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Abstract

The paper analyzes from a technical point of view the search engine opti-
mization (SEO) techniques and technologies, which lead to effective results
up to date. More specifically, it examines the potential SEO alternatives, with
ultimate target to increase the organic visitors of a website and climb it up on
top of the ranking in respective search engine’s queries. The main problem
every website’s owner has to solve is which of these SEO techniques have
to be implemented in order to increase the organic traffic with the minimum
budget. This paper aims to present the dominant SEO techniques and evaluate
their effectiveness to organic traffic. This paper aims to present the way well-
known websites apply SEO nowadays. Taking advantage of this information,
Webmasters will know in advance which exactly SEO techniques should
apply to their websites and in which specific order to gain higher search
results, resulting to higher traffic.
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1 Introduction

From the very first “document-based” Web 1.0 founded in 1990, proceeded
to the “social and mobile” Web 2.0 founded in 1999 and shifted to the
“semantic” Web 3.0, the WEB has rapidly grown in only three decades [1].
The same rapid growth occurred in web technologies [2].

In the past, the number of websites was restricted, so the web users knew
in advanced the URL of the website they wanted to visit. In current Web, with
almost up to 2 billion of live websites [3], search engines used as a way for
users to find the information they are looking for. Search engines act as an
intermediate between websites and web users, and could be considered as a
bookmark that points to specific pages depending on the query.

Search engines are constantly trying to improve their algorithms in order
to provide the best possible results to user searches [4]. However, they do not
publicly reveal the criteria by which they categorize or classify the websites.
Thus, SEO experts are trying to understand how search engine algorithms
work through implementation and observation techniques. The Internet era
is characterized by the abundance of information, so search engines have
become an integral tool for Internet users [5]. According to several surveys,
61% of global Internet users are looking for online products, while 44% of
them are using search engines to search for any kind of product [6]. However,
people tend to be interested only in the first pages’ results, i.e., the results that
are higher on searches [7]. While there are plenty of paid search marketing
(PSM) ads, residing in the highest positions in search results, SEO techniques
are trying to optimize the site’s ranking position to increase (without cost)
their organic traffic through search results [8]. The aim of SEO is twofold.
On one hand, SEO targets to display the website correctly on search engines,
while, on the other, it aims at meeting the needs of its visitors [9]. More
specifically, the term SEO refers to all these techniques used to optimize the
website appearance, the webpage code and the webpage content as well [5].
By applying SEO techniques to a website, all usability, user experience (UX)
and content quality are increased resulting to higher scores in the search
engine rankings, respectively [10].

When implementing a SEO technique, individual changes and/or mod-
ifications are made at least in some parts of the website. These kind of
modifications do not often lead to the expected results, but, if combined
with more SEO techniques, they could result in significant improvement
as regards the organic traffic of the website [11]. The SEO techniques and
technologies that will be presented in this paper belong to the White Hat SEO
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Table 1 SEO techniques and technologies summary table
SEO Techniques SEO Technologies
2.1. Copywriting and Keyword Optimization 3.1. Serving Data over HTTPS
2.2. Crawlable URLs – SEO Friendly URLs 3.2. Schema.org and Structured Data
2.3. <meta> description – <meta> keywords 3.3. AMP – Accelerated Mobile Pages

Project
2.4. Optimizing images for search engines 3.4. Apache Deflate and Gzip
2.5. Tags on Images and URLs 3.5. Page Caching
2.6. Rating and Review – Structured Data 3.6. Minify Js, Css
2.7. Sitemap, RSS, Robots.txt 3.7. Opengraph Protocol
2.8. Responsive Design 3.8. Google My Business
2.9. Breadcrumbs 3.9. Content Delivery Network (CDN)
2.10. Backlinks (Off-Page Optimization) Links

techniques category, i.e., techniques that promote quality content and do not
try to trap web crawlers, as Black Hat SEO techniques do [6, 12]. Black Hat
SEO techniques usually attempt to increase the ranking of malicious pages in
search engine results for popular search terms [13]. Just for the reader who
wants to find extra information about Black Hat SEO techniques, Content
Automation [14], Cloaking [15] and Guest Posting Networks [16], are listed
among the most well-known of them, but they are out of the scope of this
paper, since this kind of techniques are trying to violate the terms of use of
search engines.

This research comes to fill the gap between theoretical SEO and tech-
nical – practical SEO. The paper starts with a detailed review of all SEO
techniques from the existing literature, extending the study to SEO technolo-
gies that can help a website from a technical point of view to achieve a better
presentation to both search engines and end-users who browse it.

Table 1 contains all the SEO techniques and technologies were reviewed
in this paper.

The paper concludes with the invention of a SEO tool that, having the
appropriate dataset, returns valuable outcomes to webmasters regarding the
SEO strategy that should be implemented on their websites to gain higher
results both in rankings and web traffic.

The remainder of the paper is organized as follows: Section 2 analyzes
as a review on-page SEO techniques that optimize, in terms of presentation,
a website both to its visitors as well as to search engines. These techniques
and technologies give particular emphasis on the structure and the layout of
the website, as well as to its content. Off-page SEO techniques are presented
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in Section 2, too. Section 3 introduces new technologies that promote SEO,
focusing on the special speed and security, as well as on the implementation
of structured data in the website. Section 4 presents the most important of
the presented SEO techniques and technologies used for the implementation
of a web-crawler-like prototype SEO tool, that searches and checks for SEO
techniques existence on the source code of live websites. A representative
sample of the most well-known e-commerce and websites were collected and
evaluated with this SEO tool. Section 4, three research questions are pre-
sented. Which specific SEO techniques have already been applied by the most
well-known websites, which SEO techniques are the most important ones,
and which SEO technique has to be implemented as a first priority? Having
the results from the own-developed tool, a figure is created containing all the
SEO techniques used by the most well-known websites and the adoption rate
is presented for each SEO technique that has been applied. A SEO technique
with a higher adoption ratio is used by more top-listed websites, which makes
it more important according to the research hypotheses of Section 4. Finally,
the paper concludes in Section 5 summarizing the results, and presenting
readers with the importance of this research.

2 SEO Techniques & On-Page Optimization

On-page SEO is a set of techniques applied within the website’s code [10].
On-page techniques are designed to make it easier for the visitor to browse
the website, while offering useful content and of high quality. On the other
hand, off-page SEO is a set of techniques applied outside the context of a
website [17]. Off-page techniques are designed to influence rankings through
search engine results pages (SERPs). Off-page SEO focuses on increasing
authority on your domain through the act of getting links from other web-
sites [17]. This section is primarily dedicated to the analysis of on-page SEO
techniques, but at the end of the section the main off-page SEO techniques
will be presented, too.

2.1 Content

Content is the most important ranking factor on a website [11]. The sustain-
ability, the traffic and the rise of a website, depends mainly on its content [18].
The reason a searcher visits a website is in most cases to find an answer to
one of his/her problems, needs or questions, for example, to find a book, to
buy a pair of shoes, to find the address of a local business, to read the news,
etc. All the potential solutions to his/her problem, need or question comprise
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Table 2 Web manifest properties
Level Keyword Avg. Monthly Searches
Level 1 Apple 3.350.000
Level 2 Apple macbook (Medium-Tail Keyword) 49.500
Level 3 Apple macbook pro (Long-Tail Keyword) 40.000
Level 4 Apple macbook pro m1 (Long-Tail Keyword) 10.000

actually the content of websites. Without content, websites have no reason
to exist, since none visitor would be able to find answers to any of his/her
problems, needs or questions.

