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A human-centred research, designh and
development company that designs
digital products and services that help
people live and work better.
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Sustainability Is a
big deal, right?
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The carbon footprint of our gadgets, the
internet and the systems supporting them
account for about 3.7% of global greenhouse
emissions, according to some estimates. It is
similar to the amount produced by the
airline industry globally... and these
emissions are predicted to double by 2025.

Source : https://www.bbc.com/future/article/20200305-why-your-internet-habits-are-not-as-clean-as-you-think N E)XE R



It the Internet was a
country, it would be the
4th largest polluter.

SSSSSS : https://www.sustainablewebmanifesto.com N E)XE R



Carbon emissions based on usage

92% 14% 15% 19%

consumer device use network use data centre use hardware production

Source: https://sustainablewebdesign.org/calculating-digital-emissions/ N E)XE R



Carbon emissions based on usage

14% 15%

network use data centre use

Source: https://sustainablewebdesign.org/calculating-digital-emissions/ N E)XE R



We started a sustainability journey as a
company at the end of 2021, launching our own
sustainability strategy in September 2022.
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OUR SUSTAINABILITY STRATEGY

“"\ By Amy Czuba 02 Sep 2022
\‘ b Account Director 5 minute read

Digital Sustainability Sustainability,

We’re proud to launch our sustainability strategy. It’s been a long time coming, and now
we’re committing to some big things, on a personal, business unit and group level.

Why are we doing this?

Throughout the past year we've been exploring the environmental impact of
digital creation and consumption. It’s complex, important and interesting and
as a digital agency, we've become increasingly aware of our responsibility to
understand how we can create longer-lasting, more sustainable digital
products and services. This requires us to assess what harm we might be
doing as much as measure how we might be helping people. To put the

Source: https://www.nexerdigital.com/news-and-thoughts/our-sustainability-strategy/ N E)XE R
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At the beginning of 2022, we proposed a
roadmap of work focused on sustainability.
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Performance Improvements in .NET 5

Stephen Toub - MSFT

July 13th, 2020 Je0 <0

In previous releases of .NET Core, I've blogged about the significant performance improvements that
found their way into the release. For each post, from NET Core 2.0 to .NET Core 2.1 to .NET Core 3.0, |
found myself having more and more to talk about. Yet interestingly, after each | also found myself
wondering whether there'd be enough meaningful improvements next time to warrant another post.
Now that .NET 5 is shipping preview releases, | can definitively say the answer is, again, "yes". .NET 5
has already seen a wealth of performance improvements, and even though it's not scheduled for final
release until later this year and there’s very likely to be a lot more improvements that find their way in
by then, | wanted to highlight a bunch of the improvements that are already available now. In this

post, I'll highlight ~250 pull requests that have contributed to myriad of performance improvements
across .NET 5.

#Setup

Benchmark.NET is now the canonical tool for measuring the performance of .NET code, making it
simple to analyze the throughput and allocation of code snippets. As such, the majority of my
examples in this post are measured using microbenchmarks written using that tool. To make it easy to
follow-along at home (literally for many of us these days), | started by creating a directory and using
the dotnet tool to scaffold it:

Feedback /7

mkdir Benchmarks
cd Benchmarks
dotnet new console

Source: https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-5/ NE)XER



@ rickbutterfield.dev

Rick Butterfield About Blog Speaking

Umbraco Unicore first impressions

5 SEPT 2020 | 4 MINUTES TO READ

On Thursday 3rd September, Umbraco HQ announced the first
alpha of Unicore, Umbraco v8 running on .NET Core!

What is Unicore?

Unicore is Umbraco's project to get the CMS running on .NET Core. As
mentioned in the live stream, the first commits happened in November last

year, and they reckon they're about half way through the project as a whole.

