
Core Web Vitals explained for developers

Core Web Vitals explained for developers is not another marketing lecture about user experience. It is a direct

specification of three browser-level performance metrics: Largest Contentful Paint (LCP), First Input Delay (FID), and

Cumulative Layout Shift (CLS). Google uses these as ranking signals, but more importantly, they expose real

bottlenecks in rendering, interactivity, and visual stability. If you write front-end code, these numbers tell you exactly

where your application is wasting milliseconds and frustrating users.

LCP is not about the hero image

Most articles tell you to optimize your hero image. That is often wrong. LCP measures when the largest visible content

element in the viewport finishes rendering. That element could be a heading, a large block of text, a video poster, or an

SVG. The browser waits until that element is fully painted. If your LCP is slow, the bottleneck is almost always the

server response time (TTFB), render-blocking resources, or lazy-loading the LCP element itself.

Here is a concrete scenario. You have a product page. The largest element is a high-resolution product photo loaded via

loading="lazy". The browser treats lazy-loaded images as low priority. Your LCP will be terrible. Fix: preload the

image with <link rel="preload"> or use fetchpriority="high" on the img tag. That single change can drop LCP from 4.2

seconds to 1.8 seconds.

Rule of thumb: never lazy-load the LCP candidate element. Preload it, inline critical CSS, and keep your

server response under 200ms.

FID is a lie — look at TBT instead

First Input Delay measures the time between a user's first interaction (click, tap, keypress) and the browser actually

processing that event. The problem is that FID is a field metric. You cannot measure it in a lab. The lab proxy is Total

Blocking Time (TBT). TBT sums all long tasks (over 50ms) on the main thread between First Contentful Paint and

Time to Interactive. High TBT means your JavaScript is choking the main thread.

Real example: you load a React app with a 300KB bundle. The user sees the page (FCP happens), but the bundle

parses and executes for 1.2 seconds. During that time, the main thread is blocked. Any click is queued. FID will be

high. The fix is not code splitting alone — it is splitting plus deferring non-critical scripts, using web workers for heavy

computation, and breaking long tasks with setTimeout() or scheduler.yield().

CLS is the silent layout killer

Cumulative Layout Shift measures unexpected movement of visible page content during the loading phase. A shift



happens when a visible element changes its start position between two frames. The score is a product of the movement

distance and the impacted area. A score above 0.1 is considered poor.

The most common causes are images without dimensions, ads injected late, web fonts causing FOIT/FOUT, and

dynamic content pushed above existing elements. Here is the ugly truth: you cannot fully control third-party embeds.

But you can contain them. Always set explicit width and height attributes on images and videos. Use aspect-ratio in

CSS for responsive containers. Reserve space for ads with a placeholder div of known height. If an ad fails to load, the

placeholder prevents collapse.

Three common mistakes developers make

Optimizing LCP before TTFB. You can have the fastest CDN and perfect images. If your server takes

800ms to send the first byte, your LCP will never be green. Fix your backend or use edge caching first.

Ignoring third-party scripts. A single analytics script or chat widget can add 300ms of main thread

blocking. Audit every third-party script. Load them async or defer them until after the page is interactive.

Using CSS animations that trigger layout. Animating top, left, or margin forces the browser to recalculate

layout on every frame. Use transform and opacity instead. They are compositor-only and do not trigger layout

shifts.

How to actually measure these metrics

Do not rely on a single tool. Use web.dev/vitals for the official definition. Run Lighthouse in Chrome DevTools for lab

data. Then validate with real user monitoring (RUM) via the Chrome User Experience Report or a tool like

WebPageTest. Lab data tells you what is possible. Field data tells you what users actually experience. If your lab

scores are green but field scores are red, your testing environment is too clean. Simulate throttled 4G and a mid-range

device.

When to ignore the vitals

Not every page needs to be perfect. A documentation site with 90% returning users who tolerate slow loads is different

from a checkout flow where every millisecond costs revenue. Prioritize pages with high traffic, high conversion value,

or poor user feedback. If your admin dashboard has a CLS of 0.3, nobody cares. If your landing page has a CLS of 0.3,

you are leaking conversions.

Frequently asked questions

1. Can I pass Core Web Vitals without a CDN? Possibly, but unlikely for LCP. A CDN reduces TTFB by

serving static assets from edge locations. Without it, your server response time becomes the bottleneck.

2. Does single-page application architecture hurt CLS? Yes, because SPA frameworks often inject layout

asynchronously. Use skeleton screens or reserve space for dynamic content to minimize shifts.

https://web.dev/vitals/
https://developer.chrome.com/docs/lighthouse/overview/
https://developer.chrome.com/docs/lighthouse/performance/performance-scoring/


3. Is FID going to be replaced? Yes. Google announced Interaction to Next Paint (INP) as a replacement for

FID starting March 2024. INP measures the latency of all clicks, taps, and key presses, not just the first one.

Start optimizing for INP now by reducing total blocking time.

4. Do Core Web Vitals affect SEO on non-Google search engines? No. Bing, DuckDuckGo, and others do

not use these metrics. But improving them improves user experience, which helps retention regardless of

search engine.

Stop chasing badges. Fix the bottleneck.

Core Web Vitals explained for developers is a technical spec, not a marketing gimmick. The metrics exist because

slow, janky pages hurt users. Pick one metric, measure it in the field, identify the single biggest cause, and fix it. Do

not try to optimize all three at once. LCP is usually the easiest to fix. CLS is the most annoying because it involves

third-party content. FID is the hardest because it requires rethinking your JavaScript architecture. Start with LCP. Ship

the fix. Measure again. Repeat.
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