2.1.1 Keyword analysis – research
Keywords are the words imported by the user of a search engine to search for
particular content on the Internet (search queries). Users type keywords based
on their requirements and perceptions [19]. Keywords, through searches, are
the most important factor that brings visitors to the website. SEO experts
know in advance the keywords that should be used to rank their website high.
However, a keyword analysis need to be done to find a set of keywords that
will be then used to optimize the website [5]. Keyword analysis requires
to determine which keywords are relevant to the website and at the same
time are mostly searched in search engines. Google Adwords is an efficient
tool to find out the most used keywords [20]. By typing a keyword, Google
Adwords suggests similar keywords and classifies them according to their
corresponding frequency appearances in searches.

Keywords could be organized in levels. Starting from Level 1 for more
general keywords, up to Level 4 for very specific ones. As the levels increase
from Level 1 to Level 4, the keyword-specificity also increases and presents
fewer results in a search, as depicted in Table 2. On the contrary, as the level
decreases from Level 4 to Level 1, the keyword becomes more general and
presents more results in a search [9]. The above analysis concerns the query
of a user in search engines, while, from the website’s perspective, the more
specific a keyword is, the easier to rank the website higher in searches is, as
well. Typically, the so-called long-tail or medium-tail keyword makes it more
likely to find the site higher in search results [11].

2.1.2 Articles & Content
The websites consist of text, images and multimedia (audio/video). Text
can be articles, business information, terms of use, etc. Every text within
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a website should be optimally structured, but not overoptimized, to attract
not only visitors, but also search engines [21]. The Google search engine in
Search Console Help has announced that the site should be primarily human
first [22]. For this reason, the text of a website should have as its primary
purpose to be useful to its visitors [23]. Once a text that meets the needs of
the visitor is created, it can then be optimized to make it look better for search
engines, too. When search engines parse a text or article they are not really
aware of the actual content and what exactly it is dealing with. To fill this gap,
a search engine notices the title of the article, meta tags and counts the number
of keywords within a text and then understands what the article refers to. A
digital marketing technique that deals with the process of creating a friendly
text to both visitors and search engines is SEO copywriting, based on a set of
rules that content’s structure should follow, as shown in Table 3 [24].

Table 3 shows the essential guidelines under SEO Copywriting and
describes how to display the keywords on a single page of the website. As far

Table 3 SEO copywriting structure
Rule Title Copywriting Rules
Page Title • The recommended Title Length is less than 78 characters and

minimum 6 Characters [25].
• The target keyword should be included in Page Title and would

be beneficial if used at the beginning of this [5],[26].

Page Description
and Meta
Description

• Meta Description must be at least 150 characters long and
should not be longer than 312 characters [27].

• The target keyword should be included in Page Description and
Meta Description [5, 26].

Main Content • Main Content should consist of at least 500 words [28].
• The target keyword should be within the first 50 words of

Content [28].
• The recommended Keyword Density is between 2% and

8% [25, 26].
• Content should be hierarchically structured correctly using h1,

h2, and h3 headings [26].
• In the headings, it would be useful to add the target keyword –

Keyword Distribution [5, 26].
• It would be useful for the target keyword to appear in bold and

italic format where it is used in the text [26, 28].
• Internal links should be added to refer to the website itself [26].
• External links should be added which might explain the

meaning of a word [26].
• Content must contain at least one image with SEO friendly

URL and SEO friendly alt tags [28].
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as the content is concerned, another concept that must be taken into account
is keyword density, i.e., the frequency that a keyword displays between the
text of a page. According to [25] and [5], the percentage of occurrence of the
keyword within a page should be between 3% and 8% of the total number
of words. Also, keyword distribution is the distribution of the keyword in the
structure of an HTML document to deliver the best possible search results. A
keyword can be placed in the page title, the meta keywords section, the meta
description section, the page header tags (H1,. . . , H6), the internal links, the
external links, the alt attribute of the images, and the URL [5]. It should be
noted that the over-optimization of the content of the page should be avoided,
because it may produce negative results, since the most important thing is to
create unique content/articles that serve the researcher’s goal and solve the
problem that the searcher had when accessing the website [5].

2.2 Crawlable URLs – SEO Friendly URLs

Web crawlers work persistently in the back-end by following links to collect
updated data from the World Wide Web and store them in large databases,
which are used by search engines, like Google, to fulfil the search queries
of searchers [26]. Indexing by a search engine is the process of creating an
indexed list, consisting of websites [26]. Once a search request occurs, the
search engine processes it and compares it to the data stored in its database.
Finally, search engine algorithms undertake to display the most relevant
results and present them to the user [12].

URL (Representational state transfer (RESTful) URLs or search-friendly
URLs or user-friendly URLs) is a human-readable text that defines the
structure of files within a web server. Each URL has three distinct parts
and consists of the access protocol, the domain name, and a path [29]. The
URLs of a website are an important ranking factor of the website and one
of the most basic elements that search engines take into account so as to
understand website’s content and thus to relate it, or not, to a search query.
A well-structured URL provides both visitors and search engines an easy
way to understand the content of the page they will visit even before visit
it. Search engines also assume that the target keyword is located in the URL
keywords [30].

Furthermore, several times, users copy a URL to share it via email or
through social media. If the URL is well written, legible and understandable,
the more users will click on it [30].
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Figure 1 Differences between SEO friendly and Not SEO friendly URL.

2.2.1 Differences between SEO URL & non SEO URL
Years earlier, most of the URLs were illegible, making it difficult for search
engines to understand the content of the page. On the other side, SEO
Friendly URLs contain the page path using words that describe the content
separated by hyphens (−), as depicted in Figure 1 [31]. A common practice
is to use the title tag of a page as a URL, since it usually contains the related
to the search query keyword [11].

2.2.2 How SEO friendly URLs are created
In the not SEO friendly URL case, the corresponding URL syntax depends
on the server-side scripting language. For example, by typing the above
URL [Figure 1], the id = 5 clause implies an article having the value five as
the unique primary key in a database’s table, but there is nothing clear about
its content. On the other hand, to create SEO-friendly URLs the developer
has to put an effort using a scripting language in a combination with a web
server software. There are multiple ways to achieve SEO-friendly URLs. Two
of them are:

1. Many opensource CMS platforms, like Wordpress, use the front con-
troller design pattern. The Front Controller pattern consists of a central
controller that serves as a single point of entry into the application.
Either using Apache, NGNIX or ISS web server software, the developer
has to redirect all the traffic to a single point of entry using the appropri-
ate URL Rewrite Module [32]. In this single point of entry, regardless
of the programming language used, the central controller undertakes to
break the given URL into sections that can help locating the content in
the database.

2. An alternative way to achieve SEO-friendly URLs is to use the prior
URL Rewrite Module to rewrite every single type of URL pointing
to the appropriate scripting file. A rewrite rule using the .htaccess on
Apache and PHP programming language is presented in Figure 2. In
this example the rewrite rule matches the URL given by the browser,
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Figure 2 Source code from an .htaccess file.

