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        The project

        Faced with the climate crisis, saving and rationalizing energy also concerns the Internet and its websites, designed today to host more and more videos as well as high-definition and enriched content. Defining a digital strategy for its organization questions the environmental impact of the digital products developed. Should the audio format be preferred to the video format? Are there hosting solutions that are more eco/socially responsible than others? How to set up an eco-responsible digital strategy? These are all questions that show both the collective awareness of our responsibility in the choices we make both personally and professionally and the lack of knowledge of the digital tools we use every day, at home and at work. The global movement of digitization of society, which is leading towards ever more connectivity and enriched content, raises the question of its control and sustainability. Beyond the words "Print this email only if necessary", it is urgent to train professionals in charge of digital projects on these issues.


        The project challenges

        The Good Manager project will have to face 4 major challenges.

        
            	How to develop low-tech micro-learning?

            	How to conciliate digital accessibility and low-tech?

            	How to manage a 24-month digital European project in a sustainable way?

            	How to evaluate the environmental impact of a digital project such as The Good Manager?

        


        The partnership engagement

        
            	Design a low-tech documented accessible and multilingual platform with micro-learning.

            	Disseminate our resources in the accessible and low-consumption digital book standard to enable offline consultation.

            	Implement project management tools that are less energy-consuming and more respectful of privacy.

            	Reduce the number of physical transnational meetings and optimised them in terms of time travel and transports.

            	Include people with special needs at all stages of the project.

        

        To find more information, access The Good Manager platform here.


        100 points to know about Eco-design Web Development

        This ebook allows users to access and archive the Eco-design Web Development training module offline. The objective of this e-learning module is to promote eco-design of digital services by taking into account the perspective of a low-tech internet.


        European partnership

        The Good Manager project is an Erasmus+ KA204 project for adult education and is led by six partners: Paris&Co (France), Domspain (Spain), Turin Istitute for the Deaf (Italy), Logopsycom (Belgium), Nikanor (Bulgaria) and Les Apprimeurs (France).


        Erasmus+ project
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            The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflects the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.
        
    Notion 1
What´s the environmental impact of the digital world?
Target skills
Reflect on the impact that digital activity produces on the environment.

Welcome to the first Unit of our course on Eco Web design.
In this Unit, we will try to understand whether our daily digital activity affects the environment and if so, to what extent.
There is no doubt of the increasing awareness of environmental alert nowadays. As a response to it, most of us are currently trying to act: we recycle, ride bicycles, avoid printing out as well as reduce paper use, refuse plastic, switch to electric cars etc.
We almost take for granted that digitalizing our everyday activities we get “greener”. However, it is a misleading conception, because digital waste also exists, even if we don´t see it.
Depending upon its source digital pollution can be divided into 2 main parts:
	Caused by direct human activity: manufacturing and shipping of hardware. It produces about 80% of digital environmental impact. Producing electronic devices involves raw materials extraction, which aren´t renewable. The side effects caused by these extractions, are that some regions suffer from deforestation and in some regions the exploitation is carried out in semi-slavery conditions. The demand for the devices increases though, which means more extraction.

Both the components and the devices themselves require transportation, which means pollution.
Let´s not forget about electronic waste. According to European Parliament, e-waste is now the fastest growing waste stream in the EU.
	Caused by indirect human activity: powering and cooling. Any device, as well servers and data centres must be powered and cooled. This means they consume electricity from the local grids. 36.7% of global electricity comes from low-carbon sources, in Europe in 2020 renewables made up 38 % of electricity mix. It´s a significant shift towards cleaner energy, but still not sufficient. Therefore, each time we plug in a charger we leave a carbon footprint.

Digital technologies are responsible for 4% of greenhouse gas emissions (GHG) that is more than the entire aviation industry.
https://www.canva.com/design/DAE3wb2We_k/view
Further in this unit we´ll see more specific numbers that present a real picture of digital waste.






Notion 2
Sizing up Internet´s carbon emissions.
Target skills
Reflect on the impact that digital activity produces on the environment.

When talking about Internet´s carbon footprint, we can highlight 2 main groups of internet components that contribute to contamination:
	Visible: hardware (data centres, servers, computers and smartphones, kilometres of connecting cables), which requires manufacturing, powering and cooling ;
	Invisible: Internet activities (search queries, sending e-mails, video and audio streaming, social networks, e-commerce, instant messaging), as they require constant data flows and their storage. Data are stored in energy-intensive servers that are housed in huge data centres. These centres function by consuming a lot of energy including all the equipment used for cooling and maintaining the proper temperature. Electricity and energy generating in its turn produces CO2 emissions (taking into account that most of it is produced out of fossil fuels, see the infographic of energy sources).

[image: All media on this site are described by the text nearby]In the last few years, distribution of energy consumption by digital technologies has changed, and the “use” (55% ) now surpasses “production” (45%) according to “Lean ICT – Towards digital sobriety” published in 2018.
The online information lives on the websites. On one side, websites are compound parts of many linked webpages. On the other side, websites also need housing, that eventually is at a datacentre. The size of the webpage is measured by its download file size. It is made up of all the files that make up the page: HTML (HyperText Markup Language - defines meaning and structure of web content), CSS (Cascading Style Sheets - language used to give a style to a webpage) , JavaScript (programming language to create interactive elements of a webpage), image files, videos and other sources. The bigger or heavier the page is, the more storage space it requires and consequently more energy which ultimately results in more CO2 emissions.
In 1994, there were 3000 websites. Currently there are 1.18 billion websites in the world (17% of those are active and 83 % are inactive). Not only their number, but also their weight has exploded: from 100 KB in 2003 to about 4 MB in 2019.
Those bytes of information on the internet are constantly increasing. It is estimated that by 2025, given the current rate of growth, the global traffic on the Internet will reach 175 zettabytes (= 10²¹ bytes). A single zettabyte can hold 36.000 of HD video.
Here is an interesting video that shows the size of bytes in perspective: https://www.youtube.com/watch?v=-aYat9357mE&t=5s
The webpages are becoming obese. Images and videos are the most to blame of a webpage's bloat. Although there are other factors that add to a page's weight such as JavaScript, poorly written code, third-party services (analytics, chat bots, forms, ads).
If we want to help save the planet, we should seriously consider putting our web pages on diet and reduce their weight.
Maciej Ceglowski (a web developer) in his talk at the Web Directions  conference in Sydney, in 2015 ( https://webdirections.org/blog/the-website-obesity-crisis/ ), suggested “a food pyramid for the web”. For a balanced website in 2015 he recommended:
	A solid base of quality text formatted  with a healthy dose of markup.
	Some images (in moderation) to support visual design.
	A small portion of CSS.
	At the top of the pyramid, a very scarce and only if needed, JavaScript.

