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This is a text slide
I work at the 
Government 
Digital Service



Why does frontend 
per formance 
matter?



Who are GDS?



GDS

Services:

● GOV.UK One Login

● GOV.UK Notify

● GOV.UK Pay

● GOV.UK Platform as a Service (PaaS)

● GOV.UK Forms

● GOV.UK Design System



GOV.UK



GDS

695,000 pages, 25 ministerial departments

Source: GOV.UK Content Data (January 2023)









GDS



Our Users



GDS

40-50 million user visits per month

Source: GOV.UK Google Analytics (January 2023)



GDS

80% of visits are from the United Kingdom

Source: GOV.UK Google Analytics (January 2023)



GDS

Chrome is the 
most popular 
browser

Source: GOV.UK Google Analytics (January 2023)



GDS

Mobile is the most popular browsing device

Source: GOV.UK Google Analytics (January 2023)



GDS

Demographics: ??

Source: ONS Principal projection data (2023)

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationprojections/datasets/tablea21principalprojectionukpopulationinagegroups


User Stories









Source: The Tech Partnership



Source: The Tech Partnership



GDS



GDS



GDS

e-Rational Utilitarians 
Within rural areas, the most common group is the “e-Rational Utilitarians”. These 
residents more prevalently use the Internet for service applications such as e-
banking and online shopping, rather than entertainment and communication. This 
may be as a result of these areas having constrained Internet speeds which limits 
use of those websites or services requiring faster connections.

CDRC - The Great British geography of Internet use and engagement (2018)

https://data.cdrc.ac.uk/stories/iuc


GDS



GOV.UK



User Devices



GDS

~9,000 mobile devices listed

Source: GOV.UK Google Analytics (January 2023)



GDS

~16,000 mobile device & operating system 
version combinations

Source: GOV.UK Google Analytics (January 2023)



GDS

Top 10 mobile devices

Source: GOV.UK Google Analytics (January 2023)



GDS

Not all users can afford high-end devices



Definition



GDS

1. device is no longer supported by the 
manufacturer


2. default browser isn’t an “evergreen” 
browser



GDS



GDS





Results



GDS

3.3 million user visits on “legacy” devices

Source: GOV.UK Google Analytics (12 January 2023 - 11 February 2023)



GDS

6% of all user visits or 10% of mobile user visits

Source: GOV.UK Google Analytics (12 January 2023 - 11 February 2023) 



GDS

Top 10 legacy

devices

Source: GOV.UK Google Analytics (12 January 2023 - 11 February 2023) 

Legacy Mobile Device OS Version Users
Apple iPad 9.3.5 286,850
Apple iPad 10.3.3 220,197
Samsung SM-G920F Galaxy S6 7 182,633
Samsung SM-J320FN Galaxy J3 Duos 5.1.1 144,563
Apple iPhone 10.3.3 130,019
Samsung SM-G925F Galaxy S6 Edge 7 85,625
Samsung SM-J510FN Galaxy J5 (2016) 7.1.1 70,448
Sony G3311 Xperia L1 7 62,859
Samsung SM-G900F Galaxy S5 6.0.1 61,594
Microsoft Windows RT Tablet 8.1 56,788



GDS

“Legacy” iPad usage has fallen by 32% in 10 months.

Source: GOV.UK Google Analytics (January 22 vs February 2023), iPads on iOS 9.3.5 & iOS 10.3.3 



GDS

Source: Geekbench 4 (https://browser.geekbench.com/v4/cpu/compare/14581700?baseline=14594636) 

https://browser.geekbench.com/v4/cpu/compare/14581700?baseline=14594636


GDS

Source: Geekbench 4 Browser (January 2023)

iPad iPhone

iPad (2nd generation) iPad Pro (11-inch)
Times more 

powerful iPhone 5c iPhone 8 Plus
Times more 

powerful

Single-core 342 2,271 15 771 8,528 12

Multi-core 589 8187 32 1,267 21,082 17



“Modern” devices



GDS

“There is a growing gap between what a 
high-end device can handle and what a 
middle to low-end device can handle.”

Source: Tim Kadlec - The Ethics of Web Performance



GDS

Alcatel 1x (2018) Pixel 2 (2017) Times more powerful
Single-core 584 1,813 4
Multi-core 1,517 6,310 5

Source: Geekbench 4 Browser (January 2023) 

Mid to low-end 
device 
performance



GDS

Identify and test on low spec devices



User connections



GDS

UK average broadband speed in 2019: 22.37 Mbps

Source: Worldwide broadband speed league 2019



GDS

‘Not-spots’ in London reported as low as 0.26 Mbps

Source: London Digital Connectivity Report 2017



GDS

8% of indoor spaces in the UK have no mobile 
data coverage

Source: Ofcom Connected Nations Report - January 2019



GDS

“I still have to walk around my Essex 
garden trying to obtain a phone line 
[signal] let alone 5G.”

Source: BBC 5G: EE launches UK's next-generation mobile network - 30 May 2019



GDS

“It would be nice if the Highlands of Scotland, 
and other ‘not spots’ were targeted first - so 
that we can actually get broadband!”