 
Figure 3 Appropriate <meta> description and <meta> keywords.

identifies the appropriate rule and redirects the user to the blog.php file
with a GET value.

At this point we have to mention that URLs should not contain more
than 2083 characters, in order to be visible by all browsers even in mobile
searches [11, 33, 34].

2.3 <meta> Description – <meta> Keywords

By doing a search and observing one of the results, we initially see the title
of the page, then the URL and finally the description. However, many times,
although the page contains a meta description, the description of a result is
not the same as the meta description. Search engines, and mostly Google,
have started not to consider the <meta> description and <meta> keywords
representative because they are often misleading on purpose [35]. The reason
is that many times <meta> description is not created correctly to describe
the exact content of the page. Advanced search engine algorithms understand
whether <meta> description or <meta> keywords are relevant to the content
and replace it with a text within the page they think is most relevant. It would
be prudent to create a <meta> description for each page that describes the
page content as precise as possible by using 50 to 160 characters [36]. For
optimum viewing in searchers’ queries the <meta> description could contain
the target keywords, as depicted in Figure 3.

2.4 Optimizing Images for Search Engines

Each page, whether it contains an article or a text describing the activity of a
business, includes many times images as well. Images contribute to the better
ranking in search engines, because they can improve the user experience,
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Figure 4 Image SEO filename & alt tag.

provided that they are in the proper form, i.e., in the appropriate file size
first [37]. Through independent studies, an image that exceeds 100 kb file size
is often difficult to view by users, although Internet speeds have improved in
recent years [37, 38]. Many pages even today are slow to load, which prevents
users from visiting them. Thus, an essential factor for the load time of a
website is undoubtedly the file size of the images displayed on it [6]. Using
Next-Gen formats such as JPEG 2000, JPEG XR, and WebP along with an
Image CDN can increase a website’s speed [37, 39].

2.5 Tags on Images and URLs

In addition to the file size of an image, a key role in SEO has the file name
and the alt tags. Although algorithms have evolved by applying machine
learning techniques to identify the content of images, alt tags and filename are
considered more representative and indicative of the description of images on
a website [40]. Apart from searching for websites, many search engine users
choose to search for images in order to decide which website fits their needs.
For both reasons, the file name should be relative to what the image is display-
ing, and the alt tag should describe what the image represents, too. Because
the images are part of a page and are related to the content of the page, it
would also be beneficial to contain the page title [Figure 4]. Alternative tags
also contribute to better accessibility. Starting from the WCAG 2.0 the World
Wide Web Consortium (W3C) has included in the accessibility guidelines the
alternative tags. According to the success criterion 1.1.1 (Non-text Content),
when using the img element, it is mandatory to include a short text alternative
with the alt attribute [41]. Screen readers report alternative text in place of
images, helping users with visual or certain cognitive disabilities perceive the
content and function of the images [42].

Each page contains internal and external linking. A link could refer, for
example, to an article or a product. When a user sees a link on a page,
the user usually places the mouse over this link before it is clicked. Before
clicking this link, the user would probably want to know where that link goes.
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Figure 5 Link SEO & title tag.

Similarly, search engines want also to know about the content of the landing
page [33]. For all the above reasons, the title tag is necessary for both the
description and the understanding of an internal or external link [Figure 5].

2.6 Rating and Review

Many users are looking for products and services on the Internet. Many of
them finally buy the product or service based on a corresponding rating and/or
review about it. User-generated content (UGC) is an effective tool for selling
online products and services, because consumers would usually purchase
an item after they read through all the personal information generated by
other users on the platform [43]. The psychological reaction that makes
users believe the reviews of other users of a website are correct is called
social proof [44]. From the side of the website or e-commerce, social proof
can significantly increase conversion rates by building a feeling of customer
trust [45].

As a result of the above, building a rating and review system, each website
can benefit from ratings and user reviews. Through the rating and review
system users create valuable content for the website while encouraging other
users to trust their choice. Search engines, in turn, reward the website which
promotes user ratings and reviews., e.g., the Google search engine often
shows user site reviews frequently in search results (Rich Results) [Figure 7].

In order for search engines to be in position to locate the rating system,
the website should contain structured data describing the reviews [Figure 6].

Structured data can be written in three ways, i.e., with Microdata that
are the widely used structured data, with Resource Description Framework in
attributes (RDFa) or with JavaScript Object Notation for Linked Data (JSON-
LD) [46]. Microdata is a set of Web Hypertext Application Technology
Working Group (WHATWG) HyperText Markup Language (HTML) specifi-
cation properties that are used to display metadata on existing page content.
Search engines, web crawlers and browsers extract and process microdata
from a website and use them to provide a richer browsing experience for
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Figure 6 Structured data ratings and reviews – (A) microdata and (B) JSON-LD.

users [47]. RDFa is a W3C recommendation that adds a set of attribute-
level extensions to existing HTML, XHTML to import metadata into web
documents [48]. JSON-LD is a metadata encoding method using JSON [49].
Microdata and RDFa are applied directly to HTML by adding HTML prop-
erties. According to W3C use cases, JSON-LD have many advantages over
RDFa since JSON-LD templates can be easily inserted as a single block of
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Figure 7 Ratings, reviews and feedback on search results.

 
Figure 8 Sitemap example.

structured data within the <head> element of a web page [50]. More details
on all of the above will be seen in Section 3.2.

2.7 Create Sitemap, Rich Site Summary or Really Simple
Syndication (RSS) and Robots.txt

The sitemap is an XML file that provides information about the pages of a
website [51]. By reading this file, search engines can better map the layout
of a website. Each sitemap line describes to search engines, apart from the
structure of the website and which pages are more important than others,
how often other information is updated, too [Figure 8]. Without the sitemap,
search engines should check the internal linking of the website to find out the
layout, with the risk of creating a wrong understanding and indexing.

The RSS feed is also a decisive factor in improving the visibility of a
website by search engines. The RSS format was originally developed by
Netscape in the late 1990s for use on My Netscape Network, a customizable
start page for Netcenter [52]. My Netscape Network is provided a simple
RSS framework for websites to create channels that can then be added to the
customizable start page [53]. Currently, the primary use of the RSS feed to
websites is to inform visitors about the new data added to a website [54].
Typically blog sites use RSS to offer their users a more immediate update.
To improve users’ experience, RSS feed readers plugins have been created
to help users get informed about developments in things that interest them.
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Figure 9 RSS article example.

 
Figure 10 Robots.txt and robot meta.

From the search engines’ perspective, they are more likely to locate the most
recent content on a website by following the RSS feed of the website, since it
contains the information properly structured to be read programmatically by
a search engine [6], [Figure 9].

The Robots.txt file is a text file created by webmasters to guide web robots
on how to crawl the pages of a website [6]. Web robots, follow links, and visit
millions of websites daily – spidering. When a robot arrives at a website its
first action is to look for the robots.txt file. In case such a file is not available,
the robot investigates the content of the site by crawling into it [55]. But, if
the robots.txt file exists, it first read it and then enter as many pages it has
access to. In Joomla CMS, by using the robots.txt file web administrators can
allow access to web content and at the same time prohibit access to pages that
do not want to be indexed, such as the administrator panel [56] [Figure 10].