[image: All media on this site are described by the text nearby]





Notion 3
What is the environmental impact of our working habits? (devices)
Target skills
Learn how we can contribute to digital sustainability as a user of devices.

As we have seen in the first lesson, manufacturing of hardware has a significant environmental impact. It implies mining and transportation of minerals needed to produce chips and batteries and afterwards their disposal.
We have gotten into the habit of changing our gadgets too quickly. That generates tons of e-waste that ends up in landfills or is transported abroad releasing substances dangerous to human health. You can visit https://www.theworldcounts.com/challenges/planet-earth/waste/electronic-waste-facts/story  to watch the e-waste counter in real time. Annual e-waste is equivalent to throwing out 1000 laptops every single second!
What can we do to reduce the harmful impact of electronic equipment? We can address this challenge from 2 sides:
	Manufacturers
	Users

Producers / Manufacturers
They should avoid obsolescence:
	Planned – when the products are designed to fail before their realistic lifespan with the purpose to boost sales.
	Perceived – convinces us to get rid of stuff that is still perfectly useful. How is this achieved – by creating new lines of products which immediately make their predecessors (that might be only 1 year old) unfashionable and less desirable.

Companies should adopt new circular business models. They can develop new income sources – not only from selling, but also from resale, repair, upgrade, renting etc. This will help them to create stronger customer relationships based on quality, transparency and service.
Users
On our side we can also contribute to this fight following some of these tips:
	Don´t just throw away things that still work, consider reselling or donating them;
	Follow good battery management practices to extend the life of your devices;
	Buy modular devices when possible so you substitute parts rather than replacing the whole device;
	Be careful with software updates. Sometimes they intentionally slow down older devices;
	If your gadget doesn’t function anymore and cannot be repaired, make sure to dispose it correctly in nearby places where it can be recycled;
	Don´t contribute to the perceived obsolescence by buying a new gadget just because it´s on market when your old one works perfectly. Look at your device as a long term investment rather than a disposable fashionable item;
	Power down devices when they are not used;
	Turning down the brightness of the screen also helps to reduce energy use;
	Unplug all the chargers of devices when not in use. The so called “phantom power” (the energy sucked by powered down but not unplugged devices) is responsible for a quarter of all energy consumed in homes;
	Use the sleep mode for your devices while taking a break;
	When possible switch to renewable energy sources either installing your own system or choosing from the options your energy provider offers.







Notion 4
What is the environmental impact of our working habits? (services)
Target skills
Learn how we can contribute to digital sustainability as a user of digital services.

According to the Internet World Stats, in March 2021, there were 5,168 millions internet users, which makes 65.6% of global population.
Here is a picture of what a minute on internet looked like in 2021: 
[image: All media on this site are described by the text nearby]Those are just some glimpses of how much data is travelling within a 60 second timeframe. This internet traffic  only tends to increase.
Now, let´s see how this data travelling and storage is reflected in CO2 emissions.  Here´s an infographic that shows how much CO2 is produced by our daily online activities and popular platforms.
https://www.canva.com/design/DAE4m91CUGc/view
What can we do as internet users in order to reduce this footprint:
	Switch off video during conferencing
	Reduce your e-mail size by providing links instead of attachments or using lower resolution images;
	Avoid sending unnecessary e-mails, like those only saying “Thank you”; or “reply all” option;
	Play songs as audio files rather than streaming them as video on YouTube;
	Play lower resolution videos (especially on small screens) and turn off auto-play features;
	Unsubscribe from e-mail distribution that you don´t really need;
	Reduce data storage by compressing documents and deleting everything unnecessary;
	For quick searches use a phone or tablet instead of a laptop or desktop;
	Use Wi-Fi instead of mobile networks, which have 20 times more impact in terms of energy use;
	Bookmark your favourite sites to access them without using search engines







Notion 5
Design is where sustainability happens.
Target skills
Understand how design can contribute to sustainability.

So far, we have seen what we can do as users of digital technology and services.
However, what about the obese webpages? We can hardly influence the impact the websites have on the environment.
That´s exactly where web designers and developers play a key role. They have to move into a framework of a Sustainable Web Design.
Sustainable web design is not about promoting everything green on your website, it is about layout, software, platforms, host, as well as a working team and business models.
Sustainable web design is an approach that puts people and planet first.
Have you heard of Jevons´ Paradox (postulated by economist William Stanley Jevons in 1860)? According to this theorem the efficiency gains promote increased rather than decreased, consumption of resources. This kind of technological rebound can be observed in the digital world as well. For the heavier websites we build new more efficient hardware, but the problem of the increasing energy consumption is not solved.
To better understand how a web designer influences the carbon footprint of internet, let´s compare a web designer and a car designer.
A car designer designs cars that are produced and later used on the roads. During this process engineers can improve car efficiency but the designer cannot expect that the engineer somehow will trick the car to go 100 km with only 1 litre of fuel. The final sustainability product is determined by the initial designer´s decisions.
A web designer´s role is similar. The rising impact of the web is nourished rather by the designers and not the network engineers.  Web designers and developers decide how heavy and energy hungry their final webpage will be. They do it by choosing  the layout, imagery, videos, fonts, colours and interactive behaviour of their pages.
Applying effective design that aims at building lightweight pages and improving user experience will lead us to sustainable websites.
That is what our module is about - teaching people how to implement Sustainable Web Design.






Notion 7
What does digital sobriety mean?
Target skills
Introduction to the term "digital sobriety"

Welcome to the topic "What does digital sobriety mean?"
We know that today the Internet and technology have become part of our daily lives. It is not possible to completely eliminate the Internet and technology, but we can become more aware of how to use technology in a more sustainable way.
This is the goal of digital sobriety: to promote the use of the Internet and technology in a more conscious and responsible way, rather than eliminating them entirely.
In other words digital sobriety means learning to reduce one’s ecological digital footprint and thus CO2 emissions in everyday life.
Please watch this short video of The Shift Project ( https://theshiftproject.org/ ) that can help you focus on the following aspects: sobriety, responsibility and reality. This video can be considered an example of how to use technology in a more sustainable way thanks to change and how to change our digital consumption habits.
https://www.youtube.com/watch?v=JJn6pja_l8s






Notion 8
Blue and green economies
Target skills
Discover 2 main approaches to "digital sobriety"

