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ABSTRACT

This research explores how the shift from traditional to generative search engines such as
Google Al Overviews is affecting SEO and online visibility. The main objectives are to
understand how professionals are adapting their SEO strategies, to assess the impact on
website traffic and visibility, to explore how users and professionals perceive the credibility of
Al-generated responses, and to analyze changes in user behavior.A literature review and a
guantitative survey with SEO professionals and general users were conducted. The results
show that this transition is changing both SEO practices and user habits. SEO professionals are
beginning to move beyond keyword-based strategies, but few are applying Generative Engine
Optimization (GEO). At the same time, users are clicking less on traditional links, since Al-
generated answers already meet their needs. This means that good rankings no longer
guarantee traffic, and visibility now also depends on being included in Al summaries.This study
offers value by showing the current state of SEO after the arrival of generative search engines.
It helps understand how professionals and users are adapting to this new reality, where
visibility through inclusion in Al-generated answers is becoming as important as ranking on

traditional search results.
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1. INTRODUCTION

"Zero-click searches are a great experience for the user. However, they aren’t ideal for
websites. While some zero click results can place your brand prominently at the top of SERPs,

you don’t get traffic as a reward." — Neil Patel.

In recent years, we have witnessed exponential growth in systems based on generative
artificial intelligence, such as ChatGPT, launched in November 2022, Perplexity in December
2022, and Deepseek in January 2025, marking the beginning of a digital revolution in how
information is searched online. These tools have quickly become alternative sources for
obtaining information. Consequently, this movement has changed user search behaviour and
led major search engines, such as Google and Microsoft, to redesign their platforms in order

to remain competitive and relevant in this new digital paradigm (Memon & West, 2024).

In May 2024, Google announced at its annual conference the launch and integration of Google
Al Overviews into its search engine, marking a significant shift in its operations and a profound
transformation of the user experience. This evolution has also driven the growth of so-called
zero-click searches, where users receive answers directly on the search results page without
needing to access external websites, as the page itself satisfies the user’s query without
requiring any additional clicks (Ye et al., 2021). While this offers a faster and more efficient
experience for users, it raises significant concerns for brands and content creators, as it

reduces the organic traffic directed to their websites.

According to Burton (2025), around 60% of searches on Google in 2024 resulted in no clicks,
indicating a substantial shift in digital behavior. With the introduction of Al Overviews, this
type of direct answer is occupying an increasing share of the search ecosystem, demanding a
profound reassessment of traditional SEO strategies. In this new context, visibility on the
SERPs no longer necessarily guarantees traffic, making it essential to understand the impact

of this transformation on online visibility and optimization models.



Search Engine Optimization (SEO) has traditionally been one of the primary strategies for
increasing website online visibility, based on the premise that the more SEO practices are
applied, the more visitors a website will receive as it climbs the search engine rankings
(Karyotakis et al., 2019). However, with the growth of zero-click searches and Al-generated
answers, visibility no longer automatically translates into traffic, presenting new challenges to

the effectiveness of conventional strategies.

The SEO strategies adopted by marketing professionals and optimization specialists are thus
under pressure to evolve in light of this new paradigm. As Aggarwal et al. (2024) state,
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“traditional SEO methods are not directly applicable in generative search engines,” which
reinforces the need to adapt to new dynamics, namely optimization for Al-generated

responses or Generative Engine Optimization.

This study aims to understand how the transition from traditional search engines to generative
search engines (such as Google Al Overviews) is impacting SEO strategies and the visibility of
online content. Its specific objectives are to understand how the transition from traditional to
generative search engines is impacting the SEO strategies adopted by marketing professionals
and SEO specialists, to assess the impact on organic website visibility and generated traffic, to
explore perceptions regarding the credibility and effectiveness of Al-generated responses and
generative search engines, and finally, to understand user behavior in the online search

process.

In terms of structure, this research begins with an introduction of this study, followed by a

literature review.

Following this, the methodology chapter describes the application of a quantitative study. To
achieve this, a cross-sectional quantitative study was conducted using a structured
guestionnaire, which comprised both open-ended and closed-ended questions, as the primary
data collection instrument. The purpose of this tool was to empirically validate the claims and

trends identified in the literature review based on a representative sample.



In the results analysis chapter, the data includes the perspectives of both SEO professionals
and general users. Descriptive statistics were used, with the main results illustrated through
charts. The analysis also considered whether the findings confirmed or contradicted the

expectations established in the theoretical framework.

Finally, the last chapter of this study presents the main conclusions, outlines its limitations,

and offers recommendations for future research.



2. LITERATURE REVIEW

This chapter aims to present the main theoretical perspectives and key concepts related to
the research topic. The chapter aims to provide a structured overview of how the field has
evolved and the insights that can be gained from existing literature. As illustrated in Figure 1

below illustrates the flowchart presents the main topics hat will be addressed throughout the

review.

Traditional Search Engines
How they work & limitations

I

[Lvolulion of Google's Algorilhm]

Key updates & relevance

I

SEO Importance
Practices & Manipulations

'

Emergence of Generative Search Engines
Operation & Differences

Google Al Overviews
Feature Details

Generative Engine Optimization (GEO)
Definition & Need

New Visibility Metrics

Optimization Strategies

Transition to Generative Search
Impact on SEO & Traffic Redistribution

Figure 1 - Flowchart of Literature Review Topics

The review begins by explaining how a traditional search engine works, providing the reader
with context and an understanding of how the ranking system operates and its limitations.
Then, it examines the evolution of Google’s algorithm, highlighting the significance of these
updates in maintaining relevant results in the face of manipulations developed over the years
to achieve top positions in the SERPs. The review also covers the importance of SEQ, its
practices, and manipulations. It then explores the emergence of generative search engines,
their operation, and the impact and differences they have compared to the traditional search
model. The Google Al Overviews feature is addressed in greater detail. Afterward, the concept

of Generative Engine Optimization (GEO) is introduced as a new methodology for gaining

4



visibility in this new paradigm without requiring clicks, examining how it differs from
traditional SEO. New visibility metrics in generative engines are also analyzed, as well as
optimization strategies applicable to this type of environment. Finally, the review examines
the transition from traditional to generative search engines and the impact of Google Al
Overviews on SEO strategies and content visibility. It also explores how websites are losing
traffic due to generative Al and how this traffic is being redirected to platforms such as Reddit,

Quora, Wikipedia, LinkedIn, and Instagram.

2.1 SEARCH ENGINES

Search engines have played an indispensable role over time in mediating access between
users and the vast amount of information available on the internet. They act as intermediaries
that provide instant access to content considered relevant while filtering and organizing
results based on algorithms trained using multiple criteria. This algorithmic logic aims to
ensure that users receive the most relevant information possible within the immense universe
of online content (Van Eijk, 2009). Although we often assume that search engines, such as
Google, are designed to deliver the most relevant information to their users, the fact that their
algorithms are not transparent raises several concerns. According to Pasquale (2015), this lack
of transparency can undermine trust in the notion of relevance, making it impossible to
determine whether the ranking of results reflects a genuine intention to serve the user’s
informational needs or, instead, a strategy to maximize the platform’s profits. This is because,
instead of simply presenting the most relevant content, search engines may prioritize pages
that serve their commercial interests, such as advertiser-partner websites or content
produced by the platform itself. As a result, what appears at the top of the search results may
not necessarily be the most useful or informative but rather what is most profitable from an

economic standpoint.

To understand how these systems deliver relevant results, it's essential to explore the internal
mechanics behind their operation. A search engine essentially involves two main processes,
the indexing process and the query process, which together organize, retrieve and present

relevant information for its users (Croft et al., 2015).



The indexing process consists of 3 essential phases, including text acquisition, text

transformation and index creation (Croft et al., 2015).

8 Document data store

q Text Acquisition Index Creation ‘
<
|
Email, web pages, s &
news articles, memos, letters

Text Transformation

Index

Figure 2 - Search Engine Index Process by (Croft et al., 2015).

When acquiring text, the search engine begins by collecting information and documents from
various sources such as web pages, news articles through web crawlers or bots, which are
algorithms developed to explore, identify, and store relevant information on the internet.

(Croft et al., 2015).

The documents collected are then stored directly in a central repository, whose technical
name is the Document Data Store. Once the search engine has stored the documents it has
found, it begins the process of transforming the text. This process begins with normalization,
which consists in the transformation of previously collected documents into index terms, parts
of a document that are stored in the index and used in the search. In order for this
transformation to take place, various techniques are used, such as tokenization, to divide the
collected text into smaller units; the removal of stop words, such as prepositions and articles;
and stemming, the function of which is to group words on a common basis, helping with
search and classification by reducing the variation of words and focusing on the main concept,
thus making it possible to increase the correspondence between the words in queries and the

documents (Croft et al., 2015).



Additionally, in the process of transforming text in web search engines, a technique is also
used to identify and process the links that are found on web pages that contain an associated
anchor text, the clickable text of the links. These turn out to be fundamental in providing
information about the content of the destination page and, through algorithms such as
PageRank, which assign scores to pages based on the number of links pointing to them and
the relevance of the content, they determine the level of importance of a page within the vast

internet ecosystem (Croft et al., 2015).

Another important aspect of text transformation is the information extraction. In this process,
the search engine identifies more complex pieces of information than single words, looking
for more specific elements such as names of people, dates and places, rather than just
focusing on simplistic words. To do this, we must use tools such as entity recognizers, which
help the search engine to find this information, so that it can organize it properly to make the
results more accurate and relevant, ignoring information that isn't important (Croft et al.,

2015).

Lastly, still in line with the text transformation process, we have the role of classifiers. Their
function is to organize documents or parts of it into categories, where it then identifies
relevant information, called metadata, which is used to classify the content. In addition to
this function of classifying documents with pre-defined labels, it also has the ability to group
documents even if there are no pre-established categories. With classifiers, the search engine
is able to show more relevant results to its users, once the documents have been classified or
grouped, they are used more efficiently, they allow the system to understand the content
better, consequently improving the ranking of the pages in the search results (Croft et al.,

2015).

Finally, the last phase consists of creating indexes. In this phase, the information processed in
the text transformation stage is properly organized into different structures (inverted
indexes), the index associates the terms (keywords) with the documents in which they appear.
In this way, search engines find the most relevant results for a user's search with more
efficiency. They are called inverted indexes because they contain a list that, for each keyword,

identifies the documents that contain it. This works in the opposite way to a traditional
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document archive which, instead of listing the keywords present in each document, lists the
documents associated with each keyword, making the search faster and more structured. It is
important to mention that there is a component at this stage called document statistics which
collects and stores statistical data on words, characteristics and documents. Data such as the
frequency with which terms appear, the positions in which they appear, the number of
documents in which each term appears and the length of the documents in tokens. This
statistical data is stored and saved in structures called loop tables and is designed to facilitate
rapid information retrieval and help determine which documents are most relevant to a query.
To complement the document statistics, another important element to consider is the weight
of the terms, which measures the importance attributed to each word in the documents, using
the tf-idf method. This method gives more weight to terms that appear frequently in the
document, indicating that they are central to its content (TF) , reducing the weight of terms
that appear in many documents, such as generic words, and prioritizing more specific terms
(IDF). Finally, still at this stage of the indexes, there is a component responsible for distributing
the indexes across multiple servers, in order to guarantee greater efficiency and fast response
times through the parallel processing that is essential in search engines that deal with large

volumes of data (Croft et al., 2015).

Once the information has been properly indexed, the second core process, the query process,

is activated when a user submits a search. This process is made of three processes: interaction

with the user, the ranking and finally the evaluation (Croft et al., 2015).

Document data store

. 'l
@, Lo ] - (o
“ Evaluation

Index

Log data

Figure 3 - Search Engine Query Process by (Croft et al., 2015).



Regarding the interaction with the user, the search engine receives and interprets, through a
parser (responsible for processing the sequence of text tokens in the document to recognize
structural elements such as titles, figures, links and headings), the query language made by
the user via an existing interface. Queries carried out on a web search engine consist of a small
set of keywords that are essential for providing context and specifying the subject of the
search made. However, when users carry out longer queries, which may contain a smaller
proportion of relevant keywords, they tend to have greater difficulty in presenting relevant
results to their users. One of the functions of this component is to accept the user's query and
transform it into index terms. For this to be possible, some of the text transformation
techniques applied to documents during the indexing process (such as tokenization, stop word
removal and stemming) are also applied in this context. By transforming the text of the query
into index terms, it will be able to make a comparison with the existing index terms already
present in the indexed documents, ensuring that the search engine is able to understand and
proceed with the search on the indexes to subsequently present the most relevant results to
the search term made by the user. This presentation of results to users is done through a
specific component of the search engine that is responsible for displaying the documents that
are most highly ranked by the ranking algorithm. This component also generates snippets
(short summaries of the documents found), highlights the keywords related to the query made

by the user and adds relevant advertising to the display of results (Croft et al., 2015).

As for the ranking component, it receives the duly transformed query from the user
interaction phase with the search engine and generates a ranking of documents classified
using scores based on a retrieval model. Scores are based on characteristics and weights
related to the thematic relevance of the document in relation to the search term and its
relevance to the user. The task of calculating and comparing if the scores are quick and
efficient is the responsibility of the performance optimization component that allows to
determine the successive ranking order. This component reinsures the most relevant

documents to be processed and made available to the user (Croft et al., 2015).

The speed and efficiency of the ranking process in dealing with multiple search queries and

index terms simultaneously is due to the search engine's ability to distribute its workload. This
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is done through a query broker that distributes the tasks related to ranking across different
servers. So instead of all the processing being carried out by a single central system, the task
of processing the queries and classifying the documents is split up, allowing for faster and
more efficient execution. In addition to the query broker, another form of distribution used
to improve the efficiency and speed of the search engine ranking process is caching, which
allows parts of the terms index that have already been ranked from queries carried out
previously by other users to be stored in local memory, allowing for efficient reuse of
information and significant time savings in the delivery of information to the user (Croft et al.,

2015).

Finally, we have the Evaluation phase, which is responsible for the search engine's
performance in terms of effectiveness and efficiency based on user interaction data collected
in the query logs, such as the number of clicks on documents, viewing times and other metrics.
Documents with higher click-through rates and viewing times tend to be more relevant. Using
the logs, it's possible to adjust the search engines, implementing improvements such as
suggesting better future queries, optimizing the correspondence between advertising and
searches, among others. Another component evaluated in this phase is the effectiveness of
the classification algorithm, which is measured by comparing it with alternative algorithms to
see which one gives out the best results in terms of document relevance. In addition, the
evaluation phase of a search engine also includes performance analysis, which measures the
overall performance of the system, considering aspects such as the response time and the
efficient use of computing resources, in order to ensure that the system works optimally,
guaranteeing an improvement in the presentation of relevant results to users as well as

greater efficiency and technical performance of the search engine (Croft et al., 2015).

Despite the complexity of the technical processes involved in indexing and the query process,
as described by Croft et al. (2015), the relevance of the results presented by a search engine
often does not depend solely on the efficiency of its algorithms. According to Marchionini
(2006), many users struggle to clearly and effectively express what they are truly looking for.
Even if algorithmic systems are highly optimised, they can still fail to deliver relevant results
not due to technical limitations, but because they rely on a formulation of queries that is not

always effective or aligned with the user’s intent. The author points out that in exploratory
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searches, users may be unfamiliar with the search domain and may not know what kind of
information is available or how to ask for it. This highlights a clear limitation of traditional
search engines, which, regardless of how efficient their algorithms may be, remain structurally
limited from a semantic standpoint. Also, Hearst (2009) stated that they rely heavily on

keyword matching and often struggle to interpret complex or ambiguous user intentions.

2.2 Evolution of Google Algorithm

In the domain of search engines, Google has become the dominant global player, holding
approximately 90% of the market share. Over time, it has played a pivotal role in the way
people access information, assuming responsibility for providing information, services, and
entertainment to billions of users worldwide. (Lowe, 2024). With the evolution of technology
and the internet, new challenges have arisen in maintaining relevant and high-quality search
results. For this reason, Google began adjusting its search algorithms early on through a series
of updates, aiming to eliminate potential spam practices and continually improve its users'

experience (Lowe, 2024).

In addition, Mager et al. (2023) offer a complementary perspective by reinforcing the idea that
Google serves as a true digital gatekeeper, shaping the way users discover, consume, and
interpret online content. This dominant position implies not only a technical responsibility for
delivering relevant results but also a significant impact on a social and informational level, as

it involves selecting which sources gain visibility and authority in the digital space.