2.8 Responsive Design

Currently, about half of Internet users’ searches come from mobile smart-
phones and tablets [57]. When a user visits a website and finds it difficult
to read the information it provides, he will give up soon. Using responsive
design technologies, a website manages to facilitate access, reading, and,
more generally, improve the user experience (UX) of its visitors [6, 58].
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Figure 11 Google analytics – bounce rate – session duration.

By increasing all of the above, the visitor spends more time on the website,
with the bounce rate decreasing and the average time spent on the website
(Session Duration) rising [Figure 11].

Session duration and bounce rate are two of the most vital criteria the
Google RankBrain algorithm uses to rank the websites in search engine
results [18]. If the website is not mobile-friendly, it may make it difficult for
visitors to read it and, thus leave it in a short while, reducing session duration
and increasing the bounce rate.

In the early stages of responsive design, mobile pages were created as
a separate page of the main website. The website using the user’s HTTP
headers identify the device the user uses to access the website. If the user
accesses the website from a mobile device the mobile version of the website is
delivered from the webserver. Instead, when the user entered the page from a
computer, the website sent the main version of the website, using the dynamic
serving technique [59]. The responsive web design [60] was developed, to
solve the problem with the double websites. One of the leading responsive
web design companies that provide ready-made templates for websites seen
from each device is Twitter’s Bootstrap [61] [Figure 12].

Google has created a tool called Mobile-Friendly Test. This tool checks
whether the website looks appropriately on mobile devices and, if not, it
informs the developer about the problems it encounters [62].

2.9 Breadcrumbs

Breadcrumbs are text that consist of links (usually internal) and are usually
located at the top of the website as shown in Figure 13 [63]. It shows the
visitor exactly where he/she is within a website. These links describe the path
that a visitor should follow to reach for example a product. By clicking on
one of the links, the visitor returns to the appropriate location.

As regards the visual design, an example of how breadcrumbs are created
is shown in Figure 14.
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Figure 12 Responsive design for multiple devices – bootstrap.

Figure 13 Breadcrumbs.

 
Figure 14 Using Bootstrap to Visual Design Breadcrumbs.

Structured data (Microdata, RDFa or JSON-LD) can be used to make
optimal use of Breadcrumbs to help users and search engines understand
and explore a site effectively [64], as illustrated in Listing 1 (for Microdata),
Listing 2 (for RDFa) and Listing 3 (for JSON-LD), respectively.

<ol itemscope itemtype="https://schema.org/BreadcrumbList">

<li itemprop="itemListElement" itemscope

itemtype="https://schema.org/ListItem">

<a itemprop="item" itemtype="https://schema.org/WebPage

"

href="https://website.com/">
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<span itemprop="name">Home</span></a>

<meta itemprop="position" content="1" />

</li>

>

<li itemprop="itemListElement" itemscope

itemtype="https://schema.org/ListItem">

<a itemscope itemtype="https://schema.org/WebPage"

itemprop="item" href="https://website.com/Apple">

<span itemprop="name">Apple</span></a>

<meta itemprop="position" content="2" />

</li>

>

<li itemprop="itemListElement" itemscope

itemtype="https://schema.org/ListItem">

<span itemprop="name">Macbook Pro</span>

<meta itemprop="position" content="3" />

</li>

</ol>

Listing 1 Structured data – microdata to improve breadcrumbs

<ol vocab="https://schema.org/" typeof="BreadcrumbList">

<li property="itemListElement" typeof="ListItem">
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<a property="item" typeof="WebPage"

href="https://website.com/">

<span property="name">Home</span></a>

<meta property="position" content="1">

</li>

>

<li property="itemListElement" typeof="ListItem">

<a property="item" typeof="WebPage"

href="https://website.com/Apple">

<span property="name">Apple</span></a>

<meta property="position" content="2">

</li>

>

<li property="itemListElement" typeof="ListItem">

<span property="name">Macbook Pro</span>

<meta property="position" content="3">

</li>

</ol>

Listing 2 Structured data – RDFa to improve breadcrumbs

<script type="application/ld+json">

{

"@context": "https://schema.org",
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"@type": "BreadcrumbList",

"itemListElement": [{

"@type": "ListItem",

"position": 1,

"name": "Home",

"item": "https://website.com/"

},{

"@type": "ListItem",

"position": 2,

"name": "Apple",

"item": "https://website.com/Apple"

},{

"@type": "ListItem",

"position": 3,

"name": "Macbook Pro"

}]

}

</script>

Listing 3 Structured data – JSON-LD to improve breadcrumbs

Visitors often get lost on a website. Breadcrumbs use links for the primary
paths of the page by helping visitors find the right path for what they are
looking for, improving by extension the overall user experience [63]. For
instance, there are users who land on a product page through search engine
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Figure 15 Breadcrumb shows website hierarchy and categorization.

results. If the visitor wants to visit the category to which the product belongs,
he should look in the menu among a vast array of categories to find the one
that the product belongs to. Breadcrumbs are the solution to this problem,
presenting the visitor the exact location of the product on a website, or even
the category or the subcategory it belongs to.

Finally, Breadcrumbs, in addition to visitors, also give search engines a
way to see how a website is structured [5]. The Google search engine rewards
the use of Breadcrumb by displaying them in rich search results, as shown in
Figure 15.

2.10 Backlinks (Off-Page Optimization)

A backlink is created when an external link of a referrer website points to
a page of a receiver website. We assume that the receiver website contains
a critical article while other websites prompt their visitors through a link to
read the article. Then, all these links are backlinks. For search engines, when
a website has many backlinks, it means it is reliable because many other
websites trust it by suggesting their visitors follow the link on it. Nevertheless,
not all backlinks have the same weight. A backlink from the New York Times
certainly does not have the same influence as a backlink from a local business.
SEO Experts rank websites according to their importance by using domain
authority (DA) classification fluctuating between DA1 and DA100 (DA100
characterizes websites that are very important) [65].

Therefore, if a website contains many backlinks with a high domain
authority (DA), search engines most likely will reward it by bringing it up in
their searches. It is imperative to clarify that search engines don’t use the DA
metric to rank web pages to the search results. DA is a simulation metric made
by SEO experts to model the search engines’ algorithms. Another key ranking
factor in addition to the domain authority (DA) of the referrer website is the
relevance of the content between the referrer and the receiver website [11].
If the content of these two websites is relevant, the search engines evaluate
it positively, something that does not happen in the case that the referrer and
the receiver websites consist of irrelevant content, as shown in the example
of Figure 16.
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Figure 16 DA100 and DA40 clothing websites point backlink to related clothing website
and not related perfume website.

There are different approaches to earn backlinks.

• Guest Posting or Guest Blogging backlinks are implemented by writing
and submitting articles to relevant niche blog websites [17]. Those
blogs accept valuable articles, which in turn allow the author to place
a backlink pointing to his website.

• Article submission backlinks are created in the same way as Guest
Posting backlinks. The main difference between them is that the article
submitted in article directories instead of blog websites [66].

• Directory Submission or Link directory backlinks are created by submit-
ting a website’s name, description, and URL to popular link directory
submission sites [17].