Source: https://rickbutterfield.dev/blog/umbraco-unicore-impressions/ NE)XER
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Introducing Umbraco 9

The friendly open-source .NET5 (ASP .NET Core) CMS

£ Written by

<o BjarkeBerg

Published: September 28,
The Eagle has landed - we're now on planet (and Cloud) 9!! As 2021
of today, Umbraco is a fully-fledged .NET 5 (ASP.NET Core)
CMS - as one of the first CMS’ on the market! This is the
fruition of years of hard work by Umbraco HQ and a
monumental community effort. Running on the latest
technology brings a host of benefits now and ensures a solid e

community

\ foundation for staiinﬁ technoloiicaII¥ relevant for ¥ears to )
Source: https://umbraco.com/blog/umbraco-9-release/ N E)XER

Read time: 9 min. read

Category: Products

Umbraco 9 .NET5




Due to the noticeable performance gains in
the new framework, you should see your
new Umbraco projects be even faster, less
resource-intensive, and more scalable.

Source: https://umbraco.com/blog/umbraco-9-release/ NE)XER






Around the same time other people were
benchmarking performance of Umbraco
versions 8 and 9.
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Moriyama |Umbraco 9 — Wha

t a Performance!

P2V2 Test Resulis

P2V2

v8 Windows

Requests Made

HTTP Failures

Peak RPS

Avg Response Time (ms)

Estimated Price per month

Source: https://www.youtube.com/watch?v=ITKF6S3zwqw

v9 Windows

1,493,398

0

v9 Linux

1,441,666

0

0

851.14
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Everything was pointing towards double the
performance, so we posed the question...
what could this mean for carbon usage?
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Website Carbon Calculator How does it

Carbon results for

nexerdigital.com
Using the Website Carbon Calculator

Hurrah! This web
cleaner than Wz&:¥

pages tested

tool by Wholegrain Digital, we reviewed

8 of the top landing pages and in page

size, according to Google Analytics.

NEXXER
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Website Carbon Calculator How does it work? FAQ Getthe badge! APl Consultancy

Carbon results for

nexerdigital.com share f W in O ®

This page was last tested on 19 Jun, 2023.

Hurrah! This web page is
cleaner than @z ¥4 of web
pages tested

Source: https://www.websitecarbon.com/website/nexerdigital-com/ N E)XE R



24.99kg of CO2 equivalent.

The same weight as 0.17
sumo wrestlers and as much
CO2 as boiling water for
3,386 cups of tea

()= 27 billion bubbles

B ?é}% Woah, that's a lot of bubbles!

2 trees

This web page emits the
amount of carbon that 2
trees absorb in a year.

Source: https://www.websitecarbon.com/website/nexerdigital-com/ N E)XE R




Our Approach

Azure resource Carbon usage

Umbraco upgrade decommissioning tracking

NEXXER
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UMBRACO 9
UPGRADE GUIDE

!.

STEP BY STEP GUIDE

PREREQUISITES
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CREATING A NEW SOLUTION

V8 TO V9 MIGRATION
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@. | *rift. ISSUES AUTHORS WRITE ABOUT

HOW | UPGRADED MY UMBRACO V7

PROJECT TO UMBRACO V11

Author Published Read Time
+ 03Jan 2023

Is It Time for Upgrades?

With the Umbraco v7 fast approaching its End Of Life on September 2023 and v8 entering its security-only
phase on February 2024, it is time to upgrade Umbraco v7 and v8 projects to the latest version of Umbraco.

By moving your projects to the latest version of Umbraco, you will directly benefit from the latest performance
and security improvements of Umbraco CMS and .NET 7 as well as many new features of them, including a lot
of fantastic Umbraco packages.

But considering there is no direct upgrade path from Umbraco v7 to Umbraco v8 , then how can you do your
Umbraco upgrades?

This is a question that | asked myself many times.