One of the first significant updates to Google's algorithm occurred in 2003 with the ‘Florida
Update’. This shift not only marked the beginning of a more rigorous stance against
manipulative tactics but also revealed an early indication of Google’s intention to shape a
more trustworthy and content-driven digital environment. According to Lowe (2024), this
update began to penalize websites that constantly manipulated SEO, specifically the excessive
use of keywords (keyword stuffing), to inflate their rankings in search engines artificially. On
the other hand, websites with relevant and quality content practices were rewarded with

higher search engine positions.
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In 2005, another update to the algorithm was made, the jagger update. It focused on
eliminating link farms and paid links that were used to artificially manipulate the ranking of
websites. This update reinforced the importance of obtaining organic backlinks, ensuring that
the ranking was based on relevance and quality. In the same year, Google also made sure of
making changes to its infrastructure (Big Daddy update), specifically improving the way pages
were indexed and managed, issues that were related to canonicalization, redirecting pages

and duplicate content (Lowe, 2024).

Years later, more specifically in 2009, Google, through the Vince update, began to prioritize
credible and reliable sources in order to deliver more secure information to its users. This
update benefited websites already established in the market and various world-famous

brands (Lowe, 2024).

In 2010, Google once again adjusted its algorithm with the caffeine update. In this update,
Google overhauled its indexing system with the aim of providing more up-to-date
results. With this, Google was also able to improve the speed and efficiency of its indexing
process, ensuring that all new content created was immediately available to its users (Lowe,

2024).

The following year, in 2011, through the “Panda” update, Google felt the need to crack down
on low-quality sites, emphasizing the importance of original content and focusing on user
engagement metrics such as time spent on websites and abandonment rates (Lowe, 2024).

To maintain relevance and quality in the presentation of results to its users, the Penguin
update appeared in 2012, which aimed to combat spam, specifically artificial links with
excessive optimization. It also penalized websites that acquired low-quality links, encouraging

content creators to gain backlinks naturally and organically.

In 2013, to better understand the meaning and context of search queries, Google felt the need
to update its algorithms again. These can focus on context and the user's search intent, rather
than just analyzing keywords in isolation, representing one of the largest algorithm
reformulations to date. This update, which was given the name “Hummingbird”, represented

a re-engineering of Google's core algorithm to better understand the meaning behind search

12



gueries. It introduced the concept of “semantic search”, considering the context and intent
behind searches, rather than just the interpretation of keywords in isolation. For example, if
a user carried out a search for “cheap Italian restaurant in New York”, the algorithm before
the Hummingbird update could present results that corresponded individually to
“restaurant”, “Italian” or “New York”, without considering the full intent of the query. With
this update, Google is now able to understand the intent behind the full phrase, presenting
results that specifically match affordable Italian restaurants located in New York. This update
turned out to be an impactful one, as it led content creators to focus more on the user's search

intent and on their needs (Lowe, 2024).

Later, precisely in 2015, with the growing expansion of the internet and mobile devices,
Google recognized the need through the “Mobilegeddon” update to prioritize and reward
websites and content creators who adapted and optimized their content to mobile devices,
providing a higher quality search experience for users that focus their attention on these
devices. Also, in that year, through the “Rank Brain” update, Google began to introduce an
artificial intelligence system, based on machine learning, into its algorithm for the search
guery process, providing its users with more relevant results for queries that previously could
not be found. Before this update took place, it is important to mention that the Google search
algorithm was programmed manually in its entirety. With the introduction of this system,
Google began to use machine learning to analyze its users' interaction with search results in

order to improve its response accuracy (Lowe, 2024).

In 2018, the medic update appeared, in which the algorithms reinforced the importance of
the E-A-T principles (Experience, Authority and Trust), in other words, assessing the quality of
the content presented to its users. This update had a positive impact on websites in the areas

of health, nutrition, well-being, and finance (Lowe, 2024).

In 2019 and 2021, Google launched three major updates - the BERT Update, the MUM Update,
and the Page Experience Update - representing significant advances in terms of technology
and the performance of its search engine. As far for the BERT update is concerned, the search
engine is now able to understand better the context of words in complex sentences, through

natural language processing (NLP) techniques based on deep learning, managing it to
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understand better the context of queries and present more efficient search results, improving
the search experience for its users. Regarding the MUM Update, announced in May 2021, this
update has been developed to understand and process information in different formats such
as text, images, audio and video. In addition, through this update, the google search engine
was able to understand and process information in several different languages, meaning that
when users perform a search, the google engine will be able to use content available in
different languages to provide the most relevant answer possible, regardless of the language

in which the search query was made previously.

Lastly, in the same year, Google announced another new update called the Page Experience
Update. The aim of this update was to evaluate and put the user experience on web pages at
the forefront by introducing a new set of metrics (Core Web Vitals) that were responsible for
measuring relevant aspects of user behavior and experience, as well as other factors in
evaluating the page experience. Some of the most relevant metrics for evaluating user
experience are, for example, “Largest Contentful Paint”, which is responsible for measuring
the loading time of the largest visible content element, indicating how quickly the page
becomes useful to the user; Then comes the “First input Delay”, which evaluates interactivity,
considering the time that elapses between the user's first interaction (click) and the browser's
response. In addition to the introduction of core web vitals, as mentioned above, google has
also introduced other factors when considering the experience that the page provides to its

users.

In 2022, Google recognized a frequent problem that frustrated its users. Sometimes, after
performing a particular search and accessing a web page, users expected to find the
information they needed, but ended up with content that didn't meet their needs and
expectations. To deliver authentic and informative content rather than content created only
to generate clicks as an attempt to manipulate ranking positions, Google began a series of
improvements and adjustments to their search algorithm, and this operation became known
as the “helpful content update”. With this update, Google tried to guarantee the delivery of

original, high-quality, and truly informative content to its users (Lowe, 2024).
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The following year, in 2023, Google announced a new “Faq and Structured Data” update. This
update consisted of limiting the enriched FAQ results, a special format that displays frequently
asked questions and answers in search results only for trusted and authoritative sites, such as
government and health sites, with the purpose of simplifying search results and guaranteeing

more relevant and reliable information to its users (Lowe, 2024).

Additionally, in September of that year, Google decided to make a significant improvement to
the 2022 update, which became known as the “Helpful Content update” previously
mentioned. This update reinforced a significant improvement in the quality of the answers
provided to its users, in the fight against spam and in the adjustment of the algorithm to
achieve high quality results for its users. The algorithm is now more capable of filtering, it can
distinguish more easily the original and highly relevant content from low-quality content that
has only been manipulated and optimized for SEO without truly delivering value to its users.
In addition, Google has also aimed to focus more on the user's search intent, with an
additional attention on context and user behavior, in order to prioritize the most relevant and
accurate results according to the needs of its users. The penalization of redundant or duplicate
content, the stricter application of the E-A-T principles (Experience, Authority and Trust) and
the introduction of mechanisms to identify and penalize Al-generated content that is not

highly relevant and original (Lowe, 2024).

As we have seen, Google has made a series of updates to its algorithm, always looking for
more efficient solutions, in the way the search engine evaluates and classifies content on the
internet. These changes have been driven by technologies that have been evolving over time,
such as artificial intelligence and machine learning, with the aim of delivering useful and
relevant results. Although these updates have been made with the goal of improving users'
search experience, they have also generated disagreements and debates between website

owners, content creators and digital marketers (Lowe, 2024).

These developments highlight Google’s shift away from traditional keyword-based systems
towards more advanced technologies capable of understanding, interpreting and even

generating content. This evolution has not only reshaped the way users interact with search
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engines but has also forced SEO practitioners to abandon outdated, manipulative tactics and

embrace more strategic, user-focused approaches. Lowe, 2024).

In the next section, we explore how SEO has adapted, from the era of keyword stuffing and
meta tag manipulation to the implementation of semantic search, structured data and UX-
driven optimisation, in response to Google’s increasingly intelligent and user-centric

algorithms.

2.3 Search Engine Optimization

In the context of marketing, there are two primary methods for gaining visibility on search
engines. One is paid advertising, in which marketers, website owners, and brands can pay for
clicks using paid search marketing (PSM). The other is free, specifically SEO, which allows
websites to achieve prominent positions on Google’s results page without any associated cost.
This latter option is particularly appealing to most online content creators (Lewandowski et

al., 2021).

Search Engine Optimization (SEO) consists of a set of strategies and optimizations applied both
inside and outside a web page, with the aim of increasing the organic visibility of a website or
brand on search engine results pages (SERPs). This process consists of attracting exclusively
organic and free traffic to generate conversions (Gouveia, 2022). In addition, SEO focuses on
understanding how search engines, such as Google, classify and organize the results, so that
it is subsequently possible to strategically optimize the brand / website to reach better search

positions (Lowe, 2024).

On the other hand, it is essential to acknowledge that SEO techniques raise significant
concerns regarding the results provided by the Google search engine. According to
Lewandowski et al. (2021), users tend to click on the first results of Serps presented to them
based on the principles of least effort and satisfaction. The former refers to the user's behavior
and tendency to search for answers with the least possible effort. At the same time, the latter
describes choosing an option that seems “good enough”, rather than exhaustively searching
for the best alternative. In practice, the authors raise the question of whether the most visible
content in the SERPs genuinely reflects its intrinsic quality, or whether its prominence is
merely the result of effective technical optimization. Thus, the authors critically conclude that
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although SEO increases the visibility of a piece of content, this does not guarantee that it is

the most useful, credible, or informative.

2.3.1 SEO On-page and Off-page SEO

According to Gupta et al. (2016), Search Engine Optimization (SEO) is divided into on-page
SEO, which encompasses actions performed directly within the website, such as structure,
content, and usability, and off-page SEO, which includes external strategies like backlinks and
brand mentions aimed at increasing authority and driving traffic from web crawlers such as

Google.

On-page SEO consists of a set of optimization strategies that are directly applicable to the
pages of a given website. In other words, it is the process of improving website pages so that
they are more visible and relevant to the Google search engine. According to Lowe (2024), this
includes keyword research and optimization, which involves identifying possible relevant
keywords that potential visitors may use in their searches and strategically integrating them
into the content, titles, meta descriptions and tags. Lowe (2024) also emphasizes the
importance of technical optimization, which includes improving website speed, ensuring
mobile responsiveness, implementing secure protocols such as HTTPS and structuring the
website in a way that facilitates indexing by Google. Additionally, it is also important to
consider the user experience on the page, and therefore optimize it to create a simple and
intuitive navigation, design and layout (Lowe, 2024). In addition, Marco Gouveia (2022) stated
that one of the essential on-page SEO strategies is the creation of original and relevant
content. A given web page should correspond to the keyword searched by the user and be
closely related to the topic in question. However, the effectiveness of these strategies is not
guaranteed, as they must evolve alongside search engine updates and shifting user

expectations.

Off-page SEO, on the other hand, consists in a whole set of strategies carried out outside the
website, playing a fundamental role in improving positioning and visibility in search engine
results (SERPs). These strategies essentially focus on acquiring quality backlinks (links from
one site to another), Brand Mentions and Guest Blogging, which together indicate to search

engines (in this case specifically Google) the relevance and credibility of a website (Lowe,
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2024). With regard to acquiring backlinks, the more quality backlinks a website has, backlinks
from relevant websites, the better a web page will be positioned, since Google measures
credibility by the number and quality of associated backlinks. These end up being a decisive
key factor as they act as votes of confidence and can significantly influence the website's
ranking (Gouveia, 2022). Another essential aspect is brand mentions. Brand mentions should
be encouraged throughout the web as a way of improving the credibility and visibility of the
website (Lowe, 2024). In addition, guest blogging also turns out to be an important off-page
SEO strategy because writing articles on the same industry for other websites / online
platforms can create valuable backlinks and, at the same time, reach new audiences, while
contributing to appearing in the top positions on search engine results pages (Aryani et al.,

2023).

While a distinction is often made between on-page and off-page SEO, in practice these two
types of optimisation are becoming increasingly interlinked. A website with well-structured
content and good technical performance may struggle to gain visibility without external signs
of authority. In contrast, a site with many high-quality backlinks may struggle to engage or
convert users if the content is weak or disorganised. Roumeliotis et al. (2022) note that the
most effective websites integrate internal optimisations with external, credibility-enhancing
strategies. Their research also revealed that the best-positioned sites prioritise not only
keywords and loading speed, but also a well-organised structure, proper mobile optimisation
and well-considered external links. This ultimately confirms that both the quality of the site

itself and recognition by others are fundamental to success in search engines.

Although these practices still play a vital role, the evolution of user behaviour and the
integration of artificial intelligence into search systems has demanded more advanced and
strategic SEO approaches.This shift becomes particularly evident when we look at how SEO

strategies have evolved over time.

2.3.2 SEO Strategies Over Time

Historically, SEO was relatively straightforward and susceptible to manipulation. Many
website owners and content creators aimed to reach the top positions on Google by

inappropriately optimising their content for the search engine instead of considering the
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search intent of users. According to Zhang et al. (2014), abusive SEO practices known as 'black

hat' SEO were commonly used to artificially boost rankings and gain an unfair advantage.

Many of these recurring manipulations consisted of keyword stuffing, manipulating meta tags,
hiding text and links, and link farms. As far as keyword stuffing is concerned, content creators
and website owners try to stuff as many keywords as possible into their content/text to
achieve a better position in search engines. As for the manipulation of Meta Tags, which
consist of elements (HTML commands) created to describe the content of a page to search
engines, helping them to crawl it, this consisted of putting excessive keywords in the meta
description, or inserting irrelevant keywords, in order to try to “trick” search engines into
believing that the page is more relevant than it really is. Another recurring manipulation was
the placement of “invisible” texts or hidden links on the pages of a website. These were not
visible to users but were used for search engines to collect their information. Generally,
owners would insert additional keywords or links to manipulate search engines into thinking
that the page or content was more relevant than it was. As far as link farms, these were a
network of websites that were created to generate artificial backlinks between themselves to
improve SEO rankings. However, these links were often irrelevant and of no real value to
users. It’s clear that techniques were effective in the short term but unsustainable, prompting

Google to adjust its algorithm in order of more useful and authentic content. (Lowe, 2024).

In recent times, the digital context has evolved rapidly, undergoing profound and significant
changes driven by recent technological advances. Artificial intelligence has emerged as a key
element in this process, playing an essential role in the creation of search engine optimization
(SEO) strategies and into the re-adaptation of websites to make them more relevant and
effective for search algorithms in the age of Artificial Intelligence (Ziakis & Vlachopoulou,

2024).

Nowadays, SEO is more efficient, with a greater focus on the user experience and its
satisfaction. To ensure the quality of search results, Google currently implements effective
penalty mechanisms against websites and content creators who do not offer relevant and
original material, capable of responding clearly and accurately to their users' search
intentions. Manipulative SEO practices known as “Black Hat SEQ”, such as buying backlinks,

keyword stuffing, manipulating meta tags and placing invisible text, are currently controlled
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and penalized by Google's advanced algorithm, and it can consequently have a negative effect
on the positioning of websites and on their content in search results. In modern SEO, to
improve the experience and satisfaction of its users, Google reinforces and values the creation
of original, informative and relevant content that demonstrates authority and real

value. (Lowe, 2024).

Another aspect of modern SEO is semantic search and LS| (Latent Semantic Indexing)
keywords (Lowe, 2024). Through LS|, it is possible to accurately match queries to documents
by understanding the context and meaning behind the words, rather than just relying on
keyword matching (Jaber et al., 2011). Therefore, in today's SEO, these keywords are
understood as terms that enrich the content by providing additional context. Including related
and contextually relevant terms in this type of content helps search engines to better
understand the subject matter, improving the relevance and accuracy of search results. In
addition, this method ultimately encourages the creation of content that addresses topics in
a complete and in-depth manner, rather than resorting to the excessive use of keywords. So,
by doing this, texts become more relevant and of higher quality for readers (Blynova, 2019).
Optimization for mobile devices and user experience (UX) are a crucial factor in the era of
modern SEO. The increasing use of mobile devices to access information available on the
internet has led to the need to optimize content not only for desktop, but also for mobile
devices. As a result, website owners and brands must present a responsive and flexible design
that is able to offer an intuitive experience to their users on different devices. To provide a
better user experience, it is important to ensure that the site has a clean design, is fast, easy
to navigate and keeps visitors engaged, reducing the bounce rate necessary. By meeting these
conditions and implementing the necessary optimizations, performance in the Google

rankings can improve significantly (Lowe,2024).

Optimization for mobile devices and user experience (UX) are crucial factors in the era of
modern SEO. The increasing use of mobile devices to access information available on the
internet has led to the need to optimize content not only for desktop, but also for mobile
devices. As a result, website owners and brands must present a responsive and flexible design
that is able to offer an intuitive experience to their users on different devices. To provide a

better user experience, it is important to ensure that the website has a clean design interface,

20



loads quickly, is easy to navigate and keeps visitors engaged, reducing the bounce rate and

improving search rankings (Lowe, 2024).