• Profile backlinks are implemented by creating profiles to social media
platforms. The majority of the social media platforms accept user’s URL
while registering his/her profile [66].

• Social media sharing backlinks are created by social media users
while posting a URL of their own website to their social media
profiles [17, 66].

• Forum Posting backlinks are created while producing and commenting
discussion topics on popular forums [66]. The majority of the forums
allow users to redirect forums’ traffic using URL to external resources as
long as the source provides essential information solving a problem [66].

• Comment backlinks are created by commenting on an article or product
page placing a backlink within the comment. Comments on a website
are equally beneficial to search engines and visitors as mentioned in the
Rating & Review (Section 2.6). On the other hand, earlier, SEO experts
were trying to implement link building by making spam comments with
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links in blog pages, which were known as blog comments. However,
advanced search engine algorithms detect spam comments and punish
not only the spammer website but also the spammed website [17].

• Question-and-answer (Q & A) comment backlinks. On many Q & A
websites, like StackOverflow and Quora, there are usually three kind
of visitors: (a) users who ask for help on a specific subject, (b) users
who answer questions in the latter, and (c) visitors who find a solution
to a problem by searching on search engines and looking at an already
answered question. Backlinks from such websites are beneficial. How-
ever, to create a backlink to them, the webmaster will first have to answer
some of the user questions. By answering a question, the webmaster has
the option to add a link pointing to his website that proposes a solution
to this specific problem. The link added is a backlink, which will not
only be positively evaluated by the search engines but will also bring
traffic to his website.

2.11 Paid Traffic (Off-Page Optimization)

Many websites cannot be waiting for a long time to bring organic visitors
to their content. Organic visitors certainly cannot be reached in one day. It
takes time, design, high-quality content, and SEO to attract organic visitors.
The most common solution to this problem is to purchase paid traffic. Paid
traffic practically drives visitors to the website for a fee. Many websites that
have massive traffic, such as social networking pages, can send thousands of
visitors to a website in just a few hours, depending on the money the website
will pay for the paid traffic [18].

Search engines also offer paid traffic. The webmaster of a website can
choose how many users want to visit his website by using a keyword and
paying per click (PPC) advertising. The search engine, knowing that the
website has paid to appear first in the searches for a particular keyword, places
it on top of the search results. Following this process, the website increases
its traffic through paid ads. However, to maximize results, targeted campaigns
must be created consisting of several high-volume keywords.

Although paid traffic is not an SEO methodology, it may be necessary
for websites that do not have the time-luxury to invest in SEO techniques.
The combination of paid traffic and SEO techniques will certainly bring even
better results.
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2.12 Black Hat SEO Techniques

White hat SEO is a term used to refer to SEO strategies and techniques
that operate within the rules and expectations of search engines and search
users [67].

The effect of white hat SEO requires a lot of effort from website main-
tainers and takes effect slowly [68]. In order to achieve higher rankings in
SERPs in less time, black hat SEO techniques have been created [13]. Black
hat SEO techniques break the rules, promoting spam websites by trapping
users and search engines [14]. Although this article is dedicated to reveal all
the White Hat SEO techniques as a review, the most common black hat SEO
techniques are also shortly presented below.

• Content Automation – Content Spinning. Websites have to create valu-
able content in order to survive. This content is evaluated by the search
engines, and the web page is indexed to the SERPs to specific keyword
queries. Content Automation is a procedure where multiple articles
combined into one while an automation tool trying to spin the position
of words to achieve a unique outcome [14].

• Cloaking is a black hat SEO technique used by the Webmasters to
trap visitors and search engines by presenting different copy of content
to users than the search engines [15]. In that way, they manage to
achieve positions in the searches on specific high traffic keywords, while
irrelevant content is presented to their users [15].

• Keyword Stuffing is also a common black hat SEO technique in which
keywords are placed multiple times within the web page in an attempt
to mislead search engines about the content [69].

• Private Blog Networks (PBN) is a group of high domain authority
websites used exclusively for link building. Each PBN website links, by
using backlinks, to the site they want to boost in the search results [70].

3 Technologies Promote SEO

3.1 Serving Data over HTTPS

Every day millions of users use the web to carry out important tasks, e.g.,
banking transactions, capital investment in the stock market, etc. Every user
would definitely like the interaction with a website to be safe, just as his or
her personal data.
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HTTPS encodes and encrypts the connection between the user’s browser
and the web server that a website hosted, helping to ensure that data
exchanged between them is not interrupted or intercepted. Any website that
would like to encrypt traffic needs an SSL Certificate.

SSL Certificate can be installed on any web server to secure communica-
tion between visitors and the web server.

In 2014 Google search engine on its search central blog announced that
security is a top priority for Google [71]. As a search engine that redirects
searchers to websites wants to be sure that websites people access from
Google are secure [71]. The same document provides detailed best practices
to protect any website. Meanwhile, a warning from Google takes place
cited that secure, encrypted connections is a signal for its search ranking
algorithms, meaning that SSL certificates affect website’s ranking on SERPs.

Google Chrome version 68 was the first to highlight websites that do
not contain SSL certificates as not secure [72]. Nowadays, the majority of
browser companies have developed user warnings on their user interface
(UI) to protect their users from not SSL encrypted websites. The HTTPS
or HTTP/2 Internet Protocol uses different technologies to make a website
secure and faster by improving user experience (UX). For all the above
reasons the use of an SSL certificate is considered of vital importance.

3.2 Schema.org and Structured Data

In 2011, some of the most popular search engines, like Google, Yahoo, and
Bing created a collaborative community on Schema.org to promote standards
for structured data on the Internet. “Schema.org” uses a vocabulary written
with Microdata, RDFa, or JSON-LD to add information to web content. The
content is understandable by search engines, providing them information on
what the page is about. The most used item types are Organization, Person,
Place, LocalBusiness, Product, and Offer. Each item type contains many
properties, which in the case of an item type offer, is the name of the offer
(itemprop = name), the image of the offer (itemprop = image), the color
of the offer object (itemprop = color) as well as other properties.

Search engine bots browse every website and try to understand what each
page presents. Thus, without the existence of structured data, from the phrase
“Apple Macbook MJLQ2” a bot can assume that it is the title of the page,
whereas from the “apple-macbook-mjlq2.jpg” an image that visualizes the
content of the page, respectively. On the contrary, with the structured data,
the search engine bots recognizes that the “Apple Macbook MJLQ2” is the
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name of a product and “apple-macbook-mjlq2.jpg” a product photo [46].
Figure 17 demonstrates an example showing the use of the three alternatives
for structured data, i.e. by using Microdata (A), RDFa (B), or JSON-LD (C),
respectively.

In Figure 19, we also see that by applying structured data with Microdata
or RDFa, each line of the page should be improved and the property –
“itemprop” should be added. On the contrary, with JSON-LD, all structured
data is within a script element located at the top of the page without having
to correct all of the page code. To conclude, the most well-known structured
data, i.e., Microdata, offer an optimal understanding of the content of the
website by search engines and it is considered a valuable help for SEO [66].