IR | - (- P f ommaA Al - 0 L. i e PR

Source: https://skrift.io/issues/how-i-upgraded-my-umbraco-v7-project-to-umbraco-vii/

CONTACT
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» YouTube umbraco community day nurhajk kaya

“» Umbraco
Community day

Ultimate Guide to
Upgrade your
Umbraco v7 and v8

Projects to v11
Nurhak Kaya

OO

L #UmbracoCommunityDay

Il »l € 155/2835 0o @ & @ o [] I3
Ultimate guide to upgrade your Umbraco v7 and v8 projects to v10+ - Nurhak Kaya
T . All From your search Computer Science >
ey LD GESD ES & €

m Mutemath - The Fight [Live]

Source: https://www.youtube.com/watch?v=0k90aSwK3OI N E)XE R






NCC Group homepage

CO, produced per page view

April 2022 September 2022 Reduced by

0.57g 0.24g 58%
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NCC Group homepage

Now cleaner than
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of all web pages tested
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Visible landing page (Singapore)

CO, produced per page view

April 2022 September 2022 Reduced by

3.5g 1.75¢g 50%
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Visible landing page (Singapore)

Now dirtier than

of all web pages tested

with the Carbon Calculator
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Remediate service page (UK)

CO, produced per page view

April 2022 September 2022 Reduced by

1.77g 0.98g 45%
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Remediate service page (UK)

Now dirtier than

%

of all web pages tested
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72% dirtier in April 2022



Finance and professional services (UK)

CO, produced per page view

April 2022 September 2022 Reduced by

1.01g 0.4g 61%
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Finance and professional services (UK

Now cleaner than

58%

of all web pages tested
with the Carbon Calculator

53% dirtier in April 2022




\Webinar: \Whitebox pentesting page (UK)

CO, produced per page view

April 2022 September 2022 Reduced by

0.99¢ 0.49g 51%
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\Webinar: \Whitebox pentesting page (UK

Now dirtier than

51%

of all web pages tested
with the Carbon Calculator

52% dirtier in April 2022




Training services page (UK)

CO, produced per page view

April 2022 September 2022 Reduced by

0.53g 0.244 55%

©
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(UK)

ining services page

Tra

Now cleaner than

%

of all web pages tested

with the Carbon Calculator

68% cleaner in April 2022



Site average

CO, produced per page view on average

April 2022 September 2022 Reduced by

1.23¢ 0.60g 51%
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Site average

Now cleaner than

%

of all web pages tested

with the Carbon Calculator

49% cleaner in April 2022



Site average

CO, produced per page view on average

April 2022 March 2023 Reduced by

1.23¢g 0.57¢g 56%

dine = -
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Site average

Now cleaner than

of all web pages tested

with the Carbon Calculator

49% cleaner in April 2022



Environment continued

Eco-design in practice

We are building a network of climate change champions across our
business and our aim is to empower colleagues to unleash their
creativity and own our net zero journey. An example of this in action
sits within the corporate affairs function, where our Global Head

of Digital Communications, working with our digital partners Nexer,
is leading the development of sustainable UX and development
practices for our corporate and business websites.

This eco-design approach, anticipating and taking action to minimise
negative environmental impacts, also contributes to our governance
approach to security as well as improving our user experience and
supporting our growth strategy through increased efficiencies.

Getting started

We performed a sustainability audit, which enabled us to set
benchmarks for future improvement measures - this included
capturing the carbon footprint of our eight key website pages,
chosen by their size and number of visits.

We already use Microsoft Azure for hosting, which uses green
powered servers, using ¢.60% renewable power to power its data
centres. We've started to look at Microsoft's Emissions Impact
Dashboard, so that we can scrutinise usage, and start to make some
logical recommendations to reduce our impact, based on what the
data is telling us, scaling down on resources where we can, in line
with users’ behaviours on the site.

This broader range of insights has enabled us to consider where
to invest development and in FY23 we will:

= Upgrade our Umbraco Content Management System and hosting,
which will run on less powerful hardware in Microsoft Azure with
the same performance, leading to both cost and energy savings

= Redesign website pages and components, based on these
broader data insights, so users can find content quicker, in fewer
clicks. We'll also use this data to explore what devices people are
using and whether there is an opportunity to make design
decisions, such as device dark mode

Sustainability offers us the
opportunity to be innovative and
to challenge traditional design
methods and thought processes
that not only reduce our impact on
the environment but create greater
value for all our stakeholders.”