Moreover, content quality continues to play a central role in ranking success. Krrabaj et al.
(2017) also stated that content is the most important factor in determining a website’s
position in search engines. This perspective is reinforced by Killoran (2013), who highlights
that the sustainability, visibility and long-term traffic of a website depend primarily on its
content. These insights underline that although technical and UX optimisations are vital, they
must be aligned with the creation of relevant and valuable content that meets the

expectations of users.

Another aspect to consider is the structured data and Schema Markup. These are essential
factors for improving the visibility and accessibility of content on the Internet to search
engines. Schema markup, a form of structured data, allows content to be described in a
standardized way, making it easier for search engines such as Google to better understand
and index the information. Both brands and website owners should take these practices into
consideration, leading to the improvement of the search rankings and the following increase
of click-through rates (Edgar, 2023). Websites must be secure as modern users prioritize the
security of their data. As a result, Google requires the use of HTTPS, to ensure that its users'

data is properly protected and secure. (Lowe, 2024).

For local online businesses with a physical presence, local SEO plays a major role. Business
owners must know how to optimize their websites for local searches to increase their visibility
in specific geographical areas. In addition to creating relevant content with expressions and
terms local to the region that potential users are likely to search for, we must focus on Google
core web vitals such as site speed, mobile friendliness and intuitive navigation. Acquiring
backlinks from local websites with a high reputation in terms of credibility and authority,
optimizing the google business profile through accurate information, attractive images and
regular updates, and finally, the importance of positive reviews, which can have a significant
impact on google rankings (Gaida & Konhaeusner, 2024). Additionally, when we talk about
modern SEO, we can't forget the importance of creating content marketing and integrating
with social networks. Although it does not directly influence ranking factors, it can influence

search visibility and brand awareness (Lowe, 2024).
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This evolution of SEO from the days of keyword stuffing and link farms to the development of
user-focused practices and optimizations reflects the evolution and changes in the way search
engines like Google operate and prioritize to deliver relevant, credible and original
information/content to their users, while continuously improving their experience. Modern
SEO ends up being a continuous process in which it is necessary to keep the algorithm updated
and evolving, just like the industry trends and changes in user behavior. In this way, all SEO
practitioners must constantly adjust and readjust, if necessary, all their strategies to remain

competitive in the digital environment (Lowe, 2024).

However, traditional SEO methods are not directly applicable to generative search engines,
since unlike traditional search engines, which are limited to keyword matching, generative
search engines require new optimization techniques, entering a new paradigm in which
website owners and content creators seek to increase their visibility in generative search

engine responses. (Aggarwal et al., 2024)

2.4 The Emergence of Generative Search Engines

Currently, searching for information online has become a more complex and demanding task,
bringing new challenges to traditional search engines. These challenges stem not only from
the overload of available information, which often leads to user dissatisfaction, but also from
the evolution of user needs. Nowadays, users carry out more elaborate and demanding
searches, which limits the ability of conventional search engines to provide relevant and

effective answers (Zhou & Li, 2024).

Instead of directing users to websites containing the answers they are looking for, these
systems provide a direct and tailored response to the question asked. According to Haider and
Sundin (2019), this new type of system is changing the traditional way of searching the

internet and may even surpass widely used search engines such as Google.

While generative search engines have gained prominence by providing quick, concise answers
and offering a new way to access information, it's important to recognise that this evolution
poses significant challenges for websites and content creators. According to Aggarwal et al.
(2024), despite the increase in traffic and usefulness for users, content creators face a new

reality because these engines' workings are not fully clear or accessible to the public. The fact
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that they are constantly changing and evolving also influences the control that content
creators have over how and when their content appears in generated responses. The lack of
transparency that has already been discussed by several authors in the context of traditional
SEO continues to persist in this new digital paradigm of generative artificial intelligence search

engines.

2.4.1 The Impact of Generative Al on Search Engines.

These new demands have exposed the limitations of conventional search engines, paving the
way for innovative approaches driven by artificial intelligence. Through the emergence of
Generative Al, question answering systems such as Chatgpt have changed the way users
search and obtain information, becoming innovative and alternative methods that have

significantly impacted traditional search engines such as Google.

To keep up and remain relevant and competitive in the market, major search engine
technology companies such as Google and Bing began integrating Generative Al into their
platforms, with the launch of Google Search Generative Experience (SGE), later known as
Google Al Overviews, and Bing Chat, entering in a new era of generative search engines. This
shift prompted major tech players to adapt quickly, integrating generative Al into their
platforms and giving rise to a new generation of hybrid search systems.(Memon & West,

2024).

Generative search engines are different from traditional engines because they use Large
Language Models (LLMs). These LLMs not only can find information from keywords, but they
can also generate original and coherent content, allowing for more complex and intellectually
demanding tasks to be executed (Suri et al., 2024). LLMs are statistical models of natural
language and function as sophisticated “next word predictors”. Unlike traditional engines that
store and retrieve data directly and objectively, LLMs are known for processing information in
a more complex way. In other words, instead of just accessing previously stored data, LLMs
learn patterns and relationships from large volumes of text, allowing them to generate
innovative and appropriate responses to the context presented. This does not mean that these
models have the ability to reason or think like human beings, they are just formatted to

combine contextually relevant words to produce an apparently coherent, personalized and
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possibly original response for users (Memon & West, 2024). In addition, the emergence of
large language models has allowed generative models to gather and summarize information
from various sources to answer user queries (e.g. Google Al overviews) (Aggarwal et al.,

2024).

By combining advanced language processing with predictive capabilities, LLMs enables a more
dynamic and contextualised interaction with information. However, the ability to combine
sequences of words, without fully understanding their meaning, can result in the generation
of incorrect, inaccurate, or unpredictable information. This technical phenomenon, known as
“hallucination”, is something that can occur. These “hallucinations” are often associated with
numerous factors that arise in the training and generation processes. These include training
data quality and diversity, model architecture and size, task complexity and the dynamic

nature of language model reasoning (Cleti & Jano, 2024).

Regarding training Data Quality and Diversity, this factor has a significant impact on the
model's ability to produce an accurate and properly contextualized result. In a scenario
influenced by biases or imbalances in the training data, it can lead to the generation of
“hallucinations” on the part of the LLMs. The size and architecture of the LLM is also a
contributing factor. Models that are presented in a significant size naturally end up having a
greater capacity for storing and processing information, while at the same time giving them a
greater ability to deal with many different types of topics, generating more complex
responses. However, the greater the complexity, the greater the risk of generating incorrect
information or “hallucinations”. This is due to the size of the LLM increasing the likelihood of
it connecting information incorrectly and with less precision in the answers generated (Task
Complexity). Finally, it was concluded that the reasoning processes in LLMs are static and
dynamic. Although this dynamic allows for greater flexibility and variability in the generation
of answers, it ends up making it difficult to analyze and understand the “hallucinations” of the

models (Cleti & Jano, 2024).

“Hallucinations” can, therefore, lead to truly significant impacts. In certain critical areas such
as health and journalism, the misinformation generated by LLM hallucinations can lead to

serious consequences and lead to compromising the veracity and reliability of the information
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(Cleti & Jano, 2024). In addition, when hallucinations occur and the information is shared on

the internet, it can lead to users distrusting the content that LLMs produced (Wu et., 2024).

A lack of critical thinking among users who rely on generative search engine results can affect
trust in the presented information. In some situations, users simply accept the information
shown to them at the time of the search without questioning it, which can lead to incorrect
content being spread. This issue is intensified by the limitations of generative search engines
themselves, which sometimes generate incorrect information or cite unreliable sources, thus
reducing their credibility (Cleti & Jano, 2024). Furthermore, Capra and Arguello (2023) found
that many users interpret content containing native advertising as purely informative and
neutral, without realising that it contains underlying promotional messages. This suggests that
the problem lies not only in the content generated by Al, but also in users' ability to
understand the type of information they are consuming. A lack of knowledge about how
online content is produced and presented consequently leads people to believe and share Al-

generated information without questioning its accuracy.

In traditional search engines, such as Google, they discover and classify pages containing
information relevant to a search. Without designing new information, presenting (in the case
of a search as a direct question from the user) an answer box at the top with a quote taken
from a credible and identifiable source. However, with the introduction and incorporation of
LLMs into traditional search engines, new challenges arise, since LLMs are prone to
hallucinations. When these models are used in the search engine, it looks for pages related to
the user's search, extracting the most relevant information and parts, and fully adjusting this
information to the search, to later use the LLMs that create an answer to be delivered to the
user. This process, known as Retrieval Augmented Generation (RAG), aims to reduce

hallucinations by creating answers from reliable sources (Memon & West, 2024).

These systems make it possible to search and incorporate real-time data into large-scale
language models (LLMs), providing a well-founded and concise summary, in contrast to
traditional search engines, that are based on presenting a ranking (Pradeep et al., 2024).
Nevertheless, this method can make mistakes, such as decontextualizing information from a

reliable source. We call this type of error a “hallucination of factuality”, however this does not
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mean that the model is producing something from scratch. In fact, it just failed to understand

or present the full context (Memon & West, 2024).

It is very important to understand that, with the advance of Generative Artificial Intelligence,
a variety of research models is emerging. One of these models is very similar to ChatGPT, it is
based on a system of answers and questions without using traditional research methods. The
other model is a hybrid, combining traditional search systems with question-and-answer
mechanisms. Among the different implementations of generative Al in search, Google Al
Overviews stands out as one of the most prominent and influential examples. (Memon &
West, 2024). The following section examines how this feature works and what it represents

for the future of search.

2.4.2. Google Al Overviews

Google is currently implementing the hybrid model system in its search engine, with the
recent launch of “Google Al Overviews”. This feature, announced in May 2023, represents a
significant change in the way Google processes and presents information for its users (Lowe,

2024).

Google Al Overviews provides users with a concise, artificial intelligence-generated answer to
their search, directly on the results page, making Google a more comprehensive and complete
search engine. These answers are generated through advanced machine learning models
designed by Google itself, in which they are previously trained using various data sets to be
able to understand and generate human-like answers. These models can interpret complex
queries, efficiently understand the context and synthesize information from various sources,

ultimately providing an accurate and relevant response to their users (Lowe, 2024).

In more specific terms, there are four phases to the Google Al Overviews process, including
guery interpretation, information retrieval, content synthesis and presentation. Regarding
guery interpretation, the search engine interprets the intention behind the user's search by
dividing the query into components and understanding its context. For example, a search for
“best Italian restaurants in New York” requires the system to understand the user's intention
of finding the best Italian restaurant options in a specific location. Once the query has been

properly interpreted, Google's Al models begin to search for relevant information in the vast
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index of web pages, initiating the next stage of information retrieval. At this stage, after
gathering the relevant content, the system selects those that will be considered and used to
formulate the response to be delivered to the user. During this process, Al gives priority to
authoritative and credible sources, ensuring that the information provided is reliable and
useful for the user. This is followed by the content synthesis process, where Al summarizes
the previously selected and retrieved information into a coherent and concise overview. This
includes summarizing key points, extracting essential details and presenting the information
in a user-friendly format. Finally, in the presentation phase, The Al-generated answer is
presented at the top of the search results pages (Annex A), allowing users to quickly find the
information they have searched for, without having to click on the various links displayed

(Lowe, 2024).

The introduction of Google Al Overviews represents a strategy by Google, with the main goal
of integrating advanced artificial intelligence into its search engine. Through this feature, the
company aims to improve the user experience by offering more accurate and relevant
information. However, this new feature has generated debate among content creators and
marketing professionals. Although it has significant improvements in terms of search engine
efficiency and user satisfaction, this change could have significant implications for web traffic,

content creation and to the overall structure of the internet (Lowe, 2024).

As Google Al Overviews becomes increasingly integrated into the search experience, it
introduces new dynamics in how content is surfaced. This shift has given rise to a new set of

optimisation strategies known as Generative Engine Optimization, or GEO.

2.5 Generative Engine Optimization

In the past, when traditional search engines started to appear, such as Google, to provide the
chance for content creators and website owners to improve their visibility and appear in the
top positions of the search engine results page, the need for them to optimize their content
for the search engine emerged, and for this the process we call SEO. However, with the
advance of technology, and the integration of generative artificial intelligence into traditional
search engines such as Google did throughout the launch of its new Google Al overviews

feature, the digital landscape has changed majorly. This is because traditional SEO methods
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are not directly applicable in generative search engines since, unlike traditional search
engines, the model in generative engines is not limited to keyword matching. This is why new
techniques such as Generative Engine Optimization (GEO) have emerged. This process consists
of a new paradigm in which content creators seek to increase their visibility (or impression)

by generating responses through these generative engines (Aggarwal et al., 2024).

In traditional SEO, a website's visibility is assessed based on its average position in the results
of a set of searches. However, with the emergence of generative engines, new metrics are
needed to measure this visibility. Unlike traditional search engines that present an ordered
list of links, generative engines combine information from various sources into a single and
unique response. As a result, there are several factors that influence the visibility of a cited

source within these answers (Aggarwal et al., 2024).

From the generative engine's point of view, the goal is to maximize the visibility of the most
relevant citations for the user's query by measuring the relevance of the citation in relation to
the search made. In the context of generative engines, a citation refers to the mention of a
website within the Al-generated response. Instead of just presenting a direct link, Al can
extract information from different sources and combine it into a single answer, influencing

how the content will be presented and discovered (Aggarwal et al., 2024).

A relevant example is “Google Al Overviews”. Although it is not a pure generative search
engine, it is a feature integrated into a hybrid search model (Google), combining traditional
search with generative artificial intelligence. This system generates concise, Al-assisted

answers, working in a similar way to a generative search engine (Aggarwal et al., 2024).

Understanding the concept of GEO is essential, but applying it effectively requires new
ways of measuring success. The next section introduces the key visibility metrics that

help evaluate performance within generative search environments.

2.5.1 Visibility Metrics in Generative Search Engine

While metrics like impressions and ImpressionRank have played a central role in traditional

SEO, measuring how many times a site appears on search engine results pages. Today, search
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engines like Google operate in a hybrid model, where traditional links coexist with new Al-

generated answers known as Al Overviews. (Bar-Yossef et al.,2009).

In this new format, alongside the usual list of results, users find summarized answers that
integrate content from multiple websites, often with specific citations directly extracted from
those sites. This means that a website’s visibility no longer depends solely on appearing in a
result listing but also on the impact and manner in which its content is referenced in Al-

generated responses.(Aggarwal et al., 2024).

Therefore, new ways of measuring visibility have emerged to better suit this new context. It is
no longer enough to count how many times a site appears in results; it is also necessary to
understand how much of the site’s content is used in the answers and where within the
response this content appears. For example, if it appears near the beginning, where it is more
easily seen and tends to capture more user attention. This privileged position is important not
only for user perception but also because it influences the selection of content for Al
Overviews, which favor sources considered more relevant and reliable in the opening lines of

the answer.(Aggarwal et al., 2024).

In this new paradigm, a new set of useful visibility metrics has emerged for content creators
and website owners considering factors such as the size of the cited part, the uniqueness of
the citation and the way the website is presented, all of which contribute significantly to its
visibility. These metrics were developed to evaluate the impact of citations within the

responses generated by artificial intelligence (Aggarwal et al., 2024).

The first metric is called word count, and it is responsible for measuring the number of words
associated with a given citation, the greater the number of words taken from a website and
used in the response, the greater the visibility of that site. In other words, if a website
contributes to most of the content of a response, its citation will have a significant and
relevant impact. However, this metric has a limitation because it doesn't consider the position
of the citation in the answer. This turns out to be a limitation because users tend to pay more
attention to the first few sentences, making the position of the citation an important factor

that this metric ignores (Aggarwal et al., 2024).
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To overcome the limitation of the previous metric, another measure has emerged, it’'s the
Position-Adjusted Word Count. This feature gives greater weight to citations that appear at
the beginning of the answer, since users tend to pay more attention to the first few sentences
that appear after their search. So even if a website has fewer words cited, if its reference
appears at the top of the answer, it may achieve greater visibility than a website cited only in
the middle or at the end of the answer. This model is based on studies showing that click-
through rates on traditional search engines follow a power law distribution, where the first

results receive significantly more attention than the last ones (Aggarwal et al., 2024).

In addition to these metrics, “Subjective Impression” was also developed as an innovative
approach to evaluate the impact of citations in user-generated responses. While the
previously mentioned metrics focused only on quantitative aspects, such as the total number
of citations included, this metric seeks to understand the real value of citations in the user
experience. It considers various qualitative factors such as the relevance of the citation to the
qguery, the influence of the cited source, the uniqueness of the information presented, the
position and frequency of citations in the response, the likelihood of the user clicking on the
reference and the diversity of the sources used, that influence the user's perception of the

usefulness of the referenced sources (Aggarwal et al., 2024).