It is time to discover the difference between green and blue economies.
There are 2 approaches to "digital sobriety". The former is aimed at the present, while the latter aims towards the future.
Let's start by saying that while the green economy basically aims to reduce CO2 emissions, the so-called blue economy aims to eliminate harmful emissions altogether by creating more income streams, which are also positive for social and environmental capital.
Green economy
This refers to an economy whose environmental impact seeks to be contained within acceptable limits. Technology and scientific knowledge play a major role. The United Nations Environment Programme (UNEP) defines the green economy as  "that results in improved human well-being and social equity, while significantly reducing environmental risks and ecological scarcities". Moreover, the strategies of green economy focus on the sectors of energy, transport, and sometimes agriculture and forestry.
So the green economy principle does not question the fact of consumption, but entails consuming more responsibly. Not consuming more than nature offers us is the driving force behind the green economy concept.
Coming back to digital consumption: adhering to the concept of the green economy means using products that are more environmentally friendly and less energy consuming.
Blue economy
This refers to a model of sustainable economic development, aimed at revolutionising the current production system by reducing polluting emissions to zero and enhancing the strategic role of water resources. This kind of economy is based on the principle of a recycling economy and takes this thinking even further.
The name of the father of the theory of blue economy is Gunter Pauli, who published in 2010 'The Blue Economy: 10 years, 100 Innovations. 100 Million Jobs", a guidebook with theory and practice and many examples and ideas for new possible jobs.
Here a short video explanation:
https://www.youtube.com/watch?v=1af08PSlaIs
Returning to the issue of digital consumption, adopting the concept of the blue economy means that while we have no control over how products are made, we should make the best use of them throughout their life cycle and recycle their components. The green economy, on the other hand, focuses on responsible consumption, i.e. using environmentally friendly and less energy-intensive products.






Notion 9
How can a digital sobriety concept be introduced in companies?
Target skills
Learn how to introduce digital sobriety into your company

A good choice!
So let's have a look at what we can do in our own companies to reduce the carbon footprint by introducing some good practices and digital sobriety into our companies: This video is a real life example on how to manage small changes that can bring big benefits!
https://www.youtube.com/watch?v=oC1BPKnqMoc
To achieve the goal, the company should spread the concept of digital sobriety.
How can it do this?
	by showing that the 'sober consumption' option exists
	by explaining what it means and showing that everyone can take action, even if only by starting with simple practices such as turning off the router when it is not in use, e.g. at night; downloading only the apps or videos that really interest you; reducing the use of videos whenever possible, limit attachments and clean your inbox periodically.
	setting an example by applying a sober approach during production







Notion 10
How to reduce your carbon footprint as a user by improving your working habits
Target skills
Learn some simple steps that can help to reduce our ecological digital footprint at a workplace

In 2021, the digital economy consumed  6 to 10% of global electricity. Moreover, it is also responsible for nearly 4% of greenhouse gas emissions. But what actions can each of us take to limit these emissions within our company?
We will discover together the best practices to use digital products more efficiently and responsibly in order to  raise the awareness of employees and make mindful digital culture one of our company´s values. We have already learnt what can we do as users in order to reduce our digital impact on the environment. Most of these daily actions can be transferred to our office.
Here we introduce you to some of the best practises on how to use digital products more efficiently and responsibly in a workplace.
First step:
Extend the lifespan of your equipment
It is important to notice that from production to the end of its life, electrical devices have a significant impact on the environment. The manufacturing of a PC could cut in half  the environmental impact if the lifespan is extended. Maybe your business phone does not need to be changed and is in good working condition. Keeping your electronic devices longer is the biggest step you can take to help reduce their impact.
Second step:
Give your equipment a second life
You have at least two options of how to give your equipment a second life:
First option: find an alternative way of use. An old PC can serve as a second screen for remote work, while smartphones can be used as storage or a photo camera.
Second option: recycle devices and buy refurbished ones. Why does your company need new phones every two years? A lot of companies chose to use refurbished devices that can perfectly match the necessities of the user.
Step three:
Reduce the energy consumption of your devices
Smartphones for examples use a lot of energy, even when they are switched off. One tip could be to close any applications that use a lot of data, as well as geolocalisation, Wi-Fi and Bluetooth when not being used or set your screen to dark mode
Step four:
Reduce the number of accounts
It is a smart choice leading to the reduction of energy use and thus decreasing environmental impact. How many accounts do you have? Most people have more than one account and this is not good because they consume a lot of energy. Think about this: if you have 2 accounts, you use twice as much energy.
Step five:
Print less and better
With the rise of technology we expected a decrease of paper use. Instead, 25% of documents are still printed and thrown out. Every employee can help improve this situation by printing documents only when necessary. Depending on your needs, print in black and white, use environmentally certified recycled paper and print on both sides of the paper.
Step six:
Lighten your browsing habits
The average distance travelled by digital data is around 15,000 km.  We have several actions that can limit the amount of data we use every day like:
	choosing websites and applications with a lighter impact: there are applications like Google, Facebook and Apple that have committed to powering their data centres with 100 per cent renewable energy. But not all applications and websites are like them: think about Amazon Web Services (AWS) which has not yet made the same commitment. In addition, most of the websites use CDN (Content Delivery Network) because it speeds up the loading speed of website pages. CDN is not positive because it uses various networks: not all of them use renewable sources.
	videos watched in the office or on any small screen can be streamed in low definition
	turn off autoplay features, and opt to download videos instead of streaming. It also helps to reduce your data use.
	regularly deleting your temporary files and browsing history
	entering specific web addresses can limit your reliance on search engines. Even if it is a small change, it contributes a lot to the CO2 emission.

Step seven:
Send and receive fewer emails
	The more mail you send, the more CO2 you emit. Make sure to send only necessary emails.
	Moreover, optimizing the size of sent files by compressing attachments or using file transfer services for larger documents is a great way of sending a sustainable email.
	Make sure to unsubscribe from newsletters you don't need anymore.







Notion 11
What devices can we give preference to?
Target skills
Learn about the best devices to give preference to for a sustainable use of digital media.

According to Green IT, 60 to 80% of the digital industry's environmental footprint is connected to equipment, especially if we include the impact associated with the electricity they consume. To change this trend, a sustainable digital industry requires the integration of new, more ethical practices.
But which devices are the most sustainable?
A normal office computer will pull less power than a high-performing computer.
We have a second option:  Laptops, have a smaller power supply, so that they can be more portable: This usually results in less use of energy than a computer. Laptops are often more energy-efficient than desktops for one simple reason: they can run for a long time off battery power.
However, talking about sustainability, the real winners for sure are tablets. Even smaller than laptops, their power supplies aren’t that powerful at all, which means their energy use is contained.