Kai Kurihara
Global Head of Digital Communications

el

NEXXER



12 July 2022

Rick Butterfield 12/07/2022 08:50 @
Cheers to everyone who's been involved in the NCC Consolidation project over the many months it's been happening. We've gone live this
morning in possibly the most pain free release I've ever been involved in (trying not to jinx it here 2 ) and Kai is very happy!

¥is ¢

2 replies from Amy and Mar

<’ Reply

NEXXER
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What’s next?

Dark mode

* v Keep tracking our carbon usage

.\R\m Building carbon aware websites

NEXXER



Dark mode
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Rick Butterfield About Blog Speaking

Dark Mode and CSS Media Queries

30 0CT 2018 | 2 MINUTES TO READ
Dark mode is all the rage these days.

Windows has had one for a while, Apple have just released support with
macOS Mojave and the latest version of Safari Technology Preview now
supports adjusting your site’s CSS based on whether you've toggled dark mode
on.

The media query in question is prefers—-color-scheme: light | darkand

is part of Media Queries Level 5, currently a draft spec. I've put it into use on

“Switching from light
mode to dark mode at
10026 brightness saves
an average of 39%-47%
battery power”

--text: #fafafa;
}
}

(prefers—-color-scheme: dark) {

body {

Purdue University study
Source: https://rickbutterfield.dev/blog/dark-mode-css-media-queries/



Dark mode

] < 0 2 rickbutterfield.dev © 8 0 U h + D

Rick Butterfield About Blog Speaking @ ¢

Dark Mode and CSS Media Queries

30 0CT 2018 | 2 MINUTES TO READ
Dark mode is all the rage these days.

Windows has had one for a while, Apple have just released support with
macOS Mojave and the latest version of Safari Technology Preview now
supports adjusting your site's CSS based on whether you've toggled dark mode

on.

The media query in question is prefers-color-scheme: light | darkand

is part of Media Queries Level 5, currently a draft spec. I've put it into use on “S -t h = f I = ht
this site to have a play around with; here's the code | use to switch the colours WI c I n g ro m Ig
with CSS variables.
mode to dark mode at
:root {
- r . #fafafa; (o] -
B 100% brightness saves

—=brand: #fbe26d;

,} an average of 39%-47%

ia (prefers-color-scheme: dark) {

battery power”

—-background: #212121;
--text: #fafafa;

Purdue University study

Source: https://rickbutterfield.dev/blog/dark-mode-css-media-queries/
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Keep tracking our carbon usage

| 0 U & microsoft.com ® =

Calculate your cloud
footprint

Estimate your carbon emissions—and emissions you've already
saved—related to using Microsoft Azure and Microsoft 365 cloud
services. Make targeted decisions to help create new efficiencies
around cloud usage.

Cloud carbon tracking for your path to net zero

Using Power Bl template apps and consistent, third party-validated carbon accounting, the Emissions
Impact Dashboard for Azure and the Emissions Impact Dashboard for Microsoft 365 help you
measure your Microsoft Cloud-based emissions and estimate emissions avoided by using the cloud.

o e 5

Source: https://www.microsoft.com/en-us/sustainability/emissions-impact-dashboard

The Emissions Impact
Dashboard for Azure
gives you transparency
on the carbon emissions
generated by your usage

Microsoft



Keep tracking our carbon usage
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d PDF

earn / Industry / £ i = In this article

Cloud for Sustainability APl (Preview)
overview

Manage instances

Get started with Cloud for Sustainability APl

Article = 01/09/2023 » 5 minutes to read = 2 contributors ¢y Feedback

Show more

@ Important

Some or all of this functionality is available as part of a preview release. The content and the functionality are
subject to change.

