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Abstract

Website speed optimization is no longer just a technical benefit; it is a crucial performance-
based SEO requirement that directly influences Google's ranking algorithms. As mobile traffic
continues to grow, website speed plays a vital role in user experience (UX), visitor retention,
and conversion rates, with a one-second delay leading to approximately a 7% drop in
conversions. Website speed has become a key factor in search engine optimization (SEO),
user experience, and digital performance. The introduction of Core Web Vitals by Google has
made performance metrics such as loading speed, interactivity, and visual stability central to
search ranking algorithms. This study explores the relationship between website speed and
SEO through performance metrics, industry data, and empirical research. The results show
that faster websites lead to improved user engagement, lower bounce rates, and higher search
visibility. This research presents a performance-focused analysis of the relationship between
website speed and SEO outcomes by examining key technical aspects such as page load time,
server response time, and resource optimization. Using data from industry tools and empirical
studies, the analysis underscores how improvements in frontend, backend, and network
performance enhance search visibility and user engagement. The study highlights that faster
websites not only achieve better rankings but also reduce bounce rates and increase session
duration and conversions. However, the research also outlines challenges such as handling
third-party scripts, managing design complexity, and overcoming infrastructure limitations.
The conclusion is that a holistic optimization strategy, combining technical performance
enhancements with user-focused design, is crucial for long-term SEO success.

Keywords:- Website Speed Optimization ,Search Engine Optimization (SEO) ,Core Web
Vitals ,Page Load Time ,User Experience (UX) ,Performance Metrics

1
www.njesr.com



Introduction

In today's fast-changing digital world, how well a website performs is very important for
online success. As more people use the internet, they expect websites to load quickly, work
smoothly, and be easy to use. Even small delays in loading a page can make users leave the
site, which can lower engagement and lead to fewer visitors. Because of this, making a
website faster has become a key part of web development and digital marketing efforts. In
today's business environment, companies use branding in their advertising campaigns to boost
sales, customer interest, and brand recognition!). Whether in any industry, businesses can
expand their reach and increase profits by using marketing. According to Papagiannis (2020),
growing businesses can benefit from marketing, but to stay competitive and get the best return
on investment (ROI), they must see marketing as an ongoing process and use all its
advantages. Today, most businesses rely on their online presence to connect with audiences
and achieve their marketing goals. To boost a website's traffic and visibility on search
engines, search engine optimization (SEO) is essential. It helps improve user experience by
making websites load faster, which in turn increases visibility on search engine result pages
(SERPs) . The main goal of SEO is to bring more visitors, leads, and sales to a website.
SEO also aims to improve user satisfaction by offering a smooth browsing experience with
fast load times, easy navigation, and good mobile support. At its core, SEO is a set of
techniques and strategies meant to enhance a website’s structure, content, and visibility so that
it appears more relevant and prominent in search engine results. These strategies include
technological improvements like clean code and secure hosting, as well as off-site promotion
methods such as influencer collaborations, guest writing, and link building. SEO goals should
be clear and measurable, and they should match the company's overall business goals'”.
Typical SEO goals include getting more organic traffic, improving backlinks, increasing
engagement, improving user experience, and boosting search engine rankings. To reach these
goals, various SEO strategies such as building authority, creating high-quality content, and
optimizing internal links can be used. Search engines like Google have become more focused
on user experience when deciding how to rank web pages. Over time, the ranking algorithms
have moved from just looking at keyword relevance and backlinks to incorporating technical
performance factors. The introduction of Core Web Vitals measuring Largest Contentful Paint
(LCP), Interaction to Next Paint (INP), and Cumulative Layout Shift (CLS) marks a big
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change in how user experience is evaluated. These metrics help measure how fast a page
loads, how responsive it is to user actions, and how stable it looks while loading. Website
speed optimization includes making improvements to the front end, back end, and network
level to reduce load times and improve overall performancel®.