Notion 12
The main challenges to digital sobriety
Target skills
Raise awareness of the difficulties we can encounter when trying to implement digital sobriety into a company

Let us take a look at the main problems we face when we talk about digital sobriety:
Some of the problems the companies might encounter are:
1) Digital sobriety is not an issue of the IT department only, but of all the departments (IT, Purchasing, HR, Finance, Marketing etc. ) from top management down to all users. This requires training of all the staff and raising their awareness about the topic.
2) The difficulty of measuring digital technologies' environmental footprint. If you don´t get reliable, quantified data from your suppliers (cloud and manufactures) it is hard to evaluate your carbon footprint.
Unfortunately, sustainable digital technology is not always based on the organization's policies, which would allow the problems raised to be identified and countered. Make sure your organization has a recycling guideline and constant update trainings!
Another example of an issue you need to address as an organization is video streaming.  In 2018, video streaming accounted for over 60 per cent of the total internet data flow and at least 1/5 of the world's digital greenhouse gas emissions, which means it produces the greatest part of internet pollution. In France, the video-on-demand market is currently growing at a rate of 15.6% and already has over 8.3 million subscribers.
When we talk about the problem of video streaming, and video on demand, how it concerns our company (we usually don´t watch Netflix and YouTube at work), what companies use - is video conferencing. But compared to the travelling that face-to–face meetings require, video conferencing is much more sustainable than a trip to a meeting in another country.
The challenge of a digital project is to find the best balance between People – Planet - Profit.
An example:
	Train: 1 kilometer traveled pollutes 0.044 kg of CO2
	Airplane: 1 kilometer traveled pollutes 30 times more than 1 kilometer by train (about 1,32 Kg)
	Video conferences: one hour of video conferencing (i.e. a meeting on Zoom) emits about 150 grams of CO2

Individuals' digital devices are increasingly perceived as an extension of themselves, making awareness of these impacts even more problematic. We see them as an important and fundamental part of us and our lives, so this leads to underestimating the consequences and impact. One of the biggest problems about carbon footprint is the current 38 billion digital devices in the world.
A good practice within your company can be to extend the life of various devices or give them a 'second life'.
In general, it is a matter of adopting, individually and collectively, new consumption behaviors: switching off network equipment outside working hours or extending the life of equipment in a context where remote working is encouraged. And, in the future, where remote working should be a new managerial order for organizations...
We must therefore increase our awareness of the digital impact and act accordingly.






Notion 13
Key facts about digital pollution and benefits for your business!
Target skills
Learn how your digital sobriety can impact our environment and your business

Some Key Points
	1 newsletter = 10 grams of CO2 VS.
	Spam’s carbon footprint = annual emissions of 3.1 million cars

What is more effective and more sustainable? one newsletter or spam emails? from the data it seems quite clear that one well written newsletter is more effective and sustainable than a spam campaign.
	15 000 km = average distance covered by an email
	281 billion = number of emails sent every day in the world
	1 vacation photo of 1 Mb to 10 friends = 500 m with a car
	Between 10,000 and 50,000 unread emails in an inbox

Consider optimisation of your emails. Before writing several one-word-emails, consider putting all the info together into one email. This saves CO2 emission and also your nerves when checking all your emails.
	1 google query = one 60 W light bulb turned on for 17 seconds
	Digital industry = 2% of global C02 emissions
	5G will be 90% more efficient than 4G.
	server, storage and networking equipment, which can be upgraded with new or refurbished or third party components enables the same performance as new ones, without the cost of replacing your entire system.

In general we can state that choosing the sustainable option doesn’t mean compromising on quality – in fact it is quite the opposite. Recent research with the University of East London proves that refurbished servers perform as well as new servers, and in some cases outperform the current generation. Although this research focused on servers, the paper discusses the performance of CPUs, which are also within laptops and desktops.
Last but not least, the ultimate outcome and benefit for your company is a conspicuous saving of money.






Notion 14
What are the benefits of digital sobriety for customers?
Target skills
Learn how customers will benefit from digital sobriety

https://www.canva.com/design/DAFEOeLy4Qg/view
Some Benefits:
	same performance as new products for example thanks to the possibility to change the aspects that don't work well and to improve some functions.
	Refurbish: possibility to upgrade and customize products, so you have unique materials.
	saving of money: keep the same PC (and other devices) for a longer period and follow practices like turn off the Wi-Fi every time you don't use it.







Notion 16
What is sustainable web design and its main principles?
Target skills
Define what a "sustainable web design" is and its main principles.

According to Tom Greenwood (the author of "Sustainable Web Design"), Sustainable web design is an approach to designing digital products and services that puts people and planet first. It is based on the following principles: clean, efficient, open, honest, regenerative, and resilient. (Learn more in our notion 20 about the Sustainable Web Manifesto).
As we will see throughout this lesson, these principles can be implemented through a number of good practices:
1.        Web Performance Optimization
How quickly do assets download to a user’s device? Web Performance Optimization implies good practices such as image optimization, reducing http requests, code minification.
2.         Content Findability
How quickly can users find the content they need? And how useful is that content once it’s found? Content findability implies working on SEO, keywords and content organization.
3.        Usability
How quickly can all users accomplish tasks across devices and platforms at various bandwidth speeds? Usability implies good practices such as working on a sober and uncluttered design, a familiar and accessible navigation layout, optimizing page loading times and making your website responsive.
4.        Green Web Hosting
Are the servers hosting your digital products and services powered by renewable energy? Is your provider local?
5.        Client and Project Ethos
What are your digital projects actually promoting or selling? How do you execute them transparently and effectively?
6.        Business Practices:
How does your organization embody these same principles in its operations?
To go further and access some useful resources on this topic, you can go on this website : https://www.mightybytes.com/blog/sustainable-web-design/






Notion 17
Become a Carbon-Aware Designer
Target skills
Learn the main principles of designing for carbon-aware digital experiences.

