HOW TO IMPROVE SITE SPEED
WHAT MAY BE SLOWING YOU DOWN AND HOW TO FIX IT
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INTRODUCTION

Speed has been an increasingly important ranking signal over the last few years - from the specific
Speed update announced by Google at the turn of 2018 to the incorporation of speed in to the ‘core
web vitals” that they announced in May would be part of their ranking calculations. Google was able
to report in April 2019 that, among slower sites, there had been a 15-20% improvement in speed,
but there’s a long way to go.

With consumer expectation for rapidly loading, quickly accessible content growing and tolerance
for lagging sites diminishing, it'’s not only likely that their expectations will continue in the same
direction, but also that Google will increase their ‘nudge theory’ speed weighting to gently guide
webmasters where they want them to go.

This eBook will take a trip through a Lighthouse Report, and break down the meaning behind the
various instances of jargon and technical language and offer some advice on how a website can
improve its speed in accordance with the factors that Google deems important.
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https://webmasters.googleblog.com/2020/05/evaluating-page-experience.html
https://en.wikipedia.org/wiki/Nudge_theory

LIGHTHOUSE REPORT
WHAT IS THE ‘LIGHTHOUSE REPORT'?

The tool we’re going to be using to dissect a site is a free, Google tool called ‘Lighthouse’ - an open
source platform to help analyse the quality of websites. It operates on a traffic light system and
measures a host of different aspects of a site from performance through to SEO and accessibility (it
can also test your PWA if you're so inclined).

How to access ‘Lighthouse Report’

You can find the tool by clicking on the hamburger menu in chrome, then ‘More tools’ and then
‘Developer tools.

IERL R

You'll then see a representation of the site you’re looking at and it will either load the Lighthouse
tab, or you’ll need to select it so you see something like this:
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RUNNING THE REPORT

For the purposes of this, were going to un-tick anything other than the performance option, but
running the tool is as simple as clicking ‘Generate report’ once you’ve selected the options you want
the report to include.
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One thing to remember is that to get a true reflection of the performance, you’ll need to run itin an
incognito window as the various plugins you’re using will impact the performance of the review and
you’ll see a message like this:
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Performance

Once you've run it in an incognito window, your next scroll down will show you a set of ranked
metrics (green to red), which look something like this:

Metrics = =
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First Contentful Paint (FCP)

The FCP score is based on the amount of time, immediately after navigation to the site, when the
browser renders the first bit of content from the DOM (Document Object Model - the tree structure
that represents the HTML of the website). This is an important milestone for users as it provides
feedback that the page is loading.

Speed Index

Speed Index is a page load performance metric which shows you how quickly the content of a page
is visibly populated.

Largest Contentful Paint (LCP)

LCP measures how long it takes for the largest content element in the viewport to fully become
visible and serves as a proxy for the time it takes for the page to have properly loaded.

Time to Interactive (TTI)

A page’s loading is not a moment but an experience that no single metric can fully capture. There
are multiple single points during the load that can affect whether a user perceives it as “fast” or
“slow”. The TTI metric measures how long it takes a page to become interactive. “Interactive” is
defined as the point where:

«  The page has displayed useful content, which is measured with First Contentful Paint.

«  Eventhandlers (the program or part of the program which will deal with interactions) are
registered for most visible page elements.

«  The page responds to user interactions within 50 milliseconds.
Some sites optimise content visibility at the expense of interactivity. While this can seem a good
idea - as the consumer is only ever interacting with the page at its best aesthetically, this can create

a frustrating user experience as the site appears to be ready, but, when the user tries to interact with
it, nothing happens.

Total Blocking Time (TBT)
TBT tracks the amount of time a site blocks interaction — mouse clicks, screen taps etc. and is (as

an approximate - the actual calculation is more complicated) the time between your FCP and TTI.
There’s a more in-depth description here.
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https://web.dev/lighthouse-total-blocking-time/

Cumulative Layout Shift (CLS)

CLS is a measure of the total time a site experiences unexpected shifts between one rendered frame
(snapshot) and another. This is things like text suddenly shifting to make way for an asynchronously
loaded element.

Issues and solutions

What follows is a run through the issues log for The Guardian - including passed tests - so while
the order may vary, the same tests are run for any site which runs the performance element of the
report.