Microsoft Cloud for Sustainability provides APIs to access emissions data related to your Azure usage.

Accurate carbon accounting requires good information from partners, vendors, and suppliers. The Cloud for
Sustainability APIs give you transparency on the carbon emissions generated by your usage of Azure. Microsoft's
carbon accounting extends across all three scopes of emissions with a methodology validated by Stanford
University in 2018. It uses consistent and accurate carbon accounting to quantify the effect of Microsoft cloud
services on customers’ environmental footprint

Details of the API are listed in the Mic

Cloud for Sustainability API reference. They include additional

information about operations, parameters, and responses

started with Cloud for Sustainabi

ple queries

® Manage instances

\P| usage

— . . (] LI ] | Lr — PR | Y A

Source: https://learn.microsoft.com/en-us/industry/sustainability /api-overview

Get Microsoft Industry Clouds

Consistent and accurate
carbon accounting to
quantify the effect of

Microsoft cloud services

on customers’
environmental footprint.

Microsoft



Building carbon aware websites

8| < 03| 0 9 &

Shop Women  Shop Men  OF@ANicbasics Regular store  Manifesta ER [o]
%:;’ E
The Low Impact version of
our website reduces the
. carbon emissions
Ie associated with online

) women - ‘ shopping by up to 70% in
i comparison to our regular
site. This is done by getting
rid of most of the data-
cloctichy which creates carbon emiasons heavy elements like images

— and this leads to climate change. The Low

-
Impact website reduces data transfer by up a nd VId eos-
to 70% in comparison to our regular website.

The Low Impact Website

Source: https://lowimpact.organicbasics.com/gbp



Building carbon aware websites

D < R 8 0 U & carbonintensity.org.uk O F MO + B

About  National  Regional Methodology ~ Docs  Terms  Contact  Dark mode

Carbon Intensity API

National Grid ESO, in partnership with Environmental Defense Fund Europe, University of
Oxford Department of Computer Science and WWF, have developed the world's first
Carbon Intensity forecast with a regional breakdown.

e e s et s e e, D “Our OpenAPI allows
Our OpenAPI allows consumers and smart devices to schedule and minimise CO, emissions at a local level.
consumers and smart
devices to schedule and
2-Day Carbon Intensity Forecast m i n i m ise CO2 emiSSio ns
174 A 236 ¥ 80 3
at a local level.

Current Carbon Intensity

+ Today

@89 4 150 ¥ 66

+ Fri

Cookie Warning

This website stores data such as cookies to enable site functionality including analytics and personalization. By using this website, you automatically accept that we use cookies.

Learn more

National Grid

Source: https://www.carbonintensity.org.uk



Building carbon aware websites
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»

Search or jump to... Pullrequests Issues Codespaces Marketplace Explore

n-Software-Foundation [ carbon-aware-sdk  Public ©Watch 18 - % Fork 53 - Yy Star 248 -
(@ Issues 58 11 Pull requests 17 C) Discussions () Actions [ Projects 4 @ Security |~ Insights

dev ~ + Q carbon-aware-sdk | README.md

e T & vaughanknight Merge branch 'dev’ into 223/getting-started-docs + fabf2a3 - 1t D) History

ontainer

b Preview | Code Blame (0178 lines (124 loc) - 7.57 KB Raw @ ¥ # - =

. “When software does more
Carbon Aware SDK

when the electricity is

es You can reduce the carbon footprint of your application by just running things at different times and in different locations. That is because
not all electricity is produced in the same way. Most is produced through burning fossil fuels, some is produced using cleaner sources like

: clean and do less when the

ore When software does more when the electricity is clean and do less when the electricity is dirty, or runs in a location where the energy is

electricity is dirty, or runs in

ISE The Carbon Aware SDK helps you build the carbon aware software solutions with the intelligence to use the greenest energy sources. Run