Raising awareness about the carbon footprint of digital is a crucial issue in eco-design. As digital activities still seem virtual and intangible to many internet users, it is important to inform and make them aware of the material consequences of their digital consumption choices. In order to do so, designers need to work on pedagogical and appealing carbon-aware digital experiences. Here are five carbon-aware design principles:
Give users information on carbon intensity
Make the information on carbon intensity accessible to users. By concretely seeing the CO2 impact of their actions, users will be empowered to change their behaviour. If you know where the servers are based, you may be able to estimate the carbon intensity from the grid data and provide real-time data on the carbon intensity of your website.
Help users choose according to carbon intensity forecast
Did you know that, just as the weather report helps us plan our daily lives, carbon intensity forecast can help users organize their digital activities? There are solutions which provide actionable data, quantifying how carbon intensive electricity is on an hourly basis around the world. They indicate when digital activities rely on big data centers and times when low-carbon power sources, like wind and solar, are most plentiful. By giving this information to the users, you can help them make their digital consumption choices according to carbon intensity forecast.
Drive people into low data alternatives
You can offer low data alternatives to your « usual » content. For instance, when building BETC’s annual CSR report website, the designers assumed that illustrative photographs were too heavy and not necessarily useful as such, so they were redesigned in the form of very light drawings. Nevertheless, the users still have the possibility to view the original photo but only if they need or want to. You can refer to this principle for many of your contents: give your users the choice between a « heavy » content such as a video and a low data alternative like an audio file which can provide approximately the same information. Drive them to wonder which one would be the most relevant in their context. For example: do you need to play a video if you know you will only be listening to it? If you really want to watch the video, when will the carbon intensity be low so that you can reduce your impact?
Make the low carbon alternatives appealing and fun
Low data interactions or activities do not have to be unpleasant experiences. Try to design fun and pedagogical low data alternatives, to add playfulness and digital wellbeing in your carbon-aware experiences.
Give the user meaningful feedback
Provide feedback on behaviour change and its impact. It is important to motivate, engage and empower users, and reinforce their carbon-aware digital routine. Your experience will be even more powerful if users receive feedback with emotional or gamified affiliations.
These principle were fully inspired by « Branch », an online magazine written by and for people who dream of a sustainable and just internet for all. To go further about design for carbon-aware digital experiences, read their article « Design for carbon aware digital experiences » https://branch.climateaction.tech/issues/issue-1/design-for-carbon-aware-digital-experiences/






Notion 18
Web design strategies also involve the Content & Marketing department
Target skills
Learn the link between content and sustainability

As previously stated, content management has a significant impact on the level of sustainability of websites. We have seen simple good practices such as compressing images and paying attention to the weight of videos, but the links between marketing, content and sustainability can be explored further.
First coined by Herbert Simon, the 1970s Nobel Prize winning economist, the term and concept of “Attention Economy” has never been more meaningful than today. Indeed, the boom in digital content has led companies and content creators to a fight to catch our attention. A lot of business models rely on the ad space a company or a creator can sell, so everything is shaped to increase it by hooking us as much as possible. Over the past decades, most digital marketing strategic principles have been developed to this end. Personalised ads and recommendations, Autoplay, infinite scroll, pop-ups and all those well-spread methods are designed to increase the number of views, the time spent by visitors on platforms, the amount of content consumed and the quantity of data collected.
Sustainable web design leads us to question this system to put forward a more sober approach of content and marketing. And contrary to how it may appear, it does not necessarily imply sacrificing performance. In fact, eco-design offers opportunities to rethink digital content and marketing strategies. If well thought-out, it can even add value to your content and improve your results, creating an interesting virtuous circle. Let us see why and how green content and marketing can be a winning strategy.
Sobriety in the battle for attention : the art of being “powerfully simple”
Remember we are all constantly overwhelmed by content suggestions in our digital environment. To attract and engage users, you don’t necessarily need plenty of content or expensive fancy animations. Getting straight to the point with clever and sober content can be a better strategy to catch attention.
An article published by the British media Design Week outlines the case of Jason Bradberry, a UK-based designer, who recently worked on the redesign for Becolourful, a brand voice consultancy. The website takes a low-carbon approach, making use of the studio’s brand colours and prioritising text over video-heavy case studies. The founder of Becolourful Emily Penny explains that this approach was a useful way of thinking about Becolourful’s offering – instead of compiling all the work the studio has ever done, it provided an opportunity to hone in on its services. “Websites can get out of control and become a Wikipedia of everything an agency knows about their discipline,” she says. “But in doing that you lose your big message, the one you want to be remembered for.”
To go further, go and check the article on Design Week website https://www.designweek.co.uk/issues/8-14-november-2021/carbon-footprint/
Give your content several lives
Give priority to quality over quantity. Limit you production to a small amount of well thought-out content with high added value. If your content is rich enough, it will be able to live several lives, to be recycled and reinvented over time and on several communication channels : websites, social media, press releases, ad campaigns etc. Creating such powerful content is a challenge, but it can be a wiser, more efficient and more meaningful way to use your workforce.
Strengthen the impact of your message by creating trustworthy content
Consumers become more and more aware of the carbon foot-print of the web. Respecting the fundamental principles of eco-design and, as we have seen earlier, raising awareness through a clever carbon-conscious approach can add an interesting value to your content. It will make your message more engaging and trustworthy.
Widen your audience by creating simple, accessible and sustainable content
Eco-design can help you widen your audience because :
	It improves SEO. To learn more about this fact, check Notion 12 in Module O4.
	Eco-design and accessibility are closely related. The more sober and simple your website is, the more inclusive it will be. To know more about this, check Notion 14 in Module 5.

Personalised experiences : between sustainability and user needs
You can offer several content choices to users in order to create customized experiences which fit with their real needs. As discussed earlier, on your website you can choose to display images only on explicit request of the user, rather than loading and displaying them systematically. Or you can offer the choice between a video and a podcast which give the same information but will fit with different contexts. Doing so, you will widen possibilities while offering a carbon-aware digital experience.






Notion 19
Evaluate & recognize a sustainable website from an unsustainable one (case analysis: 1 to 3) • a website with cluttered JavaScript • a website with heavy media • a non-responsive website
Target skills
Learn to distinguish between a sustainable and unsustainable websites, analysing some examples.