Third party code

First up in The Guardian report is third party code - as you'll see in the following image, this
is external code you’ve placed somewhere on your site, such as Google Analytics or various
advertising, shopping and tracking tools which require a third party call to enable them.
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The incredible measurability of digital marketing is, in this instance a bit of a rod we built for our
own backs, as the expectations for thorough reporting often necessitates such code snippets which,
if placed inexpertly, will slow down the load times of your site.

How to resolve the issue
For any external call that is not integral to the proper function of your site (those in the <head> of
the page, at least), you can use asynchronous loading — which essentially tells the parser that these

code snippets can wait a while - so your script calls will look like the following:

<script async src="script.js’></script>
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DOM size

Your site’s Document Object Model (DOM) is the branching tree diagram that represents your
website, showing the hierarchical structure of the site from your home page to the deepest page

(the page that would require the most clicks to reach).
According to Google, Lighthouse will fail pages with DOM trees that:

«  Have more than 1,500 nodes total.
«  Have adepth greater than 32 nodes.

«  Have a parent node with more than 60 child nodes.
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How to resolve the issue

This is naturally going to be difficult for a news site, but is easily achievable for most SMEs. Simply
put, your site’s hierarchy determines how easy it is for a consumer to get from one end of your site
to the other and you want to ensure that it’s as easy for them as possible. You can read a little more

aboutinternal linking and site structure here.

WWW.CLICK.CO.UK
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Efficient cache policy

When requesting a resource from a server, the browser will receive not only the resource, but also
instructions as to how long to store that resource locally. An ‘efficient’ cache policy is one that takes
in to account how regularly certain resources change and assigns a cache term accordingly.
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How to resolve the issue

Simply put, there needs to be lengthy cache limits for things like logos, CSS and JS files as well as
downloadable assets (unless they’re regularly updated). There’s a really in-depth look at caching
here.

Critical Request Chains

Critical request chains - as you might expect — are requests which are critical to the page load but
which are forced to happen in a chain mixed in with non-critical requests, and which slow down the
page load time as a result.
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This can be things like loading multiple font types in the middle of two critical requests, or - as
mentioned earlier - loading a number of external tool scripts before being able to load the page
elements.

How to resolve the issue

As with the third party code problem, the answer here is to reduce the number of external calls
you’re making and to load anything you can asynchronously.
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Reduce JavaScript Execution Time

This dovetails with both the Critical Request Chains and Third Party Code issues in that sites -
especially legacy sites — will carry a lot of JavaScript, much of which will be carried by the <head>
and will need to load fully before the site is useful for the user.

As a result, sites can end up with a long and growing time required to load the JS on the page.
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How to resolve the issue
The answer here is, again, to audit the JS on the site, remove anything which is not integral to it and
to asynchronously load anything you can.

Counts and transfer sizes

This is an interesting one — not for the issue itself exactly, but for one of the tools for tackling it.
Essentially this issue arises if the page is calling a lot of resources (images, video, widgets etc.) and
the size of the resources is over large.

This touches on most of the other issues - if you fail against one or two of the other metrics, you'll
likely not pass this test.
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How to resolve the issue

The recommendations stated elsewhere will aid with this one, too - but there’s additional advice
offered in the ‘Learn more’ link - to create a budget. By installing LightWallet and creating a simple
JSON file (java script object notation) with a budget of load times, you can have Lighthouse report
deliver feedback on specific resource performance issues. The advice in the previous link is nice and
easy to follow and should offer a nice additional report for webmasters.
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Largest Contentful Paint element

The LCP element is, simply, the automatically detected resource which, once it has finished loading,
can be said to indicate the completion of the page load. Therefore, regardless of performance
elsewhere, if you have a particularly massive resource as one of the main features of your page, you
may fail against this metric regardless.
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How to resolve the issue

Obviously, this will depend on what the resource is that is taking the most time, but the general
advice for load times will be to compress where possible, delete where necessary and to always
ensure that file sizes and dimensions are tailored to their place on a page. Resizing takes time,
buffering takes time, so attempt to reduce the need for extraneous work on behalf of the browser.

Large layout shifts

As you may guess from the heading and description in the image, this is one of the main
measurements that feed into your score for the CLS metric.

This, too, is a measure that fits nicely with its predecessor here — we discussed the CLS and what it
means, and the reason for it is often loading the secondary characteristics of a resource - resizing
etc. as mentioned previously.
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How to resolve the issue

The answer is, again, to ensure that you’re correctly using the right sizes and positions for resources.
Not only is a layout shift a negative as far as UX is concerned, but it also impacts a growing ranking
signal. So make the effort to properly size your divs and tables, your images and videos and make
sure that your pages reach their final layout as quickly as possible.