Front-end optimization involves things like compressing images, delivering CSS and
JavaScript efficiently, and reducing resources that delay page rendering. Back-end
optimization includes improving server response times, optimizing databases, and using
caching. Network-related improvements like Content Delivery Networks (CDNs) and modern
protocols such as HTTP/2 and HTTP/3 help deliver content faster across different
locations.This research paper aims to provide a complete analysis of website speed
optimization and its effect on SEO.It looks at important performance metrics, identifies
factors that influence website speed, and evaluates optimization techniques that lead to better
search rankings and user experience. By connecting technical performance to SEO results, this
study shows the importance of using a thorough approach to website optimization to achieve
long-term digital success"".

The Importance of Website Speed

People's attention spans are shrinking, and their patience is diminishing in today's fast-paced
digital world. This is especially relevant for internet users, who anticipate instant access to
information and smooth browsing experiences. In this context, website performance
commonly known as speed has become a vital factor. It is no longer just a technical concern;
instead, it is a key element that directly impacts search engine rankings, user experience, and
overall business success. A slow or laggy website creates a negative first impression. When
users face delays, they are more likely to leave the site before engaging with its content.
Conversion rates can drop by approximately 7% for every extra second of page loading time.
This highlights the strong link between performance and revenue generation!'!. Users often
view slow websites as unreliable, unprofessional, or even insecure. As a result, the bounce
rate the percentage of visitors who exit a website without taking any action—significantly
increases. High bounce rates not only affect user engagement but also send negative signals to
search engines, potentially lowering the website's ranking in search results. Moreover, the
importance of website speed has grown with the widespread use of mobile devices!,

According to App Annie’s State of Mobile Report (2023), mobile internet usage exceeds 50%
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of global web traffic. Mobile users often face limitations such as restricted bandwidth, smaller
screens, and shorter attention spans. Thus, even minor loading delays can lead to
dissatisfaction, lost opportunities, and reduced conversions. In addition to user experience,
website speed plays a crucial role in search engine optimization (SEO). Faster websites are
more likely to be indexed effectively and ranked higher, as search engines favor delivering
high-quality and responsive results to users. Therefore, optimizing website speed is essential
not only for retaining users but also for enhancing online visibility!”. Website performance
has a significant impact on search engine ranking algorithms. Search engines like Google
prioritize user experience as a major ranking factor. Slow-loading websites negatively affect
rankings, making it harder for users to find them. This becomes especially important in a
digital landscape where businesses depend heavily on their online presence for visibility and
growth. Additionally, mobile-first indexing further emphasizes the importance of speed
optimization. Since search engines primarily assess the mobile version of websites,
performance issues such as slow load times can directly harm both rankings and usability. By
optimizing website speed, organizations can improve user experience while simultaneously
enhancing their position in search engine results”.

Technical SEO for Speed Optimization

Technical SEO is very important for making a website load quickly and give users a good
experience. It includes different methods that help improve how fast a website works and
make it easier for search engines like Google to find and show web pages. By using proven
technical SEO methods, websites can run better and be more user-friendly.

This section covers five important technical SEO techniques that are backed by current
research and can greatly improve how well a website performs!'’.

1. Optimizing Server Response Time

The time it takes for a server to respond to a user's request and start sending data is key to
making a website fast. If the server is slow, pages take longer to load, which makes users
leave the site and feel frustrated. it's important to choose a hosting provider that is both
reliable and fast. Hosting services with strong, scalable infrastructure can handle changes in

traffic better. Using advanced technology like Solid-State Drives (SSDs) can also speed up

how quickly data is retrieved.Looking at server logs regularly helps find performance issues
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and allows for quick fixes. Using better database management, more efficient code, and
server-side caching are all ways to improve server performance and user experience!'’.

2. Optimizing Images

Images are often the main reason web pages take long to load. But with the right techniques,
you can make them smaller without losing too much quality.Tools like TinyPNG and Squoosh
can help you compress images, either keeping the quality or reducing the file size a bit. It's
also important to resize images to match how big they look on the page, so they don't take
extra time to load.Choosing the right image format is also important. For instance, PNG
works well for images with transparent backgrounds or sharp lines, while JPEG is better for
photos with many colors. Gomez et al. (2017) show that properly compressing and resizing
images can make a big difference in how fast a page loads!®.