This approach allows for a more precise evaluation, considering how users perceive and
interact with the referenced sources. With these new metrics in mind, content creators and
SEO professionals can begin to adapt their strategies. (Aggarwal et al., 2024). The following
section explores practical optimisation techniques designed specifically for generative search

engines

2.5.2 Optimization Strategies for Generative Search Engines.

When it comes to Generative Engine Optimization, there are several strategies to consider so
that content creators and website owners can achieve greater visibility and relevance in
generative search engines or hybrid models such as Google. When creating content, it is
essential to ensure the creation of authoritative content aligned with E-E-A-T principles
(experience, expertise, authority and trustworthiness), in particular the drafting of more

persuasive and credible texts. You should also include statistical data / quantitative data
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rather than qualitative data. The inclusion of keywords related to the user's search should be
maintained, as is expected in SEO. Besides, relevant citations and quotes from credible sources
should be added with up-to-date sources to validate your claims. In addition, the website
should use simple, intuitive language and include diverse content, such as blog articles, videos
and interactive materials. This will help to retain the audience and align with artificial
intelligence’s preference for multiple formats and be properly optimized to ensure that the
text on the website flows smoothly and Moreover, the use of unique and long-tail keywords
allows for a conversational tone, which can further enhance the relevance of the content. It is
important to mention that this type of keyword (long-tail) reflects the natural way people
search for information online, making it easier for Al systems to match user queries with

contextually appropriate content. (Aggarwal et al., 2024).

Furthermore, it is important to strategically define the distribution of content. According to
Adame (2024), to ensure greater visibility in the age of artificial intelligence, content must be
present on different platforms to reach different audiences. The more visibility your content
has across multiple channels, the greater the chance that Al will recognise and elevate it.
Additionally, consider optimising and adapting content for social networks, Reddit and Quora,
and encourage user-generated content (UGC) to guarantee greater brand authenticity and

credibility.

As Adame (2024) has demonstrated, tools such as Semrush Al Overview Tracking (see Annex
B) can be used to measure the visibility of content in Google Al Overviews. These tools make
it possible to analyse performance on a large scale, even when not all keyword data is fully
integrated. In addition to Semrush Al Overview Tracking, there are free extensions that
enhance your ability to analyse the visibility of generative search engines, specifically Google
Al Overviews. The Google Al Overview Impact Analysis extension (see Annex C) enables you
to monitor Al Overviews and the sources cited for various keywords, helping you to identify
trends and continually adjust your content strategy. Google Al Overview Citation Analysis
(Annex D) can be used to compare the links cited in Al Overviews with the results of traditional

SERPs through a side-by-side view.

As these new optimisation strategies gain traction, they are already beginning to reshape SEO

practices and influence how visibility is distributed online. (Lowe, 2024). The next section
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examines the real-world consequences of this shift, particularly the impact of Al Overviews on

website traffic and online content visibility

2.6 Impact of Google Al Overviews on SEO Strategies and Content Visibility

With the introduction of Google Al Overviews at the top of Google's search results, users feel
less and less need to go to websites, as they can find the information they need directly on
the results page. This significantly reduces the click-through rate on traditional links, especially
affecting content creators and small website owners who rely heavily on organic traffic. In
addition, another negative impact of Google Al Overviews is that they often gather
information from different sources and summarize it in a single answer. While this has its
advantages for users, it can also generate problems for content creators and website owners,
as it is not always clear where the original information came from. Although Google includes
links in the generated overview, they are usually presented in a low profile, reducing the
recognition and traffic to the sites that produced the content. In fact, small websites that are
overly dependent on organic traffic are particularly vulnerable to the changes brought about
by Google Al Overviews. With Al-generated answers being integrated into Google's results
page and gaining priority and preference from users, many small sites may find it difficult to
compete with larger and more established sources that are more likely and suitable to be

highlighted and referenced in Google Al Overviews (Lowe, 2024).

The introduction and subsequent integration of this new feature into the Google search
engine has changed and required new content strategies for content creators, brands, and
website owners, in order for them to remain relevant and visible in search results. On the
other hand, this feature could improve the user experience by providing faster and more
accurate responses to searches, resulting in greater user satisfaction and engagement with
Google. Beyond the overall decline in website traffic, another noticeable effect of Al

Overviews is the redistribution of visibility across the web. (Lowe, 2024).

The most recent updates to Google's algorithm and the subsequent integration of Google Al
overviews have led to a redistribution of online traffic, benefiting various platforms such as
Reddit, Quora, Wikipedia, Instagram and LinkedIn, while substantially harming small websites,

specialized sites or niche blogs, and the media. Reddit, naturally favored by these recent
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updates, showed an exponential growth of 126%, gaining more and more prominence for its
ability to be an authentic and valuable source of information for Google. Its structure, based
on user-generated content and community engagement, real time updates and a high level of
engagement, isin line with Google's objectives and vision of providing their users with genuine
and relevant information, discussions and reviews. Quora, frequented by users who are
experts and enthusiasts in various specialties, has benefited from its quality question and
answer model, while Wikipedia has strengthened its position due to its credibility and properly
organized structure. The rise of these platforms such as Reddit and Quora is due to the
growing appreciation of authentic user-generated content rather than highly produced
commercial features providing genuine experiences and a greater trust in the community. In
addition, these platforms cover a considerable number of diverse topics, providing detailed
and up-to-date answers, meeting the values demanded by Google in terms of content quality
and relevance. Instagram saw an increase in traffic due to a greater prioritization of visual
content, stimulated by the impact of influencers. LinkedIn, on the other hand, grew thanks to
its focus on authoritative content by specialized professionals. On the other hand, small and
independent sites have lost their visibility, directly affecting their revenues and sustainability.
Niche blogs and specialized sites have also suffered, often being overshadowed by larger
platforms. Even established media like the New York Magazine have seen significant drops in

their traffic results, forcing them to review their content strategies (Lowe, 2024).

Overall, these changes reveal the complexity of the digital ecosystem, requiring a continuous
adaptation to Google's guidelines to maintain visibility and relevance online. For content
creators, the key to staying relevant is to focus on authenticity, interaction and adapting to

constant Google's algorithm changes (Lowe, 2024).
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3. METHODOLOGY

The objective of this study is to understand how the transition from traditional search engines
to generative search engines (such as Google Al Overviews) is affecting SEO strategies and the
visibility of online content. To achieve this, a cross-sectional quantitative study was conducted
based on a structured questionnaire with both open-ended and closed-ended questions as
the primary data collection instrument. The goal of this instrument was to empirically validate

the claims and trends identified in the literature review using a representative sample.

The primary method used was an online questionnaire designed with branching logic.
Questions were adapted based on the participants’ answers, allowing the survey to adjust
according to their level of knowledge regarding the study's topic. The research began with a
literature review aimed at providing contextual background through the exploration of
concepts, trends and the perspectives of various academic authors. The construction of the
questionnaire followed this based on the key ideas identified and, subsequently, by the

descriptive statistical analysis of the collected data.

Data collection took place between May 10 and June 10, with the questionnaire remaining
available online throughout the month. It was distributed via various digital channels,
including exclusive WhatsApp communities for SEO and Digital Marketing professionals, as
well as Linkedln, Instagram, and Facebook. All participants were informed of the study's
objectives, and their participation was entirely voluntary and anonymous. No personal data
were collected, ensuring compliance with the ethical principles established by NOVA IMS.
Ethical clearance was confirmed by a declaration from the institution, available in Appendix

A.

The online questionnaire enabled it to reach a diverse audience, including both general users
and SEO/Marketing professionals, allowing for the collection of relevant quantitative data
from a representative sample. The instrument was developed based on scientific sources, such

as Dewaele (2018) which recommend the combined use of open- and closed-ended questions
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to capture different dimensions of perception. The questions also reflected the various
perspectives explored throughout the literature review.

To ensure the reliability and validity of the instrument, a pilot test was conducted to improve
the questionnaire’s structure and clarity based on participant feedback. This test helped
identify errors, rephrase ambiguous questions and improve the logic of the branching paths.
The pre-test included both general users and professionals in the digital marketing field who

volunteered to contribute to the quality of the instrument.

The questionnaire was developed to accommodate the varying knowledge levels of each
respondent. The question “What is your profession?” served as the initial filter, offering two
response options: “SEO / Digital Marketing” or “Other”. Those who selected the first option
were directed to a set of technical questions designed to explore their perceptions as
professionals in the field (Appendix B). Those who selected “Other” were directed to more
general questions focusing on their perceptions as regular users of search engines without
including technical content related to SEO or digital marketing (Appendix C). It is important to
note that professionals also answered the same questions as general users, in order to capture

their perspectives as regular internet users when accessing information.

Thus, participants in this quantitative study are divided into two main groups: Digital
Marketing / SEO professionals and general users, the latter defined as individuals who use
search engines to access information online. The first group contributed their technical
knowledge and practical experience on the subject, while the second group offered relevant

insights into changes in search behaviors and habits.

A total of 277 valid responses were collected, comprising 80 from marketing and SEO
professionals and 197 from general users. Participants were recruited through digital

channels, including WhatsApp communities, LinkedIn, Instagram, and Facebook.

The sample includes respondents from various age groups, ranging from 18 to over 56 years
old. The most represented age group was 18 to 24 years, with around 81 participants. The
branching logic applied in the questionnaire enabled the implementation of exclusion criteria.

For example, if a general user indicated that they did not frequently use search engines like
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Google or ChatGPT to find information, they were redirected to a follow-up question: “When
you do not use traditional search engines, what alternative sources do you use to access
information online?”. After answering this question, the questionnaire was automatically
closed, as it was considered that their responses would not be sufficiently relevant to the

objectives of this study.

For the analysis of the collected data, descriptive statistics were applied using SPSS software
to generate frequency tables that helped characterize the questionnaire responses.
Additionally, charts were developed to enhance understanding and visualization of the data,
using the Visme.CO platform for their creation. Additionally, the analyses, were organised and
divided between SEO professionals and general users, with various structured analysis topics
being created accordingly sufficiently relevant to extract meaningful insights that supported

the study's conclusions.
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4. RESULTS AND DISCUSSION

This section presents the results obtained from data collected by the questionnaire. The
results contained both the perspectives of SEO professionals and general users. We used
descriptive statistics, with the main findings illustrated through frequency tables and charts.
Comparisons are made between respondent groups to better understand the subtle
differences in these ongoing changes. The analysis also considers whether the findings verify

or invalidate the expectations raised in the theoretical framework.

5.1 User Analysis Survey Results

This section presents an analysis of responses provided by general users. The survey was
conducted between 10 May and 10 June, with a sample size of 197 professionals. As shown in
the figure below, the analysis is organised into six key thematic areas, which are based on the

structure of the questionnaire as demonstrated in the figure below.

Demographic Information

|

Generative Al Impact
on Search Behavior

:

Traditional Search
Engine Usage

Generative Search
Engine Usage

C Google Al Overviews )

Opinions on Al
Implementations

Figure 4 — Flowchart of General Users Survey Topics

This flowchart outlines the main topics that will be addressed in this section, namely

Demographic Information, Generative Al Impact on search behavior, Traditional Search
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Engines Usage, Generative Search Engine Usage, Google Al Overviews and Opinion on Al

Implementations.

5.1.1 User Results Analysis: Demographics Information Results

This subsection begins with an examination of the demographic profile of the respondents,
focusing particularly on age distribution. Knowing the age of the participants is important for

understanding their behaviours and perceptions regarding the use of traditional and

generative search engines.

Figure 5 — Age Distribution of Users

The majority of participants are below the age of 36 (53.8%), with the 18-24 age group
constituting around a third of the sample (34.5%), and the 25-35 age group comprising 19.3%.
This suggests that young people are more likely to participate in this type of questionnaire,
possibly because they are more familiar with the digital environment. Nevertheless, a
considerable proportion of the population is composed of older age groups, with 13.7% falling

within the 36 to 45 age segment, 15.7% between the ages of 46 and 55, and 16.8% aged 56

and above.
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5.1.2 User Results Analysis: Generative Al Impact on Search Behavior

The aim of this topic is to understand how generative Al is influencing users' search habits,
such as how they look for information and whether they use traditional search engines. It
also aims to understand whether users trust Al answers and their perceptions of the

technology's benefits and risks.

We begin by analysing users' perceptions regarding the impact of Generative Artificial
Intelligence on the way people search for and access information online as llustrated in the

figure 6 below.

Figure 6 — Answer to the question: Do you believe that Generative Artificial Intelligence is

transforming the way people search for and access information online?

Most respondents (94.4%) believes that generative artificial intelligence is changing the way
people search for and access information online. Only 1.5% disagree, while 4.1% have no
opinion. This degree of consensus indicates a highly homogeneous perception of Al’s influence
on daily digital life and aligns with the literature, which highlights how generative Al is
reshaping online search behaviour and addressing the limitations of traditional search engines

(Zhou & Li, 2024; Memon & West, 2024).

In order to gain a better understanding of the impact of generative Al on search habits,
respondents were asked whether they use generative search engines (such as ChatGPT) more
frequently than traditional search engines (such as Google) to access information online. As
shown in the figure 7 below, the aim of this question was to establish whether these tools are

replacing or complementing traditional search methods in users' daily routines.
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Figure 7 — Answer to the question: Do you currently use generative search engines (such as
ChatGPT) more often than traditional search engines (such as Google) to access information

online?

As can be seen, 44.7% of respondents use traditional and generative search engines equally
often, according to the results. On the other hand, 28.9% favour traditional engines and 24.4%
favour generative ones. These statistics demonstrate a shift in search practices, whereby the
selection between the two categories of engines is determined by the nature of the
information being sought. The combination of both may be associated with the limitations
that conventional engines feel in more complex searches, even though they continue to play

an essential role in accessing information.

Another aspect we aimed to explore was whether our respondents felt that the growing use
of Al-generated answers, such as those provided by Google Al Overviews or ChatGPT, had

reduced their need to consult traditional information websites.

Figure 8 — Answer to the question: In your opinion, has the growing use of responses
generated by artificial intelligence (such as Google Al Overviews or ChatGPT) reduced your

need to consult traditional information websites to obtain information online?
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As can been seen, the tendency to obtain information through answers generated by artificial
intelligence was indicated by 54.8% of the 197 participants surveyed. At the same time, 43.1%
of users said that they still regularly visit websites for information, even when they can get
answers from Al. This highlights the coexistence of emerging technologies and established
verification practices, with many users still validating information through traditional websites

despite the growing use of Al-generated answers.

Another important aspect we aimed to explore was the perceived reliability of generative
search engines. As shown in the Appendix D, 54.8% of respondents stated that they had
encountered erroneous or miss contextualized responses in generative search engines such
as Google Al Overviews. In contrast, 31% stated they had not experienced this issue and 12.2%
admitted they usually do not verify the accuracy of the answers they receive.This lack of
critical analysis reinforces the argument by Cleti & Jano (2024), who state that users often
accept generated content at face value. Despite this and as we can see in annex (X) , only
16.2% of users said they had stopped using generative engines due to incorrect answers, while
the vast majority (81.7%) continued to use them. This result suggests a high tolerance for
possible inaccuracies, with most users maintaining the use of these solutions despite their

limitations.

5.1.3 User Results Analysis: Traditional Search Engines Usage

This section will analyze the respondents’ habits of using traditional search engines. Through
the selected questions, we seek to understand how often these engines continue to be used,
which are the most popular, and what are the main reasons given by those who use them less
or more regularly. This analysis allows us to contextualize the current role of traditional search
engines, such as Google or Bing, in the current digital landscape marked by the growing

presence of generative tools.

We begin by analysing the specific traditional search engine that respondents reported using

most often.
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Figure 9 — Answer to the question: Which traditional search engine do you use most often?

As we can see in figure 9, most participants (94.9%) referred to Google as the most common
traditional search engine while only 3% say other options are used. These results highlight that
most users maintain search habits centred on Google. This is consistent with Lowe's (2024)
observation that Google holds approximately 90% of the global market share and plays a
dominant role in how users access information worldwide. This persistent usage may also be
explained by the platform’s ongoing algorithm updates over the years, aimed at continuously

improving the user experience as well as the relevance and quality of the content delivered.

We also analyze how frequently users rely on search engines in their daily online routines.

Figure 10 — Answer to the question: How often do you use traditional search engines to look

for information online?
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As we can see in figure 10, 82.2% of respondents use traditional search engines every day
underlining their function as a gateway to online information. As Van Eijk (2009) points out,
these platforms provide access to internet content. The results show that these tools remain
integral to users' digital routines, consistently shaping how they search for and access

information.

We also aimed to understand the reasons why the 28.9% of users prefer traditional search

engines, as shown in Figure 11 below.

What are the main reasons for using traditional search engines more often?

Usage

Sd“rce

Sustalnabl Organiz ﬁ‘on

Fast
Customization
I evance

Confldence

Explanation

Figure 11 — Answer to the question: What are the main reasons for using traditional search

engines more often?