3.3 AMP – Accelerated Mobile Pages Project

The AMP Project was created by Google in 2015 to improve the performance
of websites on mobile devices. Essentially, each website can have a more
“lightweight” version of its pages following the AMP standards. The pages
that follow the AMP standards load instantly and that is the reason for
selecting the lightning strike logo as the AMP logo on the AMP websites.
When searching in Google from a mobile device, the most relevant AMP
pages are proposed first, because they will be loaded faster [73].

Google locates and evaluates on a daily basis pages that follow AMP
standards. As soon as Google evaluates a page of a website as AMP, it keeps
the page code (cached copy) on its own servers so that it can appear even
faster in searches. Although the AMP page will look high in searches, the
visitor will see the content from the Google web server without adding its
visit to the actual website traffic. Although the primary concern of SEO is
to increase the traffic of a website, by using AMP technologies the added
value comes to the brand of the business rather than to the organic traffic to
the actual server, because more users view the content. Figure 19 shows the
search results when a page has or has not been rated as AMP, respectively.

Each AMP page must have a specific format to pass the Google Bots AMP
testing [73]. Initially, the page should contain Meta Data with structured data
and more specifically JSON-LD. Navigation should be structured with the
“amp-sidebar” component. Images should have a specific form, so does the
price of the product [74].

When the AMP page is created, a canonical link and an amp link,
respectively, as shown in Figure 19, should be added to the AMP header
and the non-AMP page header. Canonical and amp links essentially inform
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Figure 17 Structured data on product (A) Microdata (B) RDFa (C) JSON-LD.
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Figure 18 Search results without and with AMP.

 
Figure 19 Canonical and Amp html link on header.

search engines, that besides the AMP page, there is also the non AMP page.
Without the canonical and amphtml link, the AMP page can not be found by
search engines [75].

To check if the generated page is an AMP Page, Google has created a
tool [74]. The Washington Post writes for the AMP pages: “If our site takes a
long time to load, it doesn’t matter how great our journalism is, some people
will leave the page before they see what’s there”.

3.4 Apache Deflate and Gzip

There are cases of websites that are extremely slow to load, and as a result,
users are discouraged and choose to leave. The loading time of a website –
page load time is becoming more and more important for search engines
when they visit the website to figure out if it is properly optimized [6].
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The process of loading a website starts when the user using his browser
requests an address – URL. The web server receives the request and sends
back the requested page. If the page is too “heavy”, the web server will delay
in sending it to the user’s browser, as a result, the user has to wait for a long
time for the requested website to load. In this case, he/she may be waiting for
the page to load, but he/she may look for another page that will give him/her
the respective information more effectively and faster (Bounce Rate [25]).
The average recommended Page Size is 150 kilobytes [25].

Two advanced and reliable solutions that can be applied to speed up web-
sites are Deflate in Apache Server or Gzip on any other web server software
solution [76]. Both cases compress the content in the web server and send it
compressed back to the user’s browser. The browser, in its turn, undertakes
the task of decompression and displays it to the user. With this technique, the
user receives the page up to 70% faster. Since page load time will be shorter,
users will no longer leave the website because of extremely slow loading and
search engines will reward the site with a higher ranking [25, 77].

3.5 Page Caching

Client-side Page Caching also comes in its turn to increase the speed of
loading a website, but instead of compressing the page on the web server
and sending it to the browser, it takes the page from the web server and
temporarily saves specific files in the user’s browser cache. The next time
the user attempts to enter the page again, the browser will load the files that
were stored the first time from the cache and requests to the web server only
for the rest. By doing this, the second time the page will load more quickly.

There are also server-side caching approaches that create a cached copy
of the produced HTML in a temporary place until the page is modified. The
users get a cached copy of the page without waiting for the scripting language
to retrieve data from the database. A great but not limited example of server-
side caching is the TWIG template engine [78].

Client-side and Server-side caching approaches can work simultaneously
without affecting each other. Both of them achieve a faster loading website
which contributes to higher rankings [25, 79].

3.6 Minify Js, Css

In the same way, the images of a website should be optimized to load quickly,
so should the other files on a website be as lightweight as possible to improve
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Figure 20 Filesize uncompressed & compressed jQuery.

page load time and user experience (UX). Regarding JavaScript (.js) files
and Cascading Style Sheets (.css) files, they often contain many empty lines,
which increase significantly their size. Either by hand or with the use of
online tools, you can minify the files, so they are “more lightweight”. Many
times webmasters may have noticed “minimized” file types (e.g., jquery-
3.3.1.min.js), which are minified JavaScript files. Minified files are most of
the time up to 70% smaller in size than the not minified ones. An example
of a file from the jQuery library before and after minification is shown in
Figure 20.

3.7 Opengraph Protocol

Open Graph Protocol (OGP) helps each website become a rich object in a
social graph [80, 81]. More specifically, OGP consists of a set of meta tags
that allow each webmaster to give social media detailed information about
the page. In turn, social media using this information can present in a better
way a link on the page.

Open Graph (OG) are essentially meta tags, each one containing proper-
ties and contents, that are placed in the header of the page, preferably after its
title. The most well-known properties are (og: title, og: description, og: type,
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Figure 21 The Opengraph protocol example.

Figure 22 Facebook page post using OG, earn visitor to website.

og: url, og: image) [11]. OG is also considered structured data, like Micro-
data; however they can be applied either simultaneously or independently,
too. The latter is depicted in Figure 21.

As regards SEO, OG meta tags are very important. Web crawlers are
daily visiting millions of websites. In case they notice that the site frequently
generates content, they visit it more often. Social media users are often
creating new content, so web crawlers spend a lot of time looking for new
content on social media. Thus, when the content of a website is republished
in social media using OG, then it is more likely that this content will be
indexed by search engines. Also, social media generates a lot of traffic, which
results in republications gaining more clicks and websites attracting more
visitors [Figure 22].

3.8 Google My Business

Google My Business is a free tool that companies can use to manage their
online presence. By posting business information on Google My Business,
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Figure 23 Google my business using structured data.

customers can find the company location more easily, interact with the
company, and get informed about its activity [82].

When searching for services on the Google search engine, such as “create
a website”, Google will first show Google My Business accounts from
companies that create websites and are closer to the searcher. This way,
the user will quickly receive the information and will be able to either visit
the corresponding website or find the location of the company on the map
effectively.

Google My Business for a company can either be created through the
Google My Business website or by using structured data technologies within
the company website, as shown in Figure 23.

Except for the promotion of the company, Google My Business allows its
users to evaluate it as well; the more positive the ratings are, the more likely
it is for a website to gain traffic. Finally, it should be mentioned that Google
My Business is not a ranking factor; however, it directs traffic to the website.

3.9 Content Delivery Network (CDN) Links

A content delivery network (CDN) is a globally distributed network of proxy
servers, known as Points of Presence (POPs), strategically placed around the
world, so that end users can access the Internet content with low latency
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Figure 24 Partial adoption of CDN (Bootstrap, jQuery and Font Awesome libraries).

and high Quality of Experience (QoE) [39]. Their purpose is to store and
create cache copies of assets (HTML, JS, CSS, images, etc.) of websites.
When a user visits the website, the assets are served by the POP that is
closest to the user. As a result, the website is served faster to the end-user,
because of the less propagation delay, due to the shorter physical distance,
respectively. Many content providers provide CDN services, offering either
monthly payment packages or pay-as-you-go packages such as Google’s
Cloud CDN.