When we consult a website (or a mobile application), it is not necessarily obvious at first glance if it was designed in a sustainable way or not.
Some clues can give us an indication such as the loading time of pages and images. If you notice an unusual loading time it is likely that the code or media used is not optimized.
You can also use different devices to view the site: computer, tablet, smartphone and observe the display on these different media or in different browsers. A responsive site and its contents should display correctly in these different contexts.
Beyond these easy to implement tests you can go further and make a more accurate opinion on the durability of the sites you visit. There are now many analysis tools that allow you to measure the different components of the sites and to obtain precise information on the other side of the picture.
The Eco index
You can for example install the Green IT-Analysis extension in a chrome or Firefox browser.
This extension allows you to calculate the Eco Index, which measures the environmental impact of a site.
[image: All media on this site are described by the text nearby]Eco Index analyzes a number of criteria on the loading of a web page.
Installation of the GreenIT-analysis extension(attention, it is a tool rather reserved for developers)
To install this extension go to https://chrome.google.com/webstore/detail/greenit-analysis/mofbfhffeklkbebfclfaiifefjflcpad and click on add to chrome.
Once the extension is installed you can analyze any webpage by opening the developer pane of the chrome browser
[image: All media on this site are described by the text nearby]Then click on the Green-IT tab.
[image: All media on this site are described by the text nearby]After that click on "start analysis" to get a detailed list of impact criteria evaluated one by one.
[image: All media on this site are described by the text nearby]This allows you to have an initial idea of the points which are possibly problematic. Images, JavaScript code, CSS...
[image: All media on this site are described by the text nearby]We can see in this example the results for a very bad site in terms of sobriety.
Locate the poorly optimized media
In the example above we can see for instance on the analyzed page:
for the criterion Don't resize image in browser: 23 images had to be resized
for the criterion Optimize bitmap images : 13 image(s)should probably be optimize, minimum gain estimated: 740 KB
Detecting cluttered JavaScript code
Other browser features can help you to deepen your analysis.
For example, the coverage tool in Chrome DevTools can help you evaluate unused JavaScript code.
[image: All media on this site are described by the text nearby]Removing unused code can speed up the loading of your page and save cellular data for your mobile users.
[image: All media on this site are described by the text nearby]This tool allows you to visualize for the different elements of the page, the share of code used compared to the share of code downloaded.
The block on the right usage visualization highlights in red the part of code not used. The more the red part is important compared to the blue part, the more there are probably optimizations to be done to simplify the CSS or JavaScript.
Test the responsiveness of a site
A Responsive site allows everyone to be able to navigate simply and efficiently whether they are on mobile, tablet or computer. Websites that are not adapted to cell phones are a waste of time (content overflowing the page, links too small, zoom and horizontal scroll to read, ...). Most mobile users give up when they arrive at a non-adapted site, a reaction proved by the high bounce rates observed on Google Analytics.
To easily test if a site has a responsive design, and see how it reacts, you can already resize horizontally your browser window.  If the site is "responsive" its presentation should automatically adapt to your window once certain key dimensions are reached.
Otherwise you can also use one of the many existing tools to check the behavior of a site by simulating its display on different devices:
for example, the site Am I Responsive?
https://ui.dev/amiresponsive?
Just type the URL of the page you want to test to check the behavior of your page on computer, tablet or cell phone.
As an example, here is the result for thegoodmanager.eu
[image: All media on this site are described by the text nearby]and an example of a non-responsive site where we see that the smartphone version of this site is not displayed correctly
[image: All media on this site are described by the text nearby]





Notion 20
You’re ready: The Sustainable Web Manifesto.
Target skills
Get acquainted with "Sustainable Web Manifesto".

What is the Sustainable Web Manifesto?
Initiated by an environmentally conscious London agency, Wholegrain Digital: https://www.wholegraindigital.com/, the Sustainable Web Manifesto is a response to the increasing use of data on the web.
As you saw in Lesson 1 of this module the web and the digital world are having a crucial ecological impact. "If the Internet was a country, it would be the 7th biggest polluter"? This is why Wholegrain Digital proposes 6 fundamental principles that all actors involved in the digital world should commit to respect in order to globally reduce this impact.
What are these fundamental principles?
Clean: The services we provide and the services we use will be powered by renewable energy.
Efficient: The products and services we provide will use the least amount of energy and material resources possible.
Open: The products and services we provide will be accessible, allow for the open exchange of information, and allow users to control their data.
Honest: The products and services we provide will not deceive or exploit users in their design or content.
Regenerative: The products and services we provide will support an economy that feeds people and the planet.
Resilient: The products and services we provide will work when and where people need them most.
To find the details of the 6 principles, sign the manifesto and declare your commitment to create a sustainable Internet: https://www.sustainablewebmanifesto.com/






Notion 22
How your website is supported: Domain- Host – Server – Data centre.
Target skills
Learn about the main components that make a website available in the web.

How to give birth to your website, or in other words – how to bring your web site to the Internet?
No matter what type of website you create, there are 4 main parts that collaborate in order to make your site go live.
Domain Name
First of all, your site would need an address so that anybody would know where to find it.
The domain name is the address of your website that people type in the browser’s URL bar to visit your website.
The internet is basically a huge network of connected computers. In order to be identified within this network each computer has an IP address, which is a series of numbers separated by dots:  78.256.66.2. The computers have no problem remembering these numbers and searching for each other by the IP address, but for us it can pose a problem. To solve this problem, the domain name was invented. It can use words instead of numbers so it is easy to remember a website address.
Web Hosting
Now that your site has got an address, you need to provide housing for all its content. This is provided by web hosting.
Web hosting is a place where all the files of your site live.
You usually pay a company that gives you this place on their computer. When someone introduces your domain name in a browser, this name is translated into an IP address of the company´s computer. This computer that stores all your website´s files sends them back to the user´s browser.
Domain name and web hosting are 2 different services, but both are needed to make websites function. Usually web hosting companies provide both services and it is more convenient to manage them. Although, you can get them separately from different providers.
The computer that stores your website´s information as well as a lot of other data (e-mails, database, website builder, control panels) is called a server.
Therefore, if we compare our website to a house, then a web hosting server would be a plot of land where it is built and a domain name would be our home address.
Data Centres
Servers usually form part of a data centre.
A data centre is a building that provides space, power and cooling for a big network infrastructure. The networks are composed of servers.
Data servers store, share, process and manage large amounts of data.






Notion 23
What is green web hosting and which criteria you should look for when choosing a green web host?
Target skills
Learn the concept of "green web hosting", REC (renewable energy certificates) and VER ( carbon offset certificate).

Now we know that our website content eventually ends up living in some data centre.
These centres are the most energy-hungry facilities. The International Energy Agency estimates that 1% of all global electricity is used by data centres and that by 2025, they will consume 1/5 of the world’s power supply. The largest part of the energy goes to powering the servers, but they in turn produce heat and need to be cooled.
Green Web Hosting
To reduce data centres' energy consumption and CO2 emissions a smart combination of technology and innovation is required. This is where Green Web Hosting emerges.
Green web Hosting refers to web hosts that try to minimize the negative environmental impact. How do they do it? Mostly by using renewable energy and carbon offsets.
As data centres usually don´t produce their own energy but rather depend upon their energy provider, they cannot dictate how the energy should be produced.  But they can buy certificates that prove the green origin of the energy.
REC & VER Certificates
There are 2 main types of certificates:
	REC standing for Renewable Energy Certificate or Renewable Energy Credits. Companies that specialize in producing renewable energy issue these certificates. When a web host buys this certificate, they can confirm that they have helped in the generation of a certain amount of renewable energy.
	VER standing for Voluntary or Verified Emission Reductions. These are carbon-offset certificates proving that greenhouse gases have been reduced somewhere in an equivalent amount as the certificate states.

Besides the efficient hardware, software efficiency is also important. So ask your potential web host whether they provide technologies minimizing server load, such as:
	The latest version of PHP. PHP (Hypertext Processor) is a programming language run on a web server. It helps make web pages more interactive.
	Service-side-caching technologies like Varnish. Website caching is the process of storing a copy of a website in a temporary location. It helps the web pages to load faster.
	Static page generators for CMS based websites like WordPress or Drupal. You will learn more about CMS, static and dynamic websites in Lesson XIII.