As can be seen, based on the analysis of 57 open-ended responses, the main reasons for
preferring traditional search engines are linked to habit, trust in sources, and ease of use.
Respondents value knowing where and how to search, highlighting the structure of the results,
and the possibility of comparing various sources.

In addition, people have concerns about accuracy and sustainability, as well as greater
autonomy in the search process. Some also report distrust or discomfort with artificial

intelligence-based technologies, preferring methods that offer them more control.

Finally, we aimed to gain insight into how users perceive the capacity of traditional search

engines to handle complex and demanding queries, as shown in figure 12 below.
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32.0%
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Figure 12 — Answer to the question: Do you think that traditional search engines have

difficulty responding to users' more complex and demanding searches?

As we can see, of the 197 respondents, 41.1% said that traditional search engines sometimes
struggle to respond to complex searches, while 24.9% stated that these difficulties occur
frequently. At the same time, 32% consider that traditional search engines generally respond
well, while only 2% say they never encounter any problems. These findings align with Zhou
and Li’s (2024) observation in the literature review, where the authors explain that the
growing complexity and specificity of online searches have exposed the limitations of
traditional search engines, which often fail to provide relevant and effective answers due to

information overload and evolving user demands.

5.1.4 User Results Analysis: Generative Search Engine Usage Results

This section aims to explore both the frequency with which users rely on generative search
engines, such as ChatGPT, and the reasons behind this preference over traditional engines like

Google.

As we see before in figure 7, 44.7% of respondents use both generative and traditional search
engines equally, suggesting a complementary usage. Meanwhile, 28.9% prefer traditional
engines, and 24.4% (N=48) favour generative ones. To better understand the reasons behind
this preference, the next figure 13, illustrates the main motivations for choosing generative

search engines more often.
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Figure 13 — Answer to the question: What are the main reasons why you use generative

search engines more often?

As can be seen, to better understand the reasons behind participants' preference for
generative search engines, 48 open-ended responses were analysed using qualitative content
analysis and word cloud visualisation. The data shows that the main factors mentioned were
speed, clarity and organisation of responses. Many respondents stated that generative search
engines allow them to access condensed and structured information almost immediately,

saving them time and effort when browsing through multiple sources. Expressions such as

"quick response", "straight to the point" and "no beating around the bush" were common,

highlighting the value placed on efficiency in the search experience.

These findings align with the transformations discussed in section 2.3.1, which argue that
online information-seeking behaviour has become increasingly complex and demanding,
exposing the limitations of traditional search engines, as noted by Zhou and Li (2024). The
preference for generative engines, as reflected in the participants' answers, suggests that
users are already recognising the added value of systems powered by large language models

in addressing these evolving needs.

Additionally, the ability to personalise responses stands out. Participants mentioned that
generative engines can adapt the information to their language style, instructions or intent,
which corresponds to the capacity of large language models to generate contextually adapted
and coherent content, as highlighted by Suri et al. (2024). The use of these engines in academic
and professional contexts was also referenced, reinforcing their usefulness in clarifying

doubts, confirming interpretations or saving time in repetitive tasks, a benefit made possible
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by the generative architecture described by Memon and West (2024) and Aggarwal et al.
(2024).

Finally, a notable level of trust in these technologies emerged from the responses. Some
participants emphasised their confidence in the clarity, reliability and convenience of the
outputs. This finding may be consistent with the concern raised by Cleti & Jano (2024), who
assert that such trust can be indicative of an absence of critical thinking. Users may accept
information at face value without questioning its accuracy, which becomes problematic when
generative engines produce incorrect answers or cite unreliable sources, thus undermining

their credibility.

5.1.5 User Results Analysis: Google Al Overviews User Perceptions

This section explores users' awareness of, and perceptions regarding, Google’s Al Overviews,
a new feature that provides generative responses directly within the search engine results.
Through analysing this feature, our goal is to determine if users are familiar with it, how they
view its effect on their search experience and if they continue to engage with the traditional
results displayed below. This topic is particularly relevant given that Al Overviews have
become one of the most visible examples of generative Al being incorporated into traditional

search environments.

We begin by analysing whether users are familiar with Google Al Overviews. To help
respondents understand this concept, a short explanatory video was shown before the
question. Although some participants might not have recognised the term itself, those who
claimed to already know it likely identified the feature based on previous interactions with

Google, suggesting they had encountered it before and assumed they understood its purpose.

The figure 14 below presents, a detailed overview of the responses collected, providing

insights into how users perceived and responded to the concept of Google Al Overviews after

being exposed to a short explanatory video
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Figure 14 — Answer to the question: Did you know about Google Al Overviews before

watching the video?

As can be seen in figure 14, Google Al Overviews is becoming increasingly present in the online
search experience, as 60.4% of participants said they had already come across it on Google's
own search engine results pages (SERPs). However, Google Al Overviews is not yet fully
known. By contrast, 37.6% of respondents said they were unaware of the feature before
watching the video, suggesting that despite its recent launch, some users are still unfamiliar
with its presence. As Lowe (2024) affirmed, Google Al Overviews represents a significant shift
in how information is processed and presented, using advanced Al models to generate direct,
contextual answers. These results suggest a period of fast progress, in which Al-based
solutions are quickly being integrated into users’ daily search habits, while traditional methods

still coexist.

As can be seen in Appendix E, of the 197 respondents, 56.9% said that Google Al Overviews
improved the search experience with their speed and relevance. In contrast, 29.9% found the
feature useful but noted limitations in terms of reliability and therefore utilised it more
selectively. Only 6.1% showed a preference for traditional search engines, which may indicate

a tendency to resist adopting new solutions.

Regarding users' clicking behaviour in the presence of Google Al Overviews, the following
figure 15 provides insights into how often respondents engage with the traditional search

results (links) that appear below these Al-generated summaries
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Figure 15 — Answer to the question: How often do you click on the traditional search results

(links) below these Al answers?

Of the 197 participants, 50.8% said they frequently click on the traditional results (links) that
appear below the Google Al Overviews on the results pages (SERP), while 29.4% do so rarely,
11.2% never click and only 6.6% said they always do so. Searching for sources through
traditional links continues to be part of user behaviour, with many people seeking to validate
or deepen the information presented by following the links. These findings partially validate
Lowe's (2024) observation that the introduction of Google Al Overviews reduces users' need
to visit external websites. While generative answers may reduce the dependency on

traditional links for some users, a significant portion still engage with them regularly.

5.1.5 User Results Analysis: Users Opinions about Al Implementations

In this final section, we delve into the users’ perceptions and concerns regarding the

implementation of Artificial Intelligence in search engines.

As we can see in Appendix F, 54.8% of respondents tend to rely more on Al-generated answers
to obtain information online, while 43.1% still regularly consult traditional websites despite
having access to Al tools. Additionally, the open answers seen in Appendix G, suggest that
users highlight a growing hybrid use of both generative and traditional search engines. Many
participants reported using tools like ChatGPT or Google Al Overviews for their speed, clarity,
and convenience, especially for simpler or everyday tasks. However, a considerable number

also emphasised the importance of validating information through traditional sources,
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particularly in academic contexts or when accuracy is crucial. Some users expressed concerns
about the reliability and potential bias of Al-generated answers, relying on traditional engines
either out of habit or due to a degree of mistrust in Al. Others pointed to a complementary
use of both approaches, using Al tools as a first step and traditional engines to verify the

information.

Another particularly relevant finding is that, as shown in Appendix H 54.8% of users reported
having encountered incorrect or out-of-context generative responses. Nevertheless, as

illustrated in Appendix |, 81.7% stated that they continue to use them.

5.2 SEO Professionals Questionary Results

This section presents an analysis of responses provided by SEO professionals. The survey was
conducted between 10 May and 10 June, with a sample size of 80 professionals (N=80). As
shown in the figure 16 below, the SEO professional analysis is organised into five key thematic

areas, which are based on the structure of the questionnaire.

Demographic Information
& Experience

l

Generative Al Perception

l

Al Overviews & Traffic
Impact

l

{ SEO Adaptation & GEO

I E

{ Search Behavior

P

Figure 16 — Flowchart of SEO Professionals Survey Topics

This flowchart outlines the main topics that will be addressed in this section, namely

Demographic Information & Experience, Generative Al Perception, Al Overviews & Traffic

Impact, SEO Adaptation & GEO, and Search Behavior.
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5.2.1 SEO Professionals Results Analysis: Demographics Information & Experience

This subsection begins with an examination of the demographic profile of the respondents,
focusing particularly on age distribution. Additionally, we also analyse the level of professional

experience of the respondents.

We begin by analysing the age distribution of SEO and Digital Marketing professionals, as

illustrated in the figure 17 below.

23
28.7%
36 to 45
B 46to55
251035
18to 24
56 or more

16
20%

Figure 17 - SEO Professionals Age Distribution

As we can see, the chart reveals that the most represented age group is between 36 and 45
years old, representing 28.7% of the respondents. This is followed by professionals aged 46 to
55 (25%), and those aged 25 to 35 (20%). Younger participants aged 18 to 24 represent 16.3%
of the sample, while only 10% are aged 56 or more. These results suggest that the majority of
respondents are experienced professionals, typically between 36 and 55 years old. The smaller
representation of younger professionals may indicate a later entry into the SEO field /
Students, whereas the lower percentage of older participants might reflect the digital and

rapidly evolving nature of this sector.

Regarding the professional experience level of our respondents, the results can be observed

in the following figure 18.
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Figure 18 — Answer to the question: What is your level of experience with SEO / Digital

Marketing?

As can been see, most of the professionals surveyed report a high level of experience in SEO
and Digital Marketing, with 68.8% indicating levels 4 and 5. Only 12.5% reported low levels of
experience. These figures suggest that the opinions collected reflect an experienced

perspective on the changes introduced by generative search engines.
5.2.2 SEO Professionals Results Analysis: Generative Al Perceptions

To explore how professionals in the field of SEO and Digital Marketing view the evolving digital
landscape, this section investigates their perceptions of how generative artificial intelligence
is influencing user search behaviours and access to information. It also examines the
implications of these technologies for SEO strategies and the visibility of online content. By
doing so, this section provides valuable insight into the professional perspective on the

ongoing transformation driven by generative Al.

We begin this analysis by examining how professionals perceive the transformative role of
generative artificial intelligence in shaping user behaviour in online search and information
access. The following figure 19 illustrates the distribution of responses regarding the
perceived influence of tools such as Google Al Overviews, ChatGPT, and Perplexity on the way

users interact with information online.
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Figure 19 — Answer to the question: Do you think that Generative Artificial Intelligence (e.g.,
Google Al Overviews, ChatGPT, Perplexity) is transforming the way users search for and

access information online?

According to the results obtained in figure 19 it was demonstrated and recognised by
professionals that the way users search for and access information online is being significantly
transformed by Generative Artificial Intelligence. 98.8% agreed with this statement,
highlighting the fact that our search habits are changing and generative models are playing an

increasingly important role in accessing digital information.

As we could see previously, most professionals acknowledge that generative Al is transforming
the way users search for and interact with online information. Building on that, we wanted to
understand whether this transformation also extends to the field of SEO. Specifically, we
sought to explore if professionals believe that generative Al is or could be impacting SEO
strategies and the visibility of online content. This is illustrated in the following figure 20

below.
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Figure 20 — Answer to the question: In your opinion, is Generative Artificial Intelligence

impacting / or could it impact SEO strategies and the visibility of online content?

As can be seen in figure 20, professionals recognise that generative artificial intelligence is not
just a trend, but a revolutionary technology with real and immediate effects on SEO practices.
The fact that two-thirds (66.3%) recognise the need for explicit adaptations indicates that the
sector must rethink its methodologies, particularly in light of evolving algorithms. This aligns
with Aggarwal et al.'s (2024) perspective that the integration of generative Al into traditional
search engines, such as Google with features like Google Al Overviews, is reshaping the digital
landscape by introducing a new paradigm in content visibility. Traditional SEO techniques
focusing on keyword optimisation and ranking in search results pages are becoming
insufficient, as generative engines now synthesise information and present it in a single, Al-
generated response. Consequently, professionals realise that this is not only a technical
change, but also a strategic one, and that they must anticipate it to guarantee visibility in a

rapidly developing digital ecosystem.

5.2.3 SEO Professionals Results Analysis: Google Al Overviews & Traffic perception

With the emergence of Google Al Overviews, significant changes have begun to take place in
the way people search for and access information online. This new feature raises questions
about the potential impact it may have on websites' organic traffic and on the SEO strategies
currently used by professionals. In this part of the study, we analyse how SEO and digital
marketing professionals perceive these changes, including whether they have observed a
decrease in website visits, which types of websites may be most affected, and what the main

challenges posed by these new artificial intelligence tools are for the industry.

We began by analysing whether the professionals were already familiar with the Google Al

Overviews feature, as shown in the figure 21 below.
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Figure 21 — Answer to the question: Before watching the video, did you already know about
Google Al Overviews?

Most professionals (95%) already knew about Google Al Overviews before watching the video,
which shows that they are closely monitoring the new trends influencing how people search
online. This knowledge gives more weight to the professionals' opinions on the impact of
artificial intelligence on SEO, showing that they speak from direct experience and not just

assumptions.

Also, to complement this information, as we can see in Appendix J, most professionals (62.5%)
believe that Google Al Overviews makes searching more useful for users by providing more
accurate and relevant answers. This perception aligns with the findings of a literature review
by Lowe (2024), who emphasises that this feature represents a positive evolution in the search
experience, making it more efficient and user-centred. As the author himself mentions, this is
an innovative Google strategy which aims to improve the quality and relevance of information
by integrating generative artificial intelligence. However, 36.3% of professionals recognise
that despite the benefits for users, there are also limitations, particularly with regard to the

reliability of the answers generated.

Regarding web traffic, as we can see in the figure 22 below, we asked professionals whether,
since the launch of Google Al Overviews, they have noticed a decrease in organic traffic to the

websites they monitor or manage.
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Figure 22 — Answer to the question: In your opinion, since the launch of Google Al
Overviews, have you seen a decrease in organic traffic to the websites you monitor or

manage?

As we can see in the results, 50% of professionals have observed a decrease in organic traffic
following the implementation of Google Al Overviews. According to Lowe (2024), this can be
explained by users obtaining the necessary information directly from the results page, which
reduces the need to click on websites. This finding confirms what is highlighted in the
literature. Meanwhile, 31.3% of respondents have not yet formed a clear opinion, possibly
due to the need for more time or data to assess the impact. Additionally, 18.8% reported no
change, which may be related to the nature of their content being less affected by this

functionality.

To better understand the underlying reasons behind this decline in organic traffic, the
following question explored professionals perceptions of its main causes. As shown in Figure
23, respondents were asked to identify the primary factors they believe are contributing to

the recent drop in website visits.
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Figure 23 — Answer to the question: In your opinion, what has been the main cause of the

drop in organic traffic to the websites you monitor or manage recently?

As can been seen in figure 23, indicates that approximately 15% of professionals attribute the
decline in organic traffic primarily to the combination of alterations in algorithms, the
integration of generative Al, and shifts in user behaviour. Following this, two combinations
with 10% each were observed: changes in algorithms + Al + competition and Al + change in
behaviour. These findings serve to emphasise the growing impact of Al on search engines and

search habits.

To gain deeper insights and avoid limiting the responses of the professionals, we included an
open-ended question that allowed them to freely express their views on the main reason for
the recent decline in organic traffic. As shown in Appendix K, most professionals identified
generative Al in search engines, particularly Google Al Overviews, as the main cause of this
decline. They explained that these features provide users with direct answers on the search
results page, which reduces the need to click on individual websites. This view is consistent
with earlier findings that point to a clear link between algorithm updates, the integration of
Al technologies and changes in user behaviour. Other reasons mentioned include increased
market saturation, the dominance of large brands and a shift in user attention to platforms
such as TikTok and Reddit. As we can see in Appendix L, 71.3% of professionals believe that
organic traffic is being redirected from independent or specialised websites to larger

platforms such as Reddit, Quora, Wikipedia, LinkedIn, and Instagram. This aligns with Lowe's
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(2024) observations in the literature review, which highlight that recent algorithm updates
and the introduction of Google Al Overviews have increased the visibility of platforms offering
reliable, regularly updated, user-generated content. Reddit and Quora, for example, benefit
from strong community engagement and broad topical coverage, while Wikipedia is
renowned for its credibility and organised information. The relatively small percentage of
respondents who noticed no change (17.5%) and those who were uncertain (11.3%) further
support the idea that this shift in traffic is widely recognised within the SEO and digital

marketing fields.

Another aspect analysed was the relationship between traditional link clicks and users
obtaining answers directly on the results page through Google Al Overviews. The aim was to
evaluate whether this integration has led to a reduction in clicks to websites from the
professionals’ perspective, or if it has had no significant impact. As shown in the figure 24
below, the results were as expected and align with previous discussions in the literature

review.