Many companies, although they desire to adopt technologies so as to
improve the page load speed of their website, do not have or do not spend
money to buy CDNs with enough bandwidth to cover the traffic of their
website. A solution for them is offered by Cloudflare, which provides free
CDNs with limited bandwidth [83].

On the other hand, websites can partially adopt the CDN using CDN
URLs to load libraries such as jQuery CDN and Bootstrap CDN. A website
could, for example, use the CDN provided by the “jquery.com” website to
load the jQuery library without having to waste both space and traffic on its
web server so visitors will receive the jQuery library from CDN Url, i.e., from
the closest POP Server to them. Figure 24 presents a partial adoption of the
CDN example of Bootstrap, jQuery, and Font Awesome CSS libraries.

PageSpeed is an equally important ranking factor for a website [84].
Google in its 2010 announcements informed webmasters through its Web-
master Central Blog that “Speeding up websites is of vital importance – not
just to site owners, but to all Internet users. Faster sites create happy users and
we’ve seen in our internal studies that when a site responds slowly, visitors
spend less time there” [85].

4 SEO Techniques and Technologies Evaluation

The purpose of this article is to uncover which SEO techniques are more
valuable for websites. Based on this, Webmasters will know in advance which
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specific SEO technique should be applied first and which techniques are not
commonly used among websites. The results should be considered as a SEO
map for Webmasters to survive against the competition.

A representative sample of top-listed websites by their industry was
collected from Alexa’s website (2.000 entries). The 1689 websites on the
list are online stores, and the rest are websites. The list is provided in a CSV
format [86].

The sample’s websites are top-listed in Alexa’s ranking tool based on their
daily traffic and unique visitors [87].

Research Questions

Three main questions should be answered by this research.

1. Which SEO techniques are the most important ones?
2. Which specific SEO techniques have already been applied by the most

well-known websites?
3. Which SEO technique has to be implemented as a first priority?

Research Hypotheses

Six hypotheses were created which our research takes for granted:

1. The larger the sample the more representative the results.
2. Top-listed websites have more correctly applied SEO techniques.
3. Top-listed websites have entire digital marketing team to support them

with specialized SEO experts who know exactly which SEO tech-
niques are more effective and which of the SEO techniques must be
implemented to acquire higher results in search engine results pages
(SERPs).

4. SEO techniques used by top-listed websites are also the most effective.
5. The most common-used SEO techniques on our results should be

applied first.
6. The most common-used SEO techniques on our results are most

effective.

SEOmized Tool Implementation

Inspired by the SEO techniques and technologies thoroughly analyzed in
Sections 2 and 3, the authors developed a prototype web crawler – web
scraper tool, called SEOmized (Search Engine Optimized) [88]. SEOmized is
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responsible to extract websites’ HTML source code and identify which SEO
technique(s), among the predefined set of 17 SEO techniques presented in
Table 5, are also applied to the website. The source code of SEOmized is
available in the GitHub repository [88].

Limitations and Application Programming Interface (APIs)

To capture results for website speed and mobile-friendliness two APIs have
been integrated into the SEOmized functionality.

– Mobile-Friendly Test Tool API, created by Google, scans the given
URL against responsive techniques and returns a list of mobile usability
issues [89].

– PageSpeed Insights API, created by Google, measures the performance
of a web page producing suggestions about the website’s performance,
such as page speed, accessibility, and SEO [90].

Both the API tools took as input the URLs of the dataset websites. Both
the tools managed to return results for the majority of the sample websites.
Mobile-Friendly Test Tool API, however, failed to scan 24 websites, so
the responsive design inspections of these websites were held manually. In
contrast, the PageSpeed Insights API tool did not return speed results for only
two websites, which were tested with the corresponding Pingdom tool [91].

Crawling Top-listed Websites and Detecting SEO Techniques

The SEOmized tool was powered by the list of 2,000 top-listed websites
retrieved by Alexa’s website. Through a loop, each of the given websites
crawled and applied SEO techniques detected and stored in SEOmized
database. The database is provided in SQL format [92].

Processing the Results

In SEOmized database are now stored websites and the SEO techniques each
one follows. Applied SEO techniques are defined as 1, and the techniques not
found in websites’ source code are defined as 0.

An illustration of the results is presented in Table 4.

Research Findings

A list of the most commonly used SEO techniques among top-listed websites
and their usage percentage is presented in Figure 25.
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Table 4 An illustration of the results in the SEOmized Database
seomized id 26 72
website https://case-mate.com/ https://www.batteryspace.com/
title 1 0
meta description 1 1
heading1 0 0
heading2 1 0
url 1 1
image alt 0 0
href title 0 0
rss 0 0
robots 1 1
responsive 0 1
https 1 1
structured data 1 0
amp 0 0
minify css 0 0
minify js 0 0
og tags 0 1
page load time 1 1
SUM 8 7

 30 

og_tags 0 1 

page_load_time 1 1 

SUM 8 7 

 

Research Findings 

A list of the most commonly used SEO techniques among top-listed websites and their usage 
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Results helped us to extract valuable information about the way top-listed
websites are trying to apply SEO techniques to increase their organic traffic.

In order to quantify the results of SEOmized we introduced a corre-
sponding metric, i.e., the SEOmized score, which is equal to the ratio of the
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Table 5 Website Achievements against 17 SEO techniques
SEO Techniques Ebay.com Amazon.com Walmart.com Bookhampton.com

Title Tag 3� 3� 3� 7�

Heading 1 3� 3� 7� 3�

Headings 2 3� 3� 3� 3�

SEO Friendly URL 3� 3� 3� 3�

Meta Description Tag 3� 3� 3� 3�

Images Alt Tag 7� 7� 7� 3�

Hrefs Title Tag 7� 7� 7� 3�

RSS File 7� 7� 7� 3�

Robots.txt File 3� 3� 3� 3�

Responsive Design 3� 3� 3� 3�

Serving Data over HTTPS 3� 3� 3� 3�

Structured Data 3� 7� 7� 3�

Accelerated Mobile Pages 3� 7� 7� 3�

Load Time – Website Speed 1.3 seconds 2.1 seconds 1.2 seconds 3.9 seconds

Minify CSS 7� 7� 7� 3�

Minify JS 7� 7� 7� 3�

Opengraph Protocol 3� 3� 3� 3�

SEOmized Score 70,59% 58,82% 52,94% 94,12%

implemented SEO techniques and technologies detected in each website by
SEOmized against the total ones supported by the tool, respectively.

Table 5 presents as a sample the results of three well-known e-commerce
marketplace platforms (Ebay.com, Amazon.com, Walmart.com), as opposed
to one less-known book store e-commerce (Bookhampton.com). At the end of
the figure, the SEOmized score (percentage of total applied SEO techniques
against the total ones supported by the tool) is calculated for each website.

Following the hypotheses made in the Research Hypotheses section, this
research concludes as follows:

– 94.25% of websites have adopted technologies like apache deflate and
gzip [section 3.4] to reduce their load time to under 5 seconds. More
specifically, the overall average load time among top-listed websites is
1.88 seconds.

– As presented in section 3.1 the Chrome browser highlights as not secure
all the websites that are not using SSL certificates. The response was
immediate as 86.50% of websites have installed SSL certificates until
today.