Source: BBC 5G: EE launches UK's next-generation mobile network - 30 May 2019



GDS

Average monthly mobile data plan in the UK costs 
£18.36 for 1.9GB of data per month

Source: Ofcom Pricing Report 2018



Source: HTTP Archive State of the Web report - Aug 2019



Source: HTTP Archive State of the Web report - Aug 2019



Source: Chrome User Experience Report - Sept 2019



GDS

Test websites on poor connections



User stress



GDS

● Applying for a passport

● Register a death

● Applying for benefits

● Filing a tax return

● Applying for a divorce

● Applying for a blue badge





GDS

Users have to concentrate 50% more when trying to 
complete a simple task on a badly performing website

Source: Web Stress: A Wake-Up Call for European Business



Sustainability





GDS

“We will need to be sure that we are using clean and 
green digital and technology services and practices”

Source: The Greening Government Sustainable Technology Strategy 2016-2020



GDS

“ICT currently accounts for around 3.6% of global 
electricity use and 1.4% of greenhouse gas emissions”

Source: The Energy and Carbon Footprint of the Global ICT and E&M Sectors 2010–2015, Malmodin and Lunden



GDS

GDS estimates running all our services produce 
up to 4,000 tonnes of CO2 a year

Source: GDS Sustainability Network - https://gds.blog.gov.uk/2019/10/03/measuring-the-climate-impact-of-our-digital-services-at-gds/





GDS

● Larger assets = more hosting required

● More hosting = more computing power required

● More computing = more electricity required

● More electricity = more CO2



GDS

The WWW is the greatest infrastructure mankind 
has ever created, but it comes at a cost



#webperf matters



GDS

Users on poor connections and older 
devices are excluded



GDS

Users can’t get the information and 
guidance they need



Policy?



GDS

EU Directive on the accessibility of public 
sector websites and mobile applications.



GDS

Moral obligation to make sure our websites 
perform well on as many user devices as possible



Always improving



GDS

HTTP/2



GDS

Browser / Connection Homepage Past PM page Start page Speech page Organisation page

Chrome 69 Desktop / Native h1 h1 h1 h1 h1

Chrome 69 Mobile / 3G h1 h2 h2 h1 h1

Chrome 69 Mobile / 3G Slow h1 h1 h2 h1 h1

Firefox 62 Desktop / Native h1 h1 h1 h1 h2

Firefox 62 Mobile / 3G h1 h1 h1 h1 h2

Firefox 62 Mobile / 3G Slow h1 h1 h1 h1 h2

Nexus 5 Chrome Mobile / 3G h1 h1 h1 h1 h1

iPhone 5C / 4G h2 h2 h2 h2 h1/h2

Nexus 5X / 3G Fast h1/h2 h2 h1/h2 h1/h2 h1

Source: Sitespeed.io 7.5.0 - Comparing First Visual Change, Visual Complete 95%, Last Visual Change, Fully loaded, Speed Index.



GDS

New webfont



GDS

Font EM box 
adjustment



GDS

Font-display 
property



GDS

Brotli 

compression



GDS

Image lazy loading



GDS

User-centric 
performance 
metrics

Source: Web Page Test, 3G Fast, Chrome 78.0.3880.4



Guidance



GDS

GOV.UK Service Manual





GDS

Service Standard



GDS

1. Understand users and their needs

2. Solve a whole problem for users

3. Provide a joined up experience across all channels

4. Make the service simple to use

5. Make sure everyone can use the service

6. Have a multidisciplinary team

7. Use agile ways of working

8. Iterate and improve frequently

9. Create a secure service which protects users’ privacy

10. Define what success looks like and publish performance data

11. Choose the right tools and technology

12. Make new source code open

13. Use and contribute to open standards, common components and patterns

14. Operate a reliable service



GDS

GOV.UK Design System





GDS

Digital, Data and Technology Profession





GDS

Web Performance Optimisation

Understands the delivery of assets can have a large impact on user experience. 
Can apply technical knowledge and experience to remove bottlenecks to 
improve performance. Can use various sources of data to monitor and identify 
performance issues. Explores different approaches to solving performance 
problems.



GDS

Technology Blogging





GDS

NHS Website:

● 70-80% of users on mobile

● 45% reduction in CSS size

● 10% reduction in JavaScript size

● 32% reduction in page weight (700KB)

● Saving mobile network users ~7,420GB per month

Source: Improving the NHS website using the frontend library - Dave Hunter (https://youtu.be/Bzs_qJtuxE4?t=1076)



Final thoughts



GDS



GDS

● Who are your users?

● What are their stories?

● What devices are your users using?

● What connection speeds do they have?

● What core service are they there for?

● Have you tested on real devices, real connections?

● Have you tested with users to minimise their stress?



GDS

Be inclusive, not exclusive



Empathy



GDS

“Make people’s lives better...

Source: Charlie Owen - Dear developer, the web isn't about you



GDS

…or at least not make it worse!”

Source: Charlie Owen - Dear developer, the web isn't about you



Thanks for listening! 

Matt Hobbs

Twitter: @TheRealNooshu