WWW.CLICK.CO.UK 11



Eliminate render-blocking resources

This is one that brands can fall foul of for no other reason than CSS and JS files are just easier to
maintain than inline styling. If you’re using multiple fonts and styles to present your page, then you
may find yourself impacting your score for this measure.

Again, you want your page to achieve its final form as fast as possible, and if you’re making multiple
external calls for fonts and style sheets, then you’ll hurt rather than help your page performance.
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How to resolve the issue
Advice previously to cache CSS and JS files will help with this enormously - while it may not go as
far as complete inline styling, the reduction in time will almost always be enough.

Properly size images

The cause of and solution to this one (and many of the later tests in this sequence) are fairly self
evident, so we’re going to break from the format for these. The cause of a fail in this is generally
when sites use over large images to prevent blurring or pixilation. While providing high quality
images should be the target, correct sizing (using 600 x 300 for a gap that size rather than 1200 x 600
to improve quality) should always be followed.
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Defer offscreen images

Another problem with the solution in the B s i peguardan o
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In addition to this, the latest version of WordPress — which powers a large proportion of all websites
—includes this as a default setting, so if you haven’t upgraded to at least version 5.5, then do so now
to solve this issue.

Minify CSS

Minification is simply the process of removing line breaks and additional spacing from your CSS
files - parsers will treat each character as worthy of inspection, even if that is simply a blank space.
While for most sites this won’t make a tremendous difference to the size of a CSS file (especially if
we keep on top of the next point), it makes sure that we are only using as much space as we really
need which is a net positive (even if it makes it harder for us to peek at your styling when we see
something nice).
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There are ways to check this using the coverage report in Chrome Dev tools, which will trigger each
section of code necessary for the page and report any unused elements. Removing it is slightly
trickier — but there are tools available that can automate the process.
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Efficiently encode images and serve in next-gen formats

Encoding here is shorthand here for reducing load times - this can mean using CDNs for images,
or using compression as well as using videos in place of gifs, lazy loading, responsive images and
more. The threshold set by Lighthouse is level 85 compression which, if it delivers a saving of 4KiB
will cause the tool to flag the image.
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Similarly, serving next-gen formats feeds in to this, with the JPEG2000, JPEG XR and WebP file types
capable of greater compression without quality loss and are, therefore, far faster than standard PNG
and JPEG files.

Using video for animated content is also one of the measures which fits with the encoding and files
message.

Server response time

More of a procurement issue than a web development or SEQ issue, but having a potentially large
impact regardless, your server needs to be able to rapidly process the requests made of it. There
is enormous competition in this space, however, so brands really need to be ensuring that they’re
getting the service they’re paying for or move on to another provider.
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Avoid multiple page redirects

Another issue that compounds over time, redirect chains also add time to a load by forcing the
browser to go the long way around to your page. For that reason, it’s important to make sure that
if your site moves or site structure changes, you can end up redirecting page that had already
been redirected. You need to ensure that you’re updating your URLs on third party sites and your
directory entries. You can also use tools such as Screaming Frog to detect redirect chains and look
to cut out the chain by redirecting each link in it to the right page.
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Use HTTP/2

Requiring HTTPS to qualify, HTTP/2 delivers content far faster than its predecessor. By now this
shouldn’t be an issue for most brands, but if you are coming up against a red flag here, then this
should be a real priority.
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Learn more.

Use passive listeners

Listeners to various user events will sometimes prevent scrolling on a page — which will wait to
complete loading until the listener has loaded. Using passive listeners communicates to the page
that the listener will never stop scrolling - allowing the page to continue loading without having to
pause.
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CONCLUSION

Speed may not currently be the most important ranking signal, but itis growing in importance - but
more importantly than ranking (if we’re allowed to speak the unspeakable) is the fact that many of
the improvements we can make to a site’s speed have the dual benefit of being beneficial to the
user. For that reason, not only does the performance report we've just walked through impact site
speed, it can serve as a conversion rate optimisation task - improving the user experience of a site
in order to improve outcomes.

One thing is for sure, there are few confirmed ranking signals which are better correlated to
improving conversions on a website and, in an industry with very few definitive statements it is
well worth ensuring that we make the most of the areas in which we can act with a high level of
confidence.

There are much more in-depth articles on each individual issue on Google’s Web.Dev site if you
want to deep dive on any particular issue.
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