An Effective SEO Techniques and Technologies Guide-map 1639

– Additionally, although search engines are evaluating positively websites
that are using structured data, we noticed that 70.60% of the websites
have not applied structured data in their code.

– In addition, although more and more visitors are using mobile devices
to browse websites, only 63.85% of them have passed the responsive-
design test.

– Table 4 shows the online store of a bookstore among the results
(Bookhampton.com). This online store uses 94.12% of the SEO tech-
niques that the SEOmized tool supports, unlike large online stores that
have applied fewer SEO techniques. That is a significant example of
smaller websites, following each and every SEO rule to climb to the
search results.

All the above results is a first attempt that reveals the SEO techniques
behind well-known websites. Having Figure 25 as a guide map, Webmasters
can start applying to their websites these SEO techniques that have a higher
adoption rate. SEO techniques like Accelerated Mobile Pages and HREFs
title tags seem not preferred by top-listed websites thus they may need to be
implemented in a later SEO stage.

Surely these numbers become outdated on a daily basis, but the overall
trend points to a tendency for faster and safer WEB.

Discussion and Future Work

The data collected from this research contributes to a clearer understanding
of how well-known websites construct their SEO strategy. Although the
majority of the websites have applied SEO techniques for security and speed,
they have failed to use certain techniques that the search engines consider
important like the AMP, RSS, Minified files, and Structured data. An assump-
tion could be that these techniques are difficult to apply to overcrowded
websites. For instance, to create an AMP alternative page website owner has
to create and maintain two versions of his/her website. So, it’s convenient
for top-listed websites not to use those SEO techniques that demand a lot
of effort to maintain. Instead, they sacrifice on purpose the extra traffic that
these techniques could possibly deliver to, and they are trying to gain it by
using different methods, such as adding resources for customer support and
satisfaction.

More and more techniques and technologies that promote SEO are cre-
ated daily. SEO is now an infinite marketing industry that brings income to
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developers and results to website owners. The SEOmized tool created for the
needs of this paper can be extended with additional SEO techniques in the
future, bringing more alternatives to web masters, which will lead to even
greater results.

5 Conclusion

Webmasters have realized the importance of having their websites high in
search results since the mid 1990s [12]. Thereafter they tried to optimize
their websites for search engines with existing technologies or even develop
new ones. SEO techniques through observation and experience have as a
consequence evolved year after year. SEO has been and still is at the center of
website promotion. This paper presents as a review many SEO techniques and
technologies that have been invented by SEO professionals to date. The main
focus of this article is to generate a guide-map for Webmasters regarding
the SEO techniques that should be applied to their websites. Three main
questions were answered throughout this research. Which SEO techniques
are the most important ones? Which specific SEO techniques have already
been applied by the most well-known websites? Which SEO technique has to
be implemented as a first priority? To answer the above questions, we created
a SEO tool which crawls a website and returns which specific SEO techniques
it has applied. This tool was given as input a list of 2,000 top-listed websites
and undertook to scan these websites and reveal which SEO techniques each
one follows. Having the results stored in tool’s database, we have created
a figure which describes the SEO techniques usage score among top-listed
websites [Figure 25]. That figure can be used as a guide-map by Webmasters
since it responds all the questions examined by this article. Following the
SEO plan implemented by the most well-known websites, every Webmaster
without special SEO background will be able to apply the appropriate SEO
techniques that will result in higher positions in SERPs and more traffic to
their website.

List of Notations and Abbreviations

• Alt tags: alternative tags
• AMP: Accelerated Mobile Pages Project
• CDN: content delivery network
• CMS: Content Management Systems
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• Css: Cascading Style Sheets
• DA: domain authority
• Gzip: Gzip is a file format and a software application used for file

compression and decompression.
• H1: header 1
• H6: header 6
• Htaccess: files (or “distributed configuration files”) provide a way to

make configuration changes on a per-directory basis.
• HTML: HyperText Markup Language
• HTTP: HyperText Transfer Protocol
• HTTPS: Hypertext Transfer Protocol Secure
• Iframe: The <iframe> tag specifies an inline frame. An inline frame is

used to embed another document within the current HTML document.
• Js: JavaScript
• JSON-LD: JavaScript Object Notation for Linked Data
• JSON: JavaScript Object Notation
• Kb: kilobytes
• Meta: The <meta> tag defines metadata about an HTML document.

Metadata is data (information) about data.
• OGP: Open Graph Protocol
• POPs: Points of Presence
• PPC: paying per click
• PSM: paid search marketing
• Q & A: question-and-answer
• RDFa: Resource Description Framework
• RESTful: Representational state transfer
• RSS: Rich Site Summary
• SEO: Search engine optimization
• SERPs: search engine results pages
• SSL: Secure Sockets Layer
• UGC: User-generated content
• URL: Uniform Resource Locator – web address
• UX: user experience
• W3C: World Wide Web Consortium
• WHATWG: Web Hypertext Application Technology Working Group
• XHTML: EXtensible HyperText Markup Language
• XML: eXtensible Markup Language



1642 K. I. Roumeliotis and N. D. Tselikas

References

[1] Fabien Gandon, Wendy Hall, 2022. A Never-Ending Project for Human-
ity Called “the Web”. WWW ’22: Proceedings of the ACM Web
Conference (pp. 3480–3487).

[2] Heuer, Jorg; Hund, Johannes; Pfaff, Oliver (2015). Toward the Web of
Things: Applying Web Technologies to the Physical World. Computer,
(v.48(5), pp.34–42).

[3] Total number of Websites, https://www.internetlivestats.com/total-nu
mber-of-websites/ (Last accessed: May 20th, 2022).

[4] Vishwas Raval, Padam Kumar, 2012. SEReleC (Search Engine Result
Refinement and Classification) – a Meta search engine based on combi-
natorial search and search keyword based link classification. In IEEE-
International Conference On Advances In Engineering, Science And
Management (ICAESM -2012), (pp. 627–631), Nagapattinam, Tamil
Nadu, India

[5] Zhou Hui, Qin Shigang, Liu Jinhua, Chen Jianli, 2012. Study on Web-
site Search Engine Optimization. In 2012 International Conference on
Computer Science and Service System, (pp. 930–933), Nanjing, China.

[6] Venkat N. Gudivada, Dhana Rao, Jordan Paris, 2015. Understanding
Search-Engine Optimization. Computing, (pp. 43–52, vol. 48).

[7] Mo Yunfeng, 2010. A Study on Tactics for Corporate Website Devel-
opment Aiming at Search Engine Optimization. In Second International
Workshop on Education Technology and Computer Science, (pp. 673–
675), Wuhan, China.

[8] Kai Li, Mei Lin, Zhangxi Lin, Bo Xing, 2014. Running and Chasing –
The Competition between Paid Search Marketing and Search Engine
Optimization. In 47th Hawaii International Conference on System
Sciences, (pp. 3110–3119), Waikoloa, HI, USA.

[9] Joyce Yoseph Lemos, Abhijit R. Joshi, 2017. Search engine optimization
to enhance user interaction. In International Conference on I-SMAC
(IoT in Social, Mobile, Analytics and Cloud) (I-SMAC), (pp. 398–402),
Palladam, India.
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