B Yes

Figure 24 — Answer to the question: "With the introduction of Google Al Overviews at the
top of Google search results, users feel less and less need to go to websites as they can find
the information they need directly on the results page. This significantly reduces the click-
through rate on traditional links, especially affecting content creators and website owners

who rely heavily on organic traffic." Do you agree with this statement?
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As can been seen, around 95 percent of professionals believe that the introduction of Google
Al Overviews at the top of search results means users do not need to access websites as
directly as before. This reinforces the conclusion that providing answers directly on the SERP
(Search Engine Results Page) means fewer clicks on organic results. The traditional role of
websites as the final destination of a search is becoming less significant. This question was
based on a statement from Lowe (2024), included in the literature review, which we sought
to validate through the survey. The strong agreement from professionals confirms that this
concern is widely shared and highlights an increasing challenge for SEO professionals, who

must now adapt their strategies in a world where clicks are no longer guaranteed.

Furthermore, as we can see in Appendix M, regarding the frequency with which users click on
traditional organic search results that appear below Al-generated overviews, most SEO
professionals indicated that this happens “rarely” or only “sometimes.” These responses
suggest a clear trend of declining organic traffic, even for websites that are well positioned in
the SERPs, reflecting a growing user tendency to engage primarily with Al-generated

summaries rather than navigating to external pages.

To complement the previous insights, the objective was to gain a more detailed
understanding, from the professionals’ perspective, of which types of websites are perceived
to be most affected by the implementation of Google Al Overviews. The focus was on
determining whether larger, well-established websites or smaller, less prominent ones are

more vulnerable to potential declines in traffic caused by this development

As we can see in Appendix N, the questionnaire results suggest that 58.8% of professionals
think the websites most impacted by Google's Al Overviews changes are those heavily reliant
on organic traffic, e.g., blogs and small business sites. This corroborates the findings of Lowe
(2024) in the literature review, which states that small websites are particularly vulnerable to
these changes due to their heavy reliance on organic clicks. Lowe also points out that Google
Al Overviews prioritise larger, more authoritative sources, which makes it harder for smaller

sites to gain visibility and traffic.

These survey results reinforce this concern, as professionals largely agree that the shift

towards Al-generated summaries directly impacts the visibility of small websites. However, it
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is worth noting that 28.8% of respondents believe that the impact could affect large and small
websites similarly. While this suggests that the paradigm shift may challenge websites of all
sizes, larger websites typically have more resources with which to adapt to the evolving digital

environment.

To better understand the perspective of SEO professionals, we examined their views on the
impact of Google Al Overviews on their daily work. As we can see in Appendix O, of those
surveyed, 92.5% believe that this new reality will make their work more challenging. This
supports the argument in the literature review by Lowe (2024), which states that, although
Google Al Overviews aim to enhance the user experience by providing more accurate and
immediate answers, they also raise concerns among content creators and marketing
professionals due to their potential impact on web traffic, content creation and the overall

structure of the internet.

The responses show that professionals recognise the need to adapt their strategies,
particularly given that users are increasingly obtaining answers directly on the search page.
Only a small percentage (7.5%) believe that these changes will not significantly affect their

tasks or projects.

To gather deeper insights, we included an open-ended question to give participants the
freedom to express their perspectives without limitations regarding what they consider to be
the main challenges since the integration of Google Al Overviews. As shown in the figure 25

below, the responses were particularly interesting and insightful.
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Figure 25 — Answer to the question: In your opinion, what are the main challenges and
impacts that the integration of Google Al Overviews could bring to SEO professionals and the

online search ecosystem?

As can be seen, the analysis of the 74 responses reveals that professionals are particularly
focused on understanding how to maintain or improve the visibility of their sites in the new
context through Google Al Overviews. The word information comes up a lot, which shows that
there is still a lot of uncertainty and lack of clarity about how this new reality works. Terms
such as optimization, authority, click, diversify, and visibility reinforce that the main challenges
are directly linked to adjusting strategies to maintain a presence in search and on the results
page, minimizing the loss of traffic, and understanding how content can be highlighted in the

responses generated by Al Overviews.

5.2.3 SEO Professionals Results Analysis: SEO Adaptation & GEO

In this section, our aim was to understand how SEO and digital marketing professionals are
adapting to ongoing changes in search engines, particularly in light of the increasing use of
artificial intelligence and the development of generative search engines. Using the survey
guestions as a basis, we explores the impact of the shift towards generative search and the
continued relevance of traditional SEO techniques in this evolving context. We also assessed
participants' familiarity with Generative Engine Optimisation (GEO) and whether they
consider it an effective way to boost the visibility of online content. This analysis provides
insights into professionals' awareness of the need to evolve and the emerging strategies

already being adopted.

With the ongoing digital paradigm shift, particularly marked by the emergence of generative
search engines and the integration of Google Al Overviews into the Google search engine, we
aimed to better understand professionals’ perspectives on whether traditional SEO methods
apply directly to these new engines. Specifically, we explored their views on how these
engines require new approaches to increase visibility in their responses, as demonstrated in

the figure 26 below.
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Figure 26 — Answer to the question: “Traditional SEO methods do not apply directly to
generative search engines, which require new approaches to increase visibility in their

responses.” Do you agree with this statement?

As we can see, most of professionals 94% recognize that traditional SEO no longer fully applies
to search engines with generative Al, such as Google Al Overviews. This confirms what the
authors describe in the literature since search engines have changed and no longer rely solely
on keywords and links. Moreover, information is now also presented in Al-generated
responses (Google Al Overviews), which combine content/sources from various sites and then
compile it into a conversational response for the user who carried out the search. As a result,
visibility no longer depends on "just" being well positioned on the results page (SERP) or in

matching keywords but also on being quoted in Al responses.

In order to better understand the 6% of the figure 26, we decided to analyze better the
perspectives of those who still think that traditional SEO is fully applicable to search engines

with generative Al, such as Google Al Overviews.
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Figure 27 — Answer to the question: Why don't you agree with this statement?

As we can see in figure 27, the answers reveal that the fundamental principles of SEO are still
valid for these professionals. They believe that practices such as on-page SEO, a focus on user
experience, and brand EEAT remain essential, regardless of technological changes. In this
group's view, what is changing is not the essence of SEO but the metrics and how success is

measured.

Next, we set out to explore the concept of Generative Engine Optimisation with professionals
in the field. As this is a relatively new concept, we assessed their familiarity with it and

understanding of its purpose, as shown in Figure 28 below.

W Yes

Figure 28 — Answer to the question: Is the concept of Generative Engine Optimization (GEO)

familiar to you?

As can been seen, 61.3% of respondents already understand the concept of Generative Engine
Optimization (GEO), while 38.8% say they have not yet encountered this term. This result
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indicates that, although it is a relatively recent concept in the context of search engines with
generative artificial intelligence, a significant proportion of professionals already have some
knowledge of the subject. However, the fact that almost 40% are still unfamiliar with GEO

shows that the market is clearly in a phase of transition and adaptation.

To complement this information, we also asked professionals whether they currently consider
Generative Engine Optimization (GEO) to be a relevant and differentiating factor in boosting
the visibility of online content, as shown in Appendix P. Approximately 41.3% of respondents
already view GEO as a key factor in enhancing online visibility. Although the concept is still
emerging, this percentage indicates that it is beginning to gain traction in the market.
Conversely, 38.8% stated they did not know, and 18.8% believed it is still too early to evaluate.
These results suggest that the industry is in a transitional phase, with some uncertainty
surrounding the practical implementation of GEO. Nonetheless, there is a clear trend towards
recognizing this new paradigm as increasingly essential, especially as Al-powered search

engines continue to evolve.

In light of the preceding data, the objective was to ascertain whether individuals acquainted
with the innovative concept were also implementing optimisation techniques in their
practices, as depicted in the subsequent figure. In order to assess whether our professional
participants had already incorporated the techniques mentioned by academic authors into

their work or ongoing projects, we included several such techniques in our questionnaire.

Figure 29 — Answer to the question: Have you ever used these Generative Engine

Optimization (GEO) techniques in your work?

63



As can be seen in figure 29, the 49 professionals who said they were familiar with the
Generative Engine Optimization GEO concept. Despite this knowledge, 33.8 percent admit
that they do not use any techniques yet, which shows that practical application is still at an
early stage. On the other hand, 23.8 percent have already implemented combined strategies
such as persuasive content, citation of sources, and simple language, reinforcing the credibility
and clarity of content in the eyes of artificial intelligence search engines. The rest of the
respondents are divided into combinations such as keywords associated with plain language
7.5 percent or statistical data 7.5 percent, in addition to 11.3 percent who use keywords citing
sources and plain language together. These results show that even among those who know
GEO, adoption is still uneven. Most are experimenting with different approaches, reflecting a

transition market where there are still no fully consolidated practices.

5.2.3 SEO Professionals Results Analysis: Professionals Search Behavior

This section aims to analyse the search behaviour of professionals as internet users. Just like
general users, professionals also have their own search habits and preferences when seeking
information online. The analysis explores the frequency with which traditional search engines
are still being used, the specific platforms that are most commonly accessed, and the reasons
behind professionals' continued reliance on these tools or, conversely, their shift towards
generative search engines such as ChatGPT, Perplexity, or Google Al Overviews. Additionally,
it assesses professionals' perceptions regarding the limitations of traditional search engines in
handling more complex queries, as well as the potential risks associated with the use of
generative engines, particularly concerning the possibility of inaccurate or misleading results,

commonly referred to as hallucinations.

As we can see in Appendix Q, most professionals regularly use traditional search engines like
Google, Bing, or Yahoo to search for information online. 97.5 percent of respondents indicated
that they use them frequently, while only 2.5 percent reported that they do not. Among those
who regularly use traditional search engines, Google was identified as their first choice, as
shown in Appendix R. This result confirms that, despite the rise of Al-based search engines,
traditional engines continue to play a fundamental role in users' digital routines. Regarding
usage, the majority of professionals use traditional search engines daily to obtain information
online, representing 96.3 percent (77 people) of the sample. Only 1.3 percent (1 person) said
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they use these engines weekly, and 2.5 percent (2 people) said they do not use them regularly.
For professionals and brands, ensuring a strong and optimized presence on Google engines
remains essential, as they are directly linked to users' daily information-seeking behaviour, as

we can see in Appendix S.

Concerning the use of generative search engines, as shown in Appendix T, all the professionals
surveyed use generative search engines like ChatGPT to look for information online. These
generative Al tools are no longer just used to retrieve information. They now play an active
role in supporting the execution of more complex and intellectually demanding tasks, as they
can generate clear, original content. Suri et al. (2024) support this idea in their literature
review, explaining that generative search engines go beyond traditional keyword-based
searches by using Large Language Models to produce coherent and meaningful responses.
Regarding the frequency of their use, as we can observe in Appendix U, 96.3 percent (77
people) use them daily, while the remaining 3.8 percent (3 people) use them weekly. This
result confirms that generative engines are a regular option and a work tool fully integrated

into everyday professional life.

Additionally, we wanted to understand which type of search engine professionals use more

frequently, whether traditional or generative, as shown in the following figure 30 below.

Figure 30 — Answer to the question: These days, do you use generative search engines (e.g.,
ChatGPT) more often than traditional search engines (e.g., Google) to find information

online?
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As can be seen, most professionals (66.3%) currently use traditional and generative search
engines with the same frequency but for different needs, demonstrating that these tools
complement each other daily. However, the fact that 26.3% already use generative engines
such as ChatGPT more regularly shows a growing trend that could, in the future, lead to a
greater affirmation of these engines as the primary source of research, especially as they
become more accurate, efficient, and integrated into professionals' workflows. In contrast,
only 7.5% of respondents stated that they still rely more heavily on traditional search engines,
which may reflect a preference for established methods or a lack of familiarity with generative

tools.

We really wanted to do a more detailed analysis and better understand the reasons behind
the answers. The following figure 31 shows the reasons and preferences behind the use of

generative search engines compared to traditional ones.
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Figure 31 — Answer to the question: Why do you regularly prefer generative search engines

over traditional ones?

As can be seen the preference for generative search engines is closely linked to the need to
save time and get answers quickly. Words such as fast, time, response, and less search come
up constantly, reinforcing that these engines are chosen above all for their agility in delivering
information. Professionals especially value the way information is presented in a clear, direct,
and summarized way. Instead of navigating through several pages and sources, as is the case
with traditional engines, the answer is already compiled and contextualized, making the
process much more efficient. The conversational format is also much appreciated. They can

delve deeper into topics and clarify doubts more naturally than when talking to a colleague at
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work. These tools are increasingly seen as a support in their daily tasks, whether searching for
information, creating content, or validating ideas. Although some acknowledge that
sometimes it is necessary to confirm certain information, the general perception is quite clear

as generative engines offer a more practical, faster and more productive experience.

Additionally, many professionals, as we can observe in Appendix V, believe that traditional
search engines face difficulties in responding to more complex and demanding user
gueries.The majority of professionals surveyed believe that traditional search engines such as
Google struggle to provide satisfactory results for more complicated or demanding searches.
More than half (55%) say this happens often, while 37.5% believe it depends on the topic.
Only a small proportion (6.3%) consider that traditional search engines are always able to

respond effectively to complex and difficult queries.

This difficulty is consistent with findings in the academic literature (Zhou & Li, 2024), which
highlight the limitations of traditional search engines when faced with increasingly complex
and specific online information needs. These limitations have paved the way for new
approaches powered by generative artificial intelligence. Unlike conventional engines, which
retrieve static information, generative models based on large language models (LLMs) can
produce coherent and contextualised answers tailored to user intent (Suri et al., 2024; Memon

& West, 2024).

This may help explain why many professionals are increasingly turning to generative search
engines such as ChatGPT. These tools are perceived as more effective in providing complete,
clear and detailed responses in a conversational tone, especially when the topic requires
deeper understanding and the synthesis of information from multiple sources (Aggarwal et

al., 2024).

Moreover, we also concluded from the data collected, as shown in Appendix W, that around
83.8 percent of professionals believe they currently have a greater tendency to obtain
information through generative search engines such as Google Al Overviews or ChatGPT
rather than by directly consulting traditional information websites. On the other hand, 15

percent stated that, despite the possibility of accessing information through artificial
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intelligence, they still regularly visit websites to stay informed or obtain more detailed
content. This means that, even while recognising the implications of tools like Google Al
Overviews in reducing website clicks, these professionals have also adapted to new search

habits from a user perspective.

On the other hand, regarding traditional search engines, as we can observe in the following

figure 32, the results were also particularly interesting.

Why do you use a traditional search engine more often?
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Figure 32 — Answer to the question: Why do you use a traditional search engine more often?

As we can see in figure 32, when looking specifically at the reasons why the small group of
professionals (7.5%) still use traditional search engines more regularly, the primary
motivations are linked to habit, trust, and validation of information. Some participants
mention that traditional engines, notably Google, are still perceived as offering more reliable
and higher-quality information, especially when validating facts. Others highlight that they
feel more comfortable and familiar with traditional search processes. At the same time,
generative engines are often used for speed and quick answers but complement traditional

searches when accuracy is essential.

Finally, we provided professionals with the option to share any final comments through an
open-ended response before concluding the questionnaire. Although the number of
responses was limited, as shown in Appendix X, professionals acknowledged that we are
currently experiencing a significant transformation in the digital ecosystem, driven by the

adoption of generative search engines. They highlighted the growing urgency for companies,
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especially those that rely on organic traffic, to adapt their strategies by shifting from
traditional SEO to GEO (Generative Engine Optimisation) practices in order to maintain
visibility within an ever-evolving search environment. Additionally, platforms like TikTok are
becoming increasingly relevant as alternative search tools, particularly among younger users,
which could further reshape information consumption habits in the near future. Lastly, there
is concern about the implications of this shift for smaller websites, which may face greater
challenges in maintaining traffic and competitiveness, as they lack the same resources as

larger players to adapt to this new digital reality.
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5. CONCLUSIONS

This research aimed to understand the impact of the transition from traditional search engines
to generative search engines, such as Google Al Overviews, on SEO strategies and the visibility
of online content. Its specific objectives are to 1) understand how the transition from
traditional to generative search engines is impacting the SEO strategies adopted by marketing
professionals and SEO specialists, 2) to assess the impact on organic website visibility and
generated traffic, 3) to explore perceptions regarding the credibility and effectiveness of Al-
generated responses and generative search engines, and finally, 4) to understand user

behavior in the online search process.

By addressing these objectives collectively, we arrive at the final conclusion regarding the
research question, which aims to understand the impact of the transition from traditional
search engines to generative search engines such as Google Al Overviews on SEO strategies
and the visibility of online content. To ensure a more structured conclusion, the findings will

be presented individually for each specific objective previously formulated in this study.

