powered SEO

practices.

Problem Statement

The integration of Al in SEO has
revolutionized digital marketing
strategies, shifting from traditional
keyword-based approaches to more
context-aware, user-centric methods.
However, challenges such as algorithm
unpredictability and ethical concerns
need to be addressed for effective and

fair Al-driven SEO implementation.

Methodology
We used the PRISMA framework as
our methodological guidance and

started with an exhaustive search on the

database Scopus and our search criteria
focused on TITLE-ABS-KEY. To
achieve this we combined our
keywords: Artificial Intelligence AND
Search Engine Optimization OR Search
Engine Optimisation. That first search
vielded a small set of 33 articles [3].
Realising the restricted outcomes we
expanded the search criteria to include
grey literature and the snowballing
procedure, resulting in a more
significant cohort of 73 articles.
Following screening of titles and
abstracts, we narrowed down the
identification to 44 articles. In total, we
refined our selection down to 28 articles
that specifically focused on the
relationship between Al and SEO,
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which formed the basis of our review. We also took the liberty in listing references

that while not strictly about Al would still touch on practices for SEO and thus

would be useful. The resulting process delivered a granular insight of how search

engine marketing tools propelled by Al affect campaign optimization and

performance, with significant insights into the way Al can help refine SEO

strategies and improve marketing ROI [4].

PRISMA Framework for Al and SEQ Articles Selection
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Figure 1 PRISMA Framework For Al & SEO Articles Selection.

5. Result & Discussion
Artificial Intelligence and SEO

Boyan and Freitag pioneered Al
approaches to SEO using heuristics:
they introduced a reinforcement
learning-like technique that
automatically combines heuristics based
on user feedback to improve search
engine ranking [5]. In 2011, Wang et al.
proposed BPN-based technology to
personalize search results at the request
of users based on their needs and
preferences. Turns out that Yuniarty has
an awesome post that looked at Al in
SEO, and broke it down into
evolutionary computation, transfer
learning, fuzzy logicand classifiers, and
explored various Al-based tools such as
Polidoxa and the Fuzzy Inference
System. In addtion, Random Neural
Network(RNN) was studied and it is
more efficient in prediction of user
search queries in order to determine
user interests with more accuracy and

high performance than conventional

&

algorithms [6]. Joglekar et al. Instead, it
launched a focus on quality content
ranking tools, the core of which
included algorithms such as 'term
frequency-inverse document frequency’
and 'singular value decomposition'.
Horasan (2020) focused on keyword
extraction based on the Latent
Semantic Analysis (LSA) Portier et al.
Application of Random Forest and
feature selection methods for First Page
Prediction Due to the Artificial
Intelligence incorporation with the
Search engine optimization (SEO)
techniques like natural language
processing (NLP) and Machine learning
has optimizes the campaign
performance and make the Search
engine optimization (SEQO) activities as
more effective one where it was
considered as a traditional Search engine
optimization (SEO).

AI and On-Page SEO

On-page SEO refers to the
optimization of eclements within a
website to increase its visibility, such as
content, meta tags, and technical
clements [7]. In the beginning, search
engines focused so much on keyword
density that people used keywords way
too much. On-page SEO today
has found a midpoint between
keyword hitting and user benefit,
working on title labels, meta
descriptions, URLs, and picture quality.
Mobile SEO 2: This different form of
SEO is about optimizing sites (and their
structure and settings) to make sure they
function and can be navigated in
mobile devices (using a responsive
design or other related options) as well
as they do in ordinary desktops. In the
end, every on-page SEO is an Al itself
and it is enhancing it with its content
and technical parts. Al tools analyze
how well websites are performing with
real-time insights, automatically make
dynamic adjustments for a faster
loading speed and test for mobile
responsiveness [8]. In addition to this,
they also automate things such as
schema markup implementation,
image optimization, and much more. Al
systems help with content creation,
writing keyword-focused content and
suggesting improvements based on
meaning, user intent, and context over
simply repeating keywords. Guided by
Al-backed systems, semantic SEO
helps align content with a user's
intention behind searches by focusing
on topic clusters, contextual
understanding, and covering topics
comprehensively. Such Al-based
improvements play a vital role than
optimization of search engine and
good user experience of campaign

success rate of performance.




ABS International Journal of Management
Volume XIII Issue 1 June 2025 | ISSN 2319-684X (PRINT)

Table 1: AI Integration in On-Page SEO Optimization.