When you look for a web host, do a little bit research. Check their sustainability credentials and ask them about their sustainability approach: do they have REC or VER, or maybe they have their own renewable energy generation (solar systems, wind turbines) or do they have direct renewable energy supplies from other local providers.
The best place to look for a green web host is The Green Web Foundations Directory (https://www.thegreenwebfoundation.org/directory/ ). It includes a list of 389 green hosting companies in 28 countries. The companies can provide proof of their green claims. This directory service is free.






Notion 24
PUE rating and efficient web applications.
Target skills
Learn what the PUE (power usage effectiveness) of data centres is.

Data centres' power consumption efficiency can be measured with the help of the units called PUE (Power Usage Effectiveness).
How to determine PUE and its ideal value
PUE is calculated by dividing the total amount of energy used by a data centre by the power used for operating its IT equipment.
Basically, it represents the proportion of energy used by computers compared to the energy used by other systems such as cooling and lighting.
Another criterion to choose your web host is their low PUE. An ideal PUE is 1.0, which is equal to 100 % efficiency. That means that all the consumed power is used by IT equipment and there are no power distribution losses. Though perfect efficiency can hardly be achieved, there are companies getting very close. According to Uptime Institute survey, the average PUE for data centres in 2021 was 1.57. High efficiency data centres such as those run by Google have a PUE as high as 1.11.
There is a software that helps to monitor, manage and measure energy usage across all assets in the data centre. It is called Data centre Infrastructure Management (DCIM) software.
Data Structure Efficiency (DCiE) is correlative to PUE and represents the energy efficiency of a data centre in percentages. The formula to calculate it is the following: DiCE=(1/PUE) x 100. Based on this formula the average PUE mentioned above is 63%.
Here is the table that illustrates efficiency levels based on PUE and DCiE:
https://www.canva.com/design/DAE4tRCrCzs/view






Notion 25
Best eco-friendly hosting to consider.
Target skills
Get acquainted with the best green web hosting providers.

Now that we've gotten familiar with green web hosts, certificates and PUE rating, let’s have a look at some of the best green hosts and their achievements.
Green Geeks https://www.greengeeks.com/
Type of certification: REC. They also closely collaborate with other environmentally conscious companies buying wind energy credits. Their data centres are more eco-friendly thanks to efficient hardware for their data servers. Besides that, they plant a tree for every person who signs up for their services.
Kualo https://www.kualo.co.uk/
Type of certification: REC. They run their data centres based in the USA and UK with 100 % renewable energy. In the UK their energy provider is E.ON and in the US – Native Energy. They invested in energy efficient servers. Their PUE rating is between 1.2 and 1.3. As part of their green policies, they promote remote working to reduce travelling, encourage recycling and aim to reduce waste.  Kualo is also very active in tree planting to offset carbon emissions: the company plants one tree for each order, plus 12 additional trees monthly for each of its employees. Since 2020, the company is committed to becoming a climate positive business (you can learn more about it here: https://www.kualo.co.uk/blog/becoming-a-climate-positive-business )
A2 Hosting https://www.a2hosting.com/
Type of green certification: VER. The company partners with Carbonfund.org to go green, purchasing carbon offsets equivalent to 100 % of all the power they consume. Through this partnership Carbonfund.org can invest more in generating power with clean, renewable sources on a global scale. The web host’s donations have neutralized approximately 2.3 million pounds of greenhouse gases.
Besides that, A2 hosting recycles its old hardware, either using it for the clients who need fewer resources or re-selling it to the public. They increase their overall data centres efficiency thus reducing the need for cooling.
HostPapa https://www.hostpapa.com/
Type of certification: REC. The company partners with Bonneville Environmental Foundation. Their green energy tags (RECs) are worth 100 % of the energy consumed, resulting in neutralization of thousands of tons of CO2.
One interesting initiative to highlight was their work in donating $5 to the Save the Elephants foundation for every client that wanted to migrate from GoDaddy. This initiative was a response to the former GoDaddy CEO sharing a video from an elephant-hunting trip on Twitter.
Other eco-friendly policies: Regular Earth Day initiatives and reforestation efforts.
Eco Web Hosting https://www.ecowebhosting.co.uk/
Type of certification: VER. Eco Web Hosting publishes monthly sustainability reports as proof of its work on environmental protection. For example, in September 2021, the company planted more than 4,800 trees in Haiti, Indonesia, Madagascar, Mozambique, Nepal and the United Kingdom, and also funded two Gold Standard projects in India and Indonesia.
Besides purchasing carbon offsets they co-work with tree-planting organisations for each website hosted.
The company states that their servers are extremely efficient and they are always finding new ways for improving their efficiency.
What other aspects to consider when choosing a web host?
Besides the web host´s sustainability approach, take into account some other aspects, such as:
	whether it satisfies all your technical needs;
	price;

and the most important components:
	reliability
	excellent customer service.







Notion 26
Self-hosting, a good idea?
Target skills
Learn what self-hosting is and how it differs from shared hosting?

In the previous points, we have been looking at different aspects of web hosting and even considered some green web hosts.
All these types of web hosting discussed above can also be called shared hosting. This means that your website files are located on the same server as many other websites. So, basically, you share a server with others.
Shared hosting is the most popular and affordable type of hosting. The advantage of it is that it can give you anything you need in one place: the domain registration, the hosting, the software and the maintenance as well as security. On the other hand, you are limited on what you can create because of the tools and service provider limits.
Now we introduce you to another term: self-hosting.
The difference between the two types lies in the computer(s) where your website lives. For a self-hosted website you use your own server in your house or business, and you have total control over it.
What do you need to be able to self-host from your own home?
	An Internet Service Provider (ISP) which allows you to do this (be mindful that the upload speed should be capable of letting your site visitors download the page in an acceptable time);
	A dedicated IP address (check with your ISP whether they have this option for an extra cost);
	A computer that will function as a server. You can buy used hardware for this purpose or re-use your computer.
	A server software (depends upon the operating system you choose: Mac, Windows or Linux). Apache is the most well-known software for Linux;
	Set up web traffic by opening ports on your home router and firewall.
	Don't forget that you also need a domain for your website.

Nowadays, self-hosting is quite feasible, and its main advantages are :
	Gives you control over your data and services;
	Can be cost-effective;
	You decide what power it is run by and can provide 100% green energy;
	You can re-use hardware;
	You will learn a lot about how the internet works by operating your own server;
	You can explore new possibilities and customize things.