1) Understand how the transition from traditional to generative search engines is impacting

the SEO strategies adopted by marketing professionals and SEO specialists

The research revealed that most SEO professionals acknowledge that traditional methods are
no longer fully effective in an environment dominated by Al-generated responses. Despite a
general awareness of the concept of Generative Engine Optimization (GEO), many
professionals admitted they have not yet implemented such techniques in practice. Although
there is a growing recognition of the need to restructure content for citation in Al summaries,
a clear gap remains between conceptual understanding and actual execution. This highlights
a disconnect between the perceived need for change and the practical implementation of new
strategies, reflecting a broader misalignment between emerging academic theory and current
market practice. While the literature, particularly Aggarwal et al. (2024), proposes concrete
approaches for optimization in generative environments such as new visibility metrics and

structured content principles, the real-world application of these strategies is still limited. It is
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therefore concluded that this transition compels professionals to rethink their strategies
based on semantics, information structure and source credibility, moving beyond traditional

keyword-based SEO techniques.

2) Impact on Organic Website Visibility and Generated Traffic

The empirical data gathered from SEO professionals confirms a consistent trend of declining
organic traffic since the emergence of generative search engines and the incorporation of
Google Al Overviews into the Google search engine. A significant portion of SEO professionals
reported a direct decrease in the number of visits to the websites they manage or monitor,
attributing this decline to the increasing prevalence of Al-generated responses appearing at
the top of search engine results pages. This perception supports the warnings in the literature,
such as those from Lowe (2024) and Burton (2025), who point to the rapid rise of zero-click
searches, where users obtain the desired information directly from the SERP without the need
to click on any link. The data also reveals that even when websites maintain strong positions
in traditional organic search results, this visibility no longer automatically translates into
traffic, as users are increasingly engaging with Al-generated summaries which indicates a

significant shift in user search behavior following this new digital paradigm.

3) Perceptions Regarding the Credibility and Effectiveness of Al-Generated Responses and

Generative Search Engines

Based on the questionnaire data and the theoretical foundations, it can be concluded that
participants acknowledge the usefulness of Al-generated responses but remain aware of their
limitations. Several respondents reported having encountered incorrect or out-of-context
answers, reflecting concerns about the risk of hallucinations in generative models, as
discussed by Cleti and Jano (2024). Nevertheless, the vast majority stated that they continue
to use these tools due to factors such as speed, efficiency, and convenience. The findings also
indicate that participants currently use both traditional search engines and generative search
engines, but for different purposes. This suggests that there is not yet a complete shift toward
exclusive reliance on generative search and that users remain in a phase of transition and

adaptation to this new paradigm.
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4) User Behavior in the Online Search Process

It can be concluded that since the emergence of generative search engines and the resulting
need for major platforms like Google to adapt in order to remain relevant and competitive in
the market, as noted by Memon and West (2024), the introduction of Google Al Overviews
has significantly impacted the way users search for information. At the same time, it became
evident that SEO professionals recognize the challenge posed by the increasing prevalence of
zero-click searches. The fact that many users admitted to clicking less on traditional links
because the Al Overviews already meet their informational needs highlights a shift in user
behavior and reinforces the urgency for professionals to adjust their digital strategies. Brands
and websites that remain heavily dependent on traffic acquisition through traditional search
methods may face substantial decreases in visibility and user engagement. Moreover, the
findings support the trend described by Lowe (2024), which suggests that the growing
popularity of platforms such as Reddit and Quora is driven by users’ preference for authentic,
user-generated content over highly produced commercial material. These platforms are seen
as more trustworthy sources that cover a wide range of topics with detailed and timely

responses, aligning with Google’s expectations regarding content quality and relevance.

Global Conclusion: How is the impact of the transition from traditional search engines to
generative search engines such as Google Al Overviews on SEO strategies and the visibility

of online content?

The transition is changing both SEO practices and user behavior. SEO professionals are starting
to move beyond traditional keyword strategies because Al-generated summaries now appear
at the top of search results. While most professionals know about Generative Engine
Optimization (GEO), few are applying it. At the same time, users are clicking less on traditional
links because the Al responses already answer their questions. This shift in behavior means
that good rankings no longer guarantee traffic, and SEO strategies must now focus on being

included in Al summaries.
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Limitations

One of the main limitations of this research lies in the novelty of the topic. As the shift from
traditional to generative search engines is still unfolding, it was particularly challenging to find
consolidated academic literature and authors with contrasting perspectives. In several
theoretical sections, the scarcity of sources led to a repeated reliance on the same authors,

such as Lowe (2024), which may have limited the critical depth of the discussion.

Additionally, the study did not include inferential statistical analysis. Although the collected
data would allow for the exploration of variable correlations and more complex statistical
interpretations, a decision was made to maintain a descriptive approach to ensure clarity and
focus. While this approach aligns with the exploratory nature of the research, it is
acknowledged that a deeper statistical treatment could have added further analytical value

and robustness to the findings.

Future Research

Based on the limitations of the study, some directions for future research are suggested. First,

it would be useful to:

1. apply inferential statistical methods to better understand the relationships between
variables, such as the perceived impact of Al and the use of GEO techniques.

2. Secondly, it is recommended to expand the sample to different countries, age groups,
and industries, in order to obtain more representative results.

3. It would also be interesting to complement this study with interviews with
professionals in SEO, marketing, and artificial intelligence, to gather more detailed and
in-depth opinions.

4. Finally, future research could analyse how the position and size of citations in Al-
generated responses influence the actual traffic of websites, helping to better

understand the relationship between visibility and performance.

73



BIBLIOGRAPHICAL REFERENCES

Adame, C. (2024, September 19). How to implement generative engine optimization (GEO)

strategies. Search Engine Land.https://searchengineland.com/how-to-implement-generative-

engine-optimization-geo-strategies-435489

Aggarwal, P., Murahari, V., Rajpurohit, T., Kalyan, A., Narasimhan, K., & Deshpande, A. (2024).
Geo: Generative engine optimization. In Proceedings of the 30th ACM SIGKDD Conference on
Knowledge Discovery and Data Mining (pp. 5-16). https://doi.org/10.48550/arXiv.2311.09735

Aryani, D., Patiro, S. P. S., Setiawan, A., & Tjahjono, B. (2023). Comparative analysis of on-page
and off-page white hat search engine optimization (SEO) techniques on website popularity.
International Journal of Science, Technology & Management, 4(3), 527-533.
http://dx.doi.org/10.46729/ijstm.v4i3.815

Bar-Yossef, Z., & Gurevich, M. (2009, abril). Estimating the ImpressionRank of web pages. In
Proceedings of the 18th International Conference on the World Wide Web (pp. 41-50).
https://doi.org/10.1145/1526709.1526716

Blynova, N. M. (2019). Latent semantic indexing (LSI) and its impact on copywriting.
Communications and Communicative Technologies, (19), 4-12.

https://doi.org/10.15421/291901

Burton, W. (2025, March 26). The shift to zero-click searches: Is traffic still king? Search Engine

Journal. https://www.searchenginejournal.com/the-shift-to-zero-click-searches-is-traffic-

still-king/515252/

Capra, R., & Arguello, J. (2023). How does Al chat change search behaviors? arXiv.
https://doi.org/10.48550/arXiv.2307.03826

Cleti, M., & Jano, P. (2024). Hallucinations in lIms: Types, causes, and approaches for

enhanced reliability. http://dx.doi.org/10.13140/RG.2.2.12184.61445

Croft, W. B., Metzler, D., & Strohman, T. (2010). Search engines: Information retrieval in
practice (Vol. 520, pp. 131-141). Reading: Addison-Wesley.
74


https://searchengineland.com/how-to-implement-generative-engine-optimization-geo-strategies-435489
https://searchengineland.com/how-to-implement-generative-engine-optimization-geo-strategies-435489
https://doi.org/10.48550/arXiv.2311.09735
http://dx.doi.org/10.46729/ijstm.v4i3.815
https://doi.org/10.1145/1526709.1526716
https://doi.org/10.1145/1526709.1526716
https://doi.org/10.15421/291901
https://doi.org/10.15421/291901
https://doi.org/10.48550/arXiv.2307.03826
https://doi.org/10.48550/arXiv.2307.03826
http://dx.doi.org/10.13140/RG.2.2.12184.61445

Dewaele, J.-M. (2018). Online questionnaires. In A. Phakiti, P. De Costa, L.Plonsky &
S. Starfield (Eds.), The Palgrave handbook of applied linguistics research methodology
(pp. 269-286). Palgrave Macmillan. https://doi.org/10.1057/978-1-137-59900-1 13

Edgar, M. (2023). Schema and structured data markup. In Tech SEO Guide: A Reference Guide

for Developers and Marketers Involved in Technical SEO (pp. 67-78). Berkeley, CA: Apress.

Gaida, D., & Konhaeusner, P. (2024). The Implementation of SEO for Local Businesses—an
Analyses of Event Locations in Berlin. In ARPHA Conference Abstracts (Vol. 7, p. e129388).
Pensoft Publishers. https://doi.org/10.3897/aca.7.e129388

Gouveia, M. (2022). Marketing digital - o guia completo: tudo o que precisa para criar uma

estratégia online de sucesso. (1 edicao). Ideias de ler.

Gupta, S., Rakesh, N., Thakral, A., & Chaudhary, D. K. (2016). Search engine optimization:
Success factors. 2016 Fourth International Conference on Parallel, Distributed and Grid

Computing (PDGC), 17-21. https://doi.org/10.1109/PDGC.2016.7913146

Hearst, M. A. (2009). Search user interfaces. Cambridge University Press.

Haider, J. & Sundin, O. (2019). Invisible search and online search engines: The ubiquity of

search in everyday life (1st ed.). Routledge.

Jaber, T., Amira, A., & Milligan, P. (2009). Latent semantic indexing using multiresolution
analysis. Proceedings of the 2009 International Conference on Signal Processing Systems, 978-

1-4244-4125-6, 625-629. https://doi.org/10.1109/ICSPS.2009.16

Karyotakis, M. A., Lamprou, E., Kiourexidou, M., & Antonopoulos, N. (2019). SEO practices: A
study about the way news websites allow the users to comment on their news articles. Future

Internet, 11(9), 188. https://doi.org/10.3390/fi11090188

Killoran,J.B. (2013). How to Use Search Engine Optimization Techniques to Increase Website
Visibility. IEEE  Transactions on Professional Communication (vol. 56).

http://dx.doi.org/10.1109/TPC.2012.2237255

75


https://doi.org/10.1057/978-1-137-59900-1_13
https://doi.org/10.3897/aca.7.e129388
https://doi.org/10.1109/PDGC.2016.7913146
https://doi.org/10.1109/ICSPS.2009.16
https://doi.org/10.3390/fi11090188
http://dx.doi.org/10.1109/TPC.2012.2237255

Lewandowski, D., Stinkler, S., & Yagci, N. (2021). The influence of search engine optimization
on Google’s results: A multi-dimensional approach for detecting SEO. In Proceedings of the
13th ACM Web Science Conference 2021 (WebSci '21) (pp. 315-324). Association for
Computing Machinery. https://doi.org/10.1145/3447535.3462479

Lowe, B. T. (2024). The updates of Google algorithm: Understanding how Al and search
changes are reshaping the internet and its consequences for web traffic. Independently

published.

Mager, A., Norocel, O. C., & Rogers, R. (2023). Advancing search engine studies: The evolution
of Google critique and intervention. Big Data & Society, 10(2), 1-8.
https://doi.org/10.1177/20539517231191528

Marchionini, G. (2006). Exploratory search: from finding to understanding. Communications

of the ACM, 49(4), 41-46. https://doi.org/10.1145/1121949.1121979

Memon, S. A., & West, J. D. (2024). Search engines post-ChatGPT: How generative artificial
intelligence could make search less reliable. arXiv preprint arXiv:2402.11707.

https://doi.org/10.48550/arXiv.2402.11707

Pasquale, F. (2015). The black box society: The secret algorithms that control money and

information. Harvard University Press.

Pradeep, R., et al (2024). Ragnar\" ok: A Reusable RAG Framework and Baselines for TREC
2024 Retrieval-Augmented Generation Track. arXiv preprint arXiv:2406.16828.
https://doi.org/10.48550/arXiv.2406.16828

Roumeliotis, K. I., & Tselikas, N. D. (2022). An Effective SEO Techniques and Technologies
Guidemap. Journal of Web Engineering. https://doi.org/10.13052/jwe1540-9589.21510

Samedin Krrabaj, Fesal Baxhaku, Dukagjin Sadrijaj, 2017. Investigating search engine
optimization techniques for effective ranking: A case study of an educational site. In 6th

Mediterranean Conference on Embedded Computing (MECO), Bar, Montenegro.

76


https://doi.org/10.1145/3447535.3462479
https://doi.org/10.1177/20539517231191528
https://doi.org/10.1145/1121949.1121979
https://doi.org/10.48550/arXiv.2406.16828
https://doi.org/10.13052/jwe1540-9589.21510

Van Eijk, N. (2009). Search engines, the new bottleneck for content access. In B. Preissl, J.
Haucap, & P. Curwen (Eds.), Telecommunication markets: Drivers and impediments (pp. 141—

156). Springer Physica-Verlag. https://doi.org/10.1007/978-3-7908-2082-9 7

Ye, Z., Xie, X., Liu, Y., Wang, Z., Li, X,, Li, J., & Ma, S. (2021). Why don't you click: Neural
correlates of non-click behaviors in web search. arXiv preprint arXiv:2109.10560.

https://doi.org/10.48550/arXiv.2109.10560

Wu, J,, Lai, S., Xiao, R., Xue, T., Yang, J., & Yue, Y. (2024). Maintaining Informative Coherence:
Migrating Hallucinations in Large Language Models via Absorbing Markov Chains. arXiv

preprint arXiv:2410.20340. https://doi.org/10.48550/arXiv.2410.20340

Zhang, Q., Wang, D. Y., & Voelker, G. M. (2014). DSpin: Detecting Automatically Spun Content
on the Web. In Network and Distributed System Security Symposium.
http://dx.doi.org/10.14722/ndss.2014.23004

Zhou, T., & Li, S. (2024). Understanding user switch of information seeking: From search
engines to generative Al. Journal of Librarianship and Information Science,

09610006241244800. http://dx.doi.org/10.1177/09610006241244800

Ziakis, C., & Vlachopoulou, M. (2024). Artificial intelligence’s revolutionary role in search
engine optimization. In A. Kavoura, T. Borges-Tiago, & F. Tiago (Eds.), Strategic innovative
marketing and tourism (pp. 391-399). Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-51038-0 43

77


https://doi.org/10.1007/978-3-7908-2082-9_7
https://doi.org/10.48550/arXiv.2109.10560
https://doi.org/10.48550/arXiv.2410.20340
http://dx.doi.org/10.14722/ndss.2014.23004
http://dx.doi.org/10.1177/09610006241244800
https://doi.org/10.1007/978-3-031-51038-0_43
https://doi.org/10.1007/978-3-031-51038-0_43

APPENDIXES

Appendix A - Approval of Nova IMS Ethics Committe

NOVA IMS | Ethics Committee - NEED REVIEW

[c]

Thank you for filing out the Research Ethics Gheckiist. After reviewing your request, you can proceed with the study as we do not loresee any major ethical concems with the project

oject No.. DDMKT2025-6-95715

Project Title: The evolution of SEQ in the Age of Generative Search Engines
Principal Researcher: joao maria oliveira martins
according to the regulations of the Ethics Committee of NOVA IMS and MagIC Research Center this project was considered to meet the requirements of the NOVA IMS Internal Review Board, being considered APPROVED on 13/06/2025,

e of the conditions of approval and which documents have been approved.

saarch persannel invelved in the projec

This email serves as formal proof of ethical approval. If required for inclusion in a thesis, dissertation, or any other academic documentation, a PDF version of this message may be created and attached accordingly.

Cristina Oliveira

Appendix B Survey - SEO professionals Questions path

Question | Question

No.

1 Age

2 What is your profession?

3 How much experience do you have with SEO / Digital Marketing?

4 Do you think that Generative Artificial Intelligence (e.g. Google Al Overviews,
ChatGPT, Perplexity) is transforming the way users search for and access
information online?

5 In your opinion, is Generative Artificial Intelligence impacting / or could it
impact SEO strategies and the visibility of online content?

6 Before watching the video, did you already know about Google Al Overviews?

7 Based on the previous video, do you think that the introduction of Al
Overviews on Google represents an improvement in the user experience
during the search process?
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8 In your opinion, since the launch of Google Al Overviews, have you seen a
decrease in organic traffic to the websites you monitor or manage?

9 When you indicated that there has been a drop in organic traffic, can you
share how you detected this variation?

10 In your opinion, what has been the main cause of the drop in organic traffic to
the website you monitor or manage recently?