Aspect

Contribution

Tools Used

Traditional On-

Focus on optimizing elements like content,
meta tags, technical components, and

Keyword Density, Title Tags, Meta
Descriptions, URLs, Image Quality,

Page SEO keyword density Mobile Optimization

Ensures websites are user-friendly on mobile

devices, emphasizing responsive design and | Responsive Design, Mobile
Mobile SEO navigation Compatibility

Al in On-Page
SEO

Enhances content and technical elements,
analyzes website performance, adjusts for
faster loading, and tests mobile compatibility

Real-time Performance Analysis,
Al-based Mobile Testing, Al
Automation Tools

Al assists in crafting keyword-optimized

Automation of
Tasks

Al automates tasks like schema markup
implementation and image optimization

Content content, recommending improvements based | Content Optimization, User Intent
Creation on meaning, user intent, and context Understanding, Semantic SEO
Al helps align content with user search | Topic Clusters, Contextual
intent, emphasizing topic clusters and | Understanding, Comprehensive
Semantic SEO comprehensive coverage Content Coverage
Schema  Markup  Automation,

Image Optimization, Al-Driven
Content Improvements

Aulomation of Tasks

Semamtic SEQ

Content Creabon

Al i Dn-Page SED
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Figure 2 Contribution Length for Different Aspects of Al in On- Page SEO

AI and Off-Page SEO

Off-page SEO considers external
search engine ranking factors, such
as backlinks, brand awareness, and
online reputation [9]. While offpage
SEO was traditionally focused on link
building, offpage SEO today also
includes social media, content
marketing, influencer outreach and
guest blogging to increase authority and
credibility through the use of
endorsements of your business/website

by trusted sources. Well, Al optimizes

these strategies by managing and
monitoring reputation in the online
world. Through sentiment analysis, Al
tools analyse brand mentions all over the
internet, separating them by positive
and negative, enabling businesses to get

better with their external persona.

Al and Local SEO
The growth of mobile search and

location-based queries has made local
SEO more important than ever, as 40

percent of all mobile searches have local

intent [9] Local SEO is just a part of
SERP thatis set out to improve visibility
in local search results (also known as
Map Pack or Local Pack, Google
Maps, or Bing Places).[10] Some of the
primary strategies are
optimizing Google My Business
listings, obtaining reviews, producing
local citations, and making sure that
contact information is consistent across
the web. How Al Is Transforming Local
SEO Regional variance is the very
essence of Local SEO; therefore, gobs
of data needed to make sense of this is
where Al makes its mark.
Enabling businesses to refine their
local targeting in their content and
marketing strategies. It enhances local
reputation monitoring by tracking
customer reviews and feedback,
showing a business's local reputation

with areas to work on..

Al and Voice Search
It was the era of mobile SEO, where

smartphones took over and mobile
searches outnumbered desktop queries!

Digital assistants such as Alexa and Siri

)
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have brought about a shift in focus from keyword-based searches to natural
language and context-driven queries, also known as voice searches [11]. Algorithms
like BERT (which stand for bidirectional Encoder Representations from
Transformers) are a significant part of what contributes to voice search SEO, and
that is largely thanks to AI understanding the query being asked and how best to
respond ideally with a featured snippet pill, a short answer to a question on the SERP
page [12]. These Intelligent Systems can figure out variation in nuance on
the phrasing of the query, ensuring the intent of phrases that drive the user is
mapped to that query when searched. Al-driven analytics have the amazing ability
to predict user queries based on historical data and trends and can monitor the
search in real-time and can display the results accordingly to better facilitate a
contextual experience [13]. AI has completely reshaped the landscape for SEO,
and also comes with its own set of challenges. As Al algorithms morph, businesses
needto update their rules more frequently. Moreover, alot of Al models tend to be
"black-box" models which means that they are often very unpredictable and
therefore it makes getting the same results consistently very hard. With Al playing
a larger role in online visibility, issues of digital equity, digital control, and digital
manipulation come into play. Hence, when integrating Al into SEQ, it is important

to add transparency, authenticity, ethical practices, and inclusivity.
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Figure 3 Al Integration: influencing the four pillars of modern SEO.

Conclusion
To sum up, Al has truly changed the search engine optimization (SEO) matrix

which we either call as on-page SEO, off-page SEO, local SEO, or voice search. With
new tools from Al, SEO strategies have become user-centered and contextual,
stepping away from the days of simple keyword-based optimization. Al has ushered
in changes like in on-page SEO by analyzing and improving real-time website
performance, optimizing images, adding schema markup, and producing intent-
driven copywriting. Off-page SEO Al helps to manage reputation through tracking
the mentions of the brand and doing sentiment analysis to help businesses better
the external aspect. One area in which Al has a particularly clear and darkly-
midnight-blue-red impact on local SEO comes from its ability to study regional
search data and consumer feedback and make suggestions to businesses about how
to create materials that appeal to local consumers. In addition, with the increasing
popularity of voice search, SEO strategies are also changing, as artificial intelligence
tools such as BERT assist in interpreting conversational queries and the intention
behind them. On the other hand, although Al offers many benefits, issues such as
the unpredictability of algorithms or ethical aspects need to be considered.

&

Transparency and inclusivity of Al
practices associated with SEO is
important for a fair and effective digital

marketing campaign..

Future Scope
o Al will enable deeper user data
insights, offering more tailored

content and search results.

. Al will optimize content for new
platformslike AR, VR, and 5G.

e Al will improve accuracy in voice
search, focusing on conversational

queries.

*  Altools will automate high-quality
content creation aligned with SEO
best practices.

. Al will forecast SEO trends,
enabling proactive adjustments in

marketing strategies.
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