But, as with everything, there are some downsides as well:
	Quality and performance may be lower than premium services. Your server performance will largely depend upon your internet provider. As soon as you have more visitors, you might come across internet access speed problems. Besides, the CPU and RAM of your computer/server are also crucial.
	Your website availability can be damaged by a power outage or accidentally turning off your computer;
	With great servers come great responsibilities. As you are the one who operates the server, you are the one who is responsible for all the data. In case they are lost, nobody will be able to restore them for you.
	It requires some knowledge, work and patience. You will have to learn a few things in order to set up your server properly; you will also have to do the maintenance tasks and ask for support if something breaks or won't work.

In terms of sustainability:
Self-hosting gives you total control over your server. So if you make sure that your home or business is 100% run by renewable energy (maybe you use your own solar panel system), you can ensure your server is green. As mentioned before, you are the one who chooses your hardware, so you can also contribute to the reduction of e-waste, giving new life to old computers.
Summing up, when choosing between a web host provider or self-hosting, carefully weigh all the pros and cons. Your choice will also depend upon your goals and business model, as well as the time and effort you want to dedicate to site-building and managing.






Notion 28
Why page speed matters.
Target skills
Understand the importance of high-performance websites.

In this section, we will discuss the concept of web performance optimization.
Web performance is defined as the speed at which a web page downloads and displays in the user's browser. In other words, web page optimization is about improving the download speed of the website so that it delivers content to users as quickly as possible. Along with efficiency and renewable energy, web performance is one of the key factors that influence the sustainability score of your website.
A website consists of a varying number of web pages. These are composed of documents in HTML (Hypertext Markup Language) or XHTML (Extensible Hypertext Markup Language) format. Internet users access a web page by entering its URL address in the address bar of a web browser (Mozilla, Firefox, Chrome, etc.) or by clicking on a hypertext link in another document.
The slow downloading of a web page can have various consequences on:
	the ranking of the website in search engines,
	the website traffic and
	the user experience (dissatisfaction)

When an Internet user launches a search in a web browser, the user is overwhelmed with information. Different sites are proposed in response to his request. It is therefore important to take into account the download time of your web page.
The loading time of a web page is the time required for all the elements of the latter to be displayed during your search via a search monitor.
The performance of a web site depends on a number of factors such as
those related to the physical server.
The physical server is a device, similar to a computer without a screen, on which the website is hosted. It is important that it has sufficient bandwidth and network port speed to allow optimal download times when sending web pages.
Web server aspects.
The web server enables the processing of the request and delivery of web page content to end users over the internet.
Key figures
	"Google's benchmark for page speed is about 2-3 seconds."
	"53% of visitors will abandon your website if it takes longer than 3 seconds to download."
	"Amazon found that every 100ms increase in load time results in a 1% decrease in revenue."

Ref: https://mlocalseo.com/statistiques-vitesse-sites-web/






Notion 29
Optimizing performance on the client side.
Target skills
Learn what web performance is on the client side and how can we improve it ?

Web performance optimization consists of two essential variables, namely server side performance and client side performance. In this grain we will focus only on the problems encountered on the client side and how to improve them.
The web performance on the client side corresponds to the information that the client sees in the web browser.
How to optimize them
Client-side web performance refers mainly to file size and file numbers. In other words, how long it takes for a certain number of files to be downloaded and viewed by the client.
Note that the main objective of performance optimization on the client side is to optimize the download time versus the number of files downloaded. Therefore, it is important to take into account a certain number of elements in order to optimize them as best as possible. Here are some of the elements:
Set up a CDN (Content Delivery Network).
This device allows local redistribution of server content and caches content that does not require permanent updating.
Recommended tool: https://www.cloudflare.com
You can learn more about CDN in Lesson 14, Notion 89.
Grouping files - "Bundle and minification".
It is highly recommended to group files in order to reduce the number of files when downloading. Note that it is also important to reduce the file size by using minification techniques in order to optimize the content.
One of the recommended tools is a WordPress plugin https://fastvelocity.com
Use WebP (Web Picture) images rather than JPEG (Joint Photographic Experts Group), PNG (Portable Network Graphics), etc..
The WebP compression format reduces the size of an image. In addition, it is lighter and the download time is reduced.
To conclude, as many modifications as you will make to your website, as many problems as you will encounter, both on the server and client side.  Therefore, updates must be made regularly.






Notion 30
Optimizing server performance.
Target skills
Learn what server-related performance is and how to optimise it

As mentioned in the previous post, web performance optimization does not only focus on client-side performance but also takes into account server-side performance. In other words, client side optimization is not enough to improve web performance, it is also necessary to focus on server side performance optimization. In this grain we will discuss the problems encountered on the server side and how to improve them.
Server side performance is the time it takes for the server to execute a request.
server performance optimization
Server performance optimization consists in making a website faster in terms of downloading information. It is therefore important to take into account a number of elements.
Here are some of them:
Optimize application dependencies
Most software uses databases such as SQL Server, Oracle, Redis, external HTTP web services, etc.
In order to limit application dependencies, it is recommended to establish a code profiling. Code profiling consists of analyzing the execution of a program in order to obtain information on its runtime behavior.
Suggested tool: http://stackify.com/retrace/
Identify application errors
It is important to handle exceptions. These highlight errors and code performance problems.
Optimize web pages that are recurring
This step consists of listing the pages of your website that are the most used as well as those that are the slowest. The goal of this exercise is to identify the most used requests and those that take the most time on your server.






Notion 31
Performance evaluation tools.
Target skills
Get acquainted with some tools that can help you measure and analyse your web performance.

Here are 4 tools that will allow you to analyze and improve the performance of your website.
PageSpeed Insights (free tool from google) https://pagespeed.web.dev/
This tool allows you to measure the loading speed of a web page. Just copy the URL and the tool will give you a report with different indicators.
Dareboost (offers a free version) https://www.dareboost.com/fr
This tool analyzes the performance of your website and those of your competitors. It will make recommendations on how to improve your website taking into account the variables "user experience" and "natural referencing." Note that the latter refers to the technical and editorial optimization of web pages as well as the search for external links.
Metrix (offers a free version with paid options) https://gtmetrix.com/
This tool analyzes all the web pages of your website. It allows you to detect the elements that slow down the loading speed of your website.
appYuser INSIGHT (offers a free version with paid options) https://www.quadran.eu/appyuser/
This tool allows you to measure the performance of a website and customer satisfaction. In short, it allows you to reduce the dissatisfaction of Internet users.






Notion 33
Content strategy (objectives, audience, and purpose).
Target skills
Learn the main principles that make content effective and respect the sustainable web design strategy.

One of the website components that can contribute to digital sustainability is the content.
Each time our visitors navigate to a new page, our site refreshes and sends requests to load all the features again from the server. In order to reduce these user journeys to accomplish their goals we can consolidate our content to have