11 Please indicate what you think is the main cause of the drop in organic traffic
to the websites you monitor or manage?

12 To what extent have these changes impacted your key performance
indicators?

13 Has the drop in organic traffic significantly affected your results?

14 With the introduction of Google Al Overviews at the top of Google's search
results, users feel less and less need to go to websites, as they can find the
information they need in the search results.

15 Do you think Google is reducing its dependence on link clicks to provide
answers to users?

16 And what kind of websites do you think could be most harmed by the
introduction of Google Al Overviews?

17 Do you think that incorporating Google Al Overviews into the search engine
will be more challenging for SEO professionals?

18 Why do you think the introduction of Google Al Overviews will not challenge
SEO professionals?

29 In your opinion, what are the main challenges and impacts that the
integration of Google Al Overviews could bring to SEO professionals and the
online search ecosystem?

20 Do you think it's important to adapt to changes in Google's search engine
algorithms?

21 Traditional SEO methods are not directly applicable to generative search
engines, which require new approaches to increase visibility in their
responses. Do you agree with this statement?

22 Why don't you agree with this statement?

23 In your opinion, what type of websites will benefit most from the introduction
of Google Al Overviews?

24 Are you familiar with the concept of Generative Engine Optimization (GEO)?

25 In your opinion, is Generative Engine Optimization (GEO) already a relevant
and differentiating factor in boosting the visibility of online content?

26 Have you ever used Generative Engine Optimization (GEO) techniques in your

work?
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27 From your perspective, do you think that organic traffic is being redistributed
to platforms such as Reddit, Quora, Wikipedia, LinkedIn or Instagram, to the
detriment of independent or specialized sites?

28 Do you regularly use traditional search engines (such as Google, Bing, Yahoo,
among others) to look for information online?

29 When you don't use traditional search engines, what alternative means do
you use to access information online?

30 Which traditional search engine do you use most regularly?

31 How often do you use traditional search engines to obtain information
online?

32 Why do you rarely use traditional search engines?

33 Have you ever used generative search engines, such as ChatGPT, to look for
information online?

35 How often do you use generative search engines?

36 Why do you use generative search engines infrequently?

37 Nowadays, do you more often use generative search engines (e.g. ChatGPT)
rather than traditional search engines (such as Google) to look for information
online?

38 Why do you use a traditional search engine more often?

39 What makes you prefer generative search engines to traditional ones on a
more regular basis?

40 Do you think that traditional search engines have difficulty responding to
more complex and demanding searches by users?

41 Have you seen inaccurate or decontextualized answers generated by
generative search engines such as Google Al Overviews / ChatGPT /
Perplexity?

42 In your opinion, generative search engines such as Google Al Overviews,
ChatGPT or Perplexity may pose a risk due to the possibility of providing
wrong or inaccurate answers

43 In your opinion, the increasing use of answers generated by artificial
intelligence (such as Google Al Overviews or ChatGPT) has reduced your need
to consult traditional information websites.

44 Would you like to add any comments about your experience with traditional
and generative search engines?

45 Please share with us your observations, experiences or opinions on the use of
traditional and generative search engines.

46 Do you believe that Generative Artificial Intelligence is transforming the way
people search for and access information online?

47 Do you often use search engines such as Google or ChatGPT to look for

information on the internet?
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48 When you don't use traditional search engines, what alternative means do
you use to access information online?

49 Which of the traditional search engines do you use most often?

50 How often do you use traditional search engines to look for information
online?

51 Why do you infrequently use traditional search engines to look for
information online?

52 Have you ever used a generative search engine, such as ChatGPT, Gemini or
Perplexity Al?

53 Which generative search engine do you use most often?

54 How often do you use generative search engines to look for information
online?

55 Do you currently use generative search engines (such as ChatGPT) more often
than traditional search engines (such as Google) to access information online?

56 What are the main reasons why you use generative search engines more
often?

57 Why do you rarely use generative search engines?

58 What are your main reasons for using traditional search engines more often?

59 Do you think that traditional search engines have difficulty responding to
users' more complex and demanding searches?

60 Please watch the first 30 seconds of the video below carefully. The video lasts
approximately 2 minutes and briefly introduces Google Al Overviews.

61 Before watching the video, did you already know about Google Al Overviews?

62 Based on the previous video, do you think that the introduction of Al
Overviews on Google represents an improvement in the user experience
when searching?

63 How often do you click on the traditional search results (links) below these Al
answers?

64 Do you think that generative search engines, such as Google Al Overviews,
ChatGPT or Perplexity, could pose risks by providing inaccurate or incorrect
answers (“hallucinations”)?

65 Have you ever seen incorrect or out-of-context answers generated by
generative search engines such as Google Al Overviews, ChatGPT or
Perplexity?

66 Have you ever stopped using a generative search engine because of incorrect
answers?

67 In your opinion, the increasing use of answers generated by artificial

intelligence (such as Google Al Overviews or ChatGPT) has reduced your need
to consult traditional information websites.
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68 Would you like to add any comments about your experience with traditional
and generative search engines?

69 Please share with us your observations, experiences or opinions on the use of
traditional and generative search engines.

Appendix C - Survey - General Users Questions path

Question | Question

No.
Age
What is your profession?
Do you believe that Generative Artificial Intelligence is transforming the way
people search for and access information online?

4 Do you often use search engines such as Google or ChatGPT to look for
information on the internet?

5 When you don't use traditional search engines, what alternative means do
you use to access information online?
Which of the traditional search engines do you use most often?
How often do you use traditional search engines to look for information
online?

8 Why do you infrequently use traditional search engines to look for
information online?

9 Have you ever used a generative search engine, such as ChatGPT, Gemini or
Perplexity Al?

10 Which generative search engine do you use most often?

11 How often do you use generative search engines to look for information
online?

12 Do you currently use generative search engines (such as ChatGPT) more often
than traditional search engines (such as Google) to access information online?

13 What are the main reasons why you use generative search engines more
often?

14 Why do you rarely use generative search engines?

15 What are your main reasons for using traditional search engines more often?

16 Do you think that traditional search engines have difficulty responding to
users' more complex and demanding searches?

17 Before watching the video, did you already know about Google Al Overviews?

18 Based on the previous video, do you think that the introduction of Al
Overviews on Google represents an improvement in the user experience
when searching?

19 How often do you click on the traditional search results (links) below these Al

answers?
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20

Do you think that generative search engines, such as Google Al Overviews,
ChatGPT or Perplexity, could pose risks by providing inaccurate or incorrect
answers (“hallucinations”)?

21

Have you ever seen incorrect or out-of-context answers generated by
generative search engines such as Google Al Overviews, ChatGPT or
Perplexity?

22

Have you ever stopped using a generative search engine because of incorrect
answers?

23

In your opinion, the increasing use of answers generated by artificial
intelligence (such as Google Al Overviews or ChatGPT) has reduced your need
to consult traditional information websites.

24

Would you like to add any comments about your experience with traditional
and generative search engines?

25

Please share with us your observations, experiences or opinions on the use of

traditional and generative search engines.

Appendix D - Answer to the question: Have you ever seen incorrect or out-of-context answers

generated by generative search engines such as Google Al Overviews, ChatGPT or Perplexity?

Have you ever seen i or out-of- dbyg ive search i such as Google Al Overviews, ChatGPT or Perplexity?
Frequency Percentage  Valid percentage  Cumulative percentage
Valid 4 2,0 20 20
| don't usually check 24 122 122 142
No 61 31,0 31,0 452
Yes. 108 548 548 100,0
Total 197 100,0 100,0

Appendix E - Answer to the question: According to the previous video, do you think that the

introduction of Al Overviews on Google represents an improvement in the user experience

when searching?

According to the previous video, do you think that the introduction of Al Overviews on gl P ts an imp in the user experience when searching?
Frequency Percentage Valid percentage  Cumulative percentage

Valid 4 20 20 20
Yes, it allows for more precise and relevant 112 56,9 56,9 58,9
answers.
No, | prefer the traditional search engine. 12 6,1 6,1 65,0
No opinion. 10 51 51 701
Yes, but with limitations. Sometimes the 59 299 299 100,0
answers generated are not correct.
Total 197 100,0 100,0
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Appendix F - Answer to the question: In your opinion, has the growing use of responses

generated by artificial intelligence (such as Google Al Overviews or ChatGPT) reduced your

need to consult traditional information websites to obtain information online?

In your opinion, has the growing use of responses generated by artificial intelligence (such as Google Al Overviews or ChatGPT) reduced your need to consult traditional

information websites to obtain information online?

Frequency Valid [ percentage

Valid 4 20 20 20

No, despite having the possibility of 85 431 431 452

froma

generated by Artificial Intelligence, | still

regularly go to informative websites to

obtain information,

Yes, | currently have a greater tendency to 108 548 548 100,0

obtain information from an answer

generated by Artificial Intelligence.

Total 197 100,0 100,0

Appendix G - Answer to the question: Please share with us your observations, experiences or

opinions on the use of traditional and generative search engines.

Observations on Traditional and Generative Search Engines

Inforiation

GeneratlveGoogle

Consume
Trust

Use

Observation L4 CorrectAnswers

Al ?
Experlence Safari
Traditiona Sources Student

Appendix H - Answer to the question: Have you ever seen incorrect or out-of-context answers

generated by generative search engines such as Google Al Overviews, ChatGPT or Perplexity?

Have you ever seen i or out-of- g d by ive search such as Google Al Overviews, ChatGPT or Perplexity?
Frequency Percentage  Valid percentage  Cumulative percentage
Valid 4 20 20 20
| don't usually check 24 122 12,2 142
No. 61 31,0 31,0 452
Yes 108 54,8 54,8 100,0
Total 197 100,0 100,0
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Appendix | - Answer to the question: Have you ever stopped using a generative search engine

because of incorrect answers?

Have you ever stopped using a generative search engine b of il ?
Frequency Valid C
Valid 4 20 20 20
No. 161 81,7 817 8338
Yes. 32 162 16,2 1000
Total 197 100,0 100,0

Appendix J - Answer to the question: Based on the previous video, do you think that the
introduction of Al Overviews on Google represents an improvement in the user experience

during the search process?

Based on the previous video, do you think that the introduction of Al Overviews on Google represents an improvement in the user experience during the search

process?
Frequency Percentage Valid Percentage Cumulative percentage
Valid Yes, it allows for more precise and relevant answers. 50 62,5 62,5 62,5
No, | prefer a traditional search engine. 1 13 13 63,8
Yes, but with limitati i the g are 29 36,3 36,3 100,0
not correct.
Total 80 100,0 100,0

Appendix K - Answer to the question: Please indicate what you think is the main reason for

the decrease in organic traffic to the websites you monitor or manage.

M k t Domlnance
arke O V l eW Algorithm

Chanse Answer | ossfiContent

SERP
Traffic
Reduction

.Hablts

Competition

SEO
Saturation
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Appendix L - Answer to the question: From your perspective, do you think organic traffic is

being redistributed from independent or specialized sites to platforms such as Reddit,

Quora, Wikipedia, LinkedIn, and Instagram?

From your perspective, do you think organic traffic is being redistributed from ind

or specialized sites to platforms such as Reddit, Quora, Wikipedia,

LinkedIn, and Instagram?

Frequency Percentage Valid percentage  Cumulative percentage
Valid | haven't noticed any changes. 14 175 175 175
I'm not sure. 9 113 13 288
Yes, very clearly. 57 713 713 100,0
Total 80 100,0 100,0

Appendix M - Answer to the question: How often do you click on the traditional search

results (links) below these Al answers?

How often do you click on the traditional search results (links) below these Al answers?

Frequency Percentage Valid percentage Cumulative percentage
Valid 4 20 20 20
Often. 100 50,8 508 52,8
Never. 22 12 1.2 64,0
Rarely. 58 294 294 934
Always. 13 66 66 100,0
Total 197 100,0 1000

Appendix N - Answer to the question: Which websites do you think will be most affected by

the introduction of Google Al Overviews?

Which websites do you think will be most affected by the introduction of Google Al Overviews?

Valid Both in similar ways.
I don't know / | have no opinion.

Neither of them will be harmed.
Large websites (e.g. News portals, large e-commerces).
Small websites (e.g. Blogs, small business websites).

Total

Frequency Percentage | Valid percentage | Cumulative percentage |
23 28,8 288 288
4 5,0 50 338
2 25 25 36,3
4 5.0 50 413
47 58,8 58,8 100,0
80 100,0 100,0

Appendix O - Answer to the question: Do you think that incorporating Google Al Overviews

into the search engine will be more challenging for SEO professionals?

Do you think that incorporating Google Al Overviews into the search engine will be more challenging for SEO professionals?

Frequency Percentage Valid percentage  Cumulative percentage
Valid No. 6 75 75 7.5
Yes. 74 92,5 92,5 100,0
Total 80 100,0 100,0
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Appendix P - Answer to the question: In your opinion, is Generative Engine Optimization

(GEO) already a relevant and differentiating factor in boosting the visibility of online content?

In your opinion, is Generative Engine Optimization (GEO) already a rel t and differentiating factor in boosting the visibility of online content?
Frequency Percentage Valid percentage  Cumulative percentage
Valid 31 38,8 38,8 38,8
I'm not sure. 1 13 13 40,0
No, it's still very recent. 15 18,8 18,8 58,8
Yes. 33 413 413 100,0
Total 80 100,0 100,0

Appendix Q - Answer to the question: Do you regularly use traditional search engines (such as

Google, Bing, Yahoo, among others) to look for information online?

Do you regularly use traditional search engines (such as Google, Bing, Yahoo, among others) to look for information online?

Frequency Percentage Valid percentage Cumulative percentage
Valid No 2 25 25 25
Yes. 78 97,5 97,5 100,0
Total 80 100,0 100,0

Appendix R - Answer to the question: Which traditional search engine do you use most

regularly?
Which traditional search engine do you use most regularly?
Frequency Percentage Valid percentage  Cumulative percentage
Valid 2 25 25 25
Google 74 92,5 92,5 95,0
Outro. 4 50 5,0 100,0
Total 80 100,0 100,0

Appendix S - Answer to the question: How often do you use traditional search engines to find

information online?

How often do you use traditional search engines to find information online?

Frequency Percentage Valid percentage = Cumulative percentage
Valid 2 25 25 25
Daily. 77 96,3 96,3 98,8
Weekly. 1 13 13 100,0
Total 80 100,0 100,0
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Appendix T - Answer to the question: Have you ever used generative search engines like

ChatGPT to look for information online?

Have you ever used generative search engines like ChatGPT to look for information online?

Frequency Percentage Valid percentage  Cumulative percentage
Valid Yes. 80 100,0 100,0 100,0

Appendix U - Answer to the question: How often do you use generative search engines?

How often do you use generative search engines?

Frequency Percentage Valid percentage Cumulative percentage
Valid Daily. 77 96,3 96,3 96,3
Weekly. 3 38 38 100,0
Total 80 100,0 100,0

Appendix V - Answer to the question: Do you think that traditional search engines find it

difficult to respond to more complex and demanding searches by users?

Do you think that traditional search engines find it difficult to respond to more complex and demanding searches by users?

Frequency Percentage Valid percentage = Cumulative percentage
Valid 1 13 1.3 13
Yes, but only in some cases. 30 375 375 388
No, they usually respond well. 5 6,3 6,3 45,0
Yes, often. 44 55,0 55,0 100,0
Total 80 100,0 100,0

Appendix W - Answer to the question: In your opinion, has the growing use of responses
generated by artificial intelligence (such as Google Al Overviews or ChatGPT) reduced your

need to consult traditional information websites to obtain information online?

In your opinion, has the growing use of responses generated by artificial intelligence (such as Google Al Overviews or ChatGPT) reduced your need to consult
traditional information websites to obtain information online?

Frequency Percentage Valid percentage = Cumulative percentage
Valid 1 13 13 13
No, despite having the possibility of obtaining information from a 12 15,0 15,0 16,3
response generated by Artificial Intelligence, | still regularly visit
informative websites to obtain information.
Yes, | currently have a greater tendency to obtain information 67 838 83,8 100,0
from an answer generated by Artificial Intelligence.

Total 80 100,0 100,0

88



Appendix X - Answer to the question: Would you like to add anything about your experience

with traditional and generative search engines?

Would you like to add anything about your experience with traditional and generative search engines?

Frequency Percentage Valid percentage Cumulative percentage
Valid 1 13 13 13
No. 76 95,0 95,0 96,3
Yes. 3 38 3.8 100,0
Total 80 100,0 100,0
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ANNEX

Annex A - Google Search Engine with the incorporation of Google Al Overviews
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Annex B - Semrush Al Overview tracking
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Annex C - Google Al Overviews Impact Analysis

Inspect Al Overview Citations:
Discover which domains are cited for each keyword and see
the top-cited domains across all keywords.
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Annex D - Google Al Overviews Citation Analysis
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