3. Minifying and Optimizing Code

Minifying code means removing extra characters like spaces, comments, and unnecessary
formatting from HTML, CSS, and JavaScript files. This helps the files load faster and
improves performance.There are tools and plugins that can automatically minify code, making
it easier to apply across large websites. Also, combining multiple files and reducing the
number of HTTP requests can make the website load more quickly. Minifying code is key to
improving website speed because smaller file sizes help pages load faster!”.

4. Using Browser Caching

Browser caching is a way to store website resources like images, stylesheets, and scripts on a
user's device. When a user visits the site again, the browser loads these resources from the
local device instead of downloading them again from the server, which speeds up the process.
To use browser caching well, the server needs to set proper HTTP headers like Cache-Control
and Expires, which tell the browser how long to keep the resources. This helps keep the site
fast while still making sure content is up to date. Browser caching improves user experience,
reduces server load, and helps with SEO by cutting down on repeated data transfers'®),

5. Using Content Delivery Networks (CDN5)

Content Delivery Networks (CDNs) are networks of servers that help deliver content more
quickly by placing it closer to users. Services like Cloudflare store copies of static content
like images, videos, and scripts on servers in different locations.When a user requests content,

the CDN serves it from the nearest server, which reduces the time it takes for the content to
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reach the user and makes the website load faster. Vaghasia et al. (2017) explain that this
closeness helps make the user experience better. Zolfaghari et al. (2020) also mention that
CDNs improve reliability by spreading traffic across multiple servers, which helps during
outages or attacks like DDoS. They also help cut down on bandwidth costs and add security
features like firewalls and protection against malware!®).

Mobile Optimization and Responsive Design

In today's digital era, mobile optimization and responsive design have become essential for
achieving high website performance and effective search engine optimization (SEO). With the
rapid increase in smartphone usage, a large portion of internet traffic now comes from mobile
devices, making it crucial for websites to offer fast, user-friendly experiences on smaller
screens''!. Search engines, especially Google, have embraced a mobile-first indexing
approach, meaning the mobile version of a website is primarily used for crawling, indexing,
and ranking. Websites that do not optimize for mobile risk frustrating users and losing
visibility in search results, which can negatively impact overall digital performance and

engagement metrics.

TECHNICAL SEO GOES FULL CIRCLE

Early 2000's

Fig 1: Image showing the evolution of Technical SEO
Mobile optimization includes techniques aimed at enhancing website speed, usability, and
accessibility on smartphones and tablets. Users on mobile networks often face limitations such
as limited bandwidth, smaller screens, and touch-based navigation, which can lead to higher
bounce rates if websites are slow or difficult to use. Practices like compressing images,
minimizing JavaScript and CSS, and enabling lazy loading help reduce page size and improve
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load times, thus enhancing Core Web Vitals scores and delivering a smoother browsing
experience!™. Responsive web design (RWD) supports mobile optimization by ensuring a
website's layout and content adapt dynamically to various screen sizes and device types.
Instead of maintaining separate desktop and mobile versions, responsive design allows a
single website to adjust seamlessly, offering a consistent user experience across all devices.
Key components of responsive design include fluid grids that scale proportionally, flexible
images that adjust to device dimensions, and media queries in CSS that apply specific styling
rules based on screen characteristics. Responsive design not only improves usability but also
aligns with search engine best practices, allowing websites to maintain their rankings while
delivering optimized experiences to mobile users. The combination of mobile optimization
and responsive design greatly influences both user experience and SEO performance. Faster
loading times reduce bounce rates, increase session duration, and promote higher engagement,
all of which contribute to improved search engine rankings. Mobile-friendly websites that
emphasize simplicity, easy navigation, readable fonts, and accessible content enhance brand
perception, increasing the chances of repeat visits and conversions®.

User Experience (UX) and SEO

User experience, or UX, has become a key part of how businesses build successful online
strategies. It affects not just how people use a website, but also how search engines like
Google decide to show it in results. These search engines now pay more attention to how
users feel when they visit a site. Things like how fast a page loads, how easy it is to navigate,
how clear the text is, and how long people stay on the page all play a role in determining
how well a website is ranked'). When a website doesn’t offer a good experience, people tend
to leave quickly, which lowers how well it shows up in search results. This shows how
important UX is for SEO.One important part of UX that affects SEO is how fast a page loads.
If a page takes too long to load, users get frustrated and leave, which can make search
engines think the site isn’t useful. Tools like Google PageSpeed Insights and Lighthouse
check how well a website performs. They look at things like how quickly the first bit of
content shows up (First Contentful Paint), how quickly the main content loads (Largest
Contentful Paint), and how much the page shifts around (Cumulative Layout Shift). These are

called Core Web Vitals, and improving them through methods like compressing images,
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reducing code size, improving server speed, and using Content Delivery Networks (CDNs)
helps both user experience and SEOQ.Mobile-friendly design is another big part of UX!".