-
them at the greenest time, or in the greenest locations, or both! Capture consistent telemetry and report on your emissions reduction and a Iocat I o n wh e re t h e e n e r
SIS make informed decisions. gy

1yml
With the Carbon Aware SDK you can build software that chooses to run when the wind is blowing, enable systems to follow the sun, moving

- -
m.markdownlint jsone around the world to where energy is the greenest, and create tools that give insights and help software innovators to make greener software IS c I e a n e r, We ca I I t h Is

hoint.sh decisions. All of this helps reduce carbon emissions.

e Getting Started Overview ca rbon aware SOftwa re'”

Head on over to the Getting Started Overview Guide to get up and running.

Get started on creating sustainable software innovation for a greener future today!

National Grid

Source: https://github.com/Green-Software-Foundation/carbon-aware-sdk



Building carbon aware websites
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V] Q S@G BORGER ERHVERV POLITIK OM KOMMUNEN NYHEDER JOB Hernlng
Kommune
3 > AR ¥
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Reducér sidens klimaaftryk B

e
e [ —— On average, the CO2

po footprint is reduced by
i approximately 30%

Penge pa vej til treengt Herning bliver veertsby Fa et sommerferiejob ved

= zldreomrade for DM-ugen Sundhed og /ldre = when a website user
= presses the button
Reduce the page’s
climate footprint , and up
GENVEJE to 70% on very data-
heavy pages.”

— S -
X _—

-

Source: https://www.herning.dk



Building carbon aware websites
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Q BORGER ERHVERV ~POLTIK OMKOMMUNEN ~NYHEDER JOB Hermng
Kommune

Reduceér sidens klimaaftryk

Tak fordi du valgte vores Reducér sidens klimaaftryk.
Nu reducerer du i snit CO2-aftrykket med 30 % for hver sidevisning og op imod 70 % pd sider med mange billeder.

q_ Hvad kan vi hjeelpe med?

Penge pa vej til treengt Herning bliver veertsby
celdreomrade for DM-ugen

Fa et sommerferiejob
ved Sundhed og Zldre

Lces mere = Lces mere - Lces mere =

® 00O >

Source: https://www.herning.dk

“On average, the CO2
footprint is reduced by
approximately 30%
when a website user
presses the button
Reduce the page’s
climate footprint , and up
to 70246 on very data-
heavy pages.”



Building carbon aware websites
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bDOhOD WOMENS MENS Q 2 O M

E NEWIN ALLCLOTHING DRESSES TOPS SUMMER DENIM OCCASION WEAR SHOES & ACCESSORIES ~SHOPBYFIT  BRANDS

boochoo unlimited next day delivery for a year + exclusive free returns | now £9.99
premier was £42:99 on the app

Source: https://www.boohoo.com

“With just one click you
can reduce the energy used
by this website. Whether
you’re on website or app,
just flip the switch! We'll
dim the screen throughout
the website and remove
images where possible for a
lighter, faster experience.”



Building carbon aware websites
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20% Off Almost Everything!* “\With just one click you

can reduce the energy used
by this website. Whether
boohoo unlimited next day delivery for a year + exclusive free returns | now £9.99 3 -
premier was £12.99 on the app you’re on website or app,
just flip the switch! We’ll
dim the screen throughout
the website and remove
images where possible for a
lighter, faster experience.”

Source: https://www.boohoo.com



How can we decarbonise the
planet, one Umbraco upgrade
at a time?
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Meet the new community Sustainability Team

™', Writtenby
0 Lasse Fredslund

) Published: May 24, 2023
I’'m so happy to be able to present our new Community

Sustainability Team - the first-ever official team in Umbraco
dedicated to working only on sustainability initiatives in
Umbraco. After a whole lot of interviews with applicants, | community
can guarantee that there are a lot of good ideas ready to be ustalnablity

Read time: 7 min. read

Category: Community

worked on.

A hio thank vonr

Source: https://umbraco.com/blog/meet-the-new-community-sustainability-team/ N E)XER
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