Since more than half of all web traffic comes from mobile devices, websites that don’t adjust
well for smaller screens can cause problems. Users might struggle to see content clearly, or
find it hard to use the site. Making a website responsive and optimized for mobile improves
the user experience, which also helps with search rankings under Google’s mobile-first
indexing.Beyond design and speed, UX also involves making sure content is useful and
relevant.

Search engines favor websites that provide helpful, high-quality information that matches
what users are looking for. Signs that content is good include people spending more time on
the page, returning often, and not leaving quickly. Making content easy to read with clear
headings, bullet points, images, and personalized suggestions can make it more engaging,
which also helps SEO!".

In summary, UX and SEO are closely connected. A website that loads quickly, is easy to use,
works well on mobile, and offers valuable content creates a better experience for users. This
not only makes users happier and more likely to take action, but it also signals to search
engines that the site is high-quality, helping it rank better. As competition online grows,
businesses that focus on user experience in their SEO efforts gain a lasting advantage, making

their websites both easier to use and more likely to be found™.

* Optimised page
X tite SEO

e Clear information e Use of appropriate headings
structure ppros } € e Optimizing
« Well-designed navigation the code and content
e CTA buttons for search ¢ es
for easy contact with * Mobile-friendly interface
the company ® Link building
* Website loading
speed

Fig 2: Image Showing the connectedness of UX and SEO in improving user’s Engagement
SEO Strategies for Enhanced User Engagement
Search Engine Optimization (SEO) has moved past the use of simple keyword stuffing.
Modern algorithms place significant importance on user experience as indicators of a
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website's authority and relevance. To achieve long-term success in search engines, businesses
must implement SEO strategies that not only attract traffic but also foster meaningful
engagement. High-quality, relevant content remains the foundation of a successful SEO
campaign[l]. Identifying the search terms that potential customers use to find information
about a business's products or services requires comprehensive keyword research. However,
overemphasizing keyword density can lead to unnatural, awkward writing. Instead, focus on
creating detailed and informative content that addresses the underlying needs of users behind
those keywords. Incorporating semantic variations and long-tail keywords promotes a more
natural writing style and aligns with how consumers actually frame their searches. A well-
organized internal linking structure offers multiple advantages for user engagement. Firstly, it
guides users to related content, encouraging further exploration and increasing the duration of

o}

their wvisits Secondly, it assists search engines in understanding the structure and

relationships between pages on a website. Use descriptive anchor text that clearly reflects the
content of the linked page!'”.

Conclusion

The success of search engine optimization (SEO) now depends more on how fast a website
loads, because this directly affects how users feel about the site. A quick and smooth
experience makes visitors stay longer and engage more with the content. It also helps search
engines rank the site higher and make it more visible. Technical SEO includes several
important steps like making images smaller to load faster, cleaning up code so pages load
quicker, and using caching and Content Delivery Networks (CDNs) to send website files
quickly. Google also gives clear measures through something called Core Web Vitals, which
show how well a site works in areas like speed, how stable the screen is, and how responsive
it is. Using these measures helps website owners fix problems like sudden changes in layout
or long waits, making sure users can get to useful content quickly and without getting
frustrated. In the future, combining good user experience with technical SEO will become
even more important. SEO experts will need to become more skilled at making websites work
the way users naturally want them to, creating a simple and pleasant online experience.
Artificial intelligence (Al) is expected to become more important, offering smart suggestions
and helping with complex optimization work. In the end, businesses that want to do well in

SEO must take a complete approach. They need to make sure their sites work perfectly from
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a technical side, have good content that people enjoy, and are designed with the user in mind.
By bringing these parts together, websites can give great experiences to users while still doing
well in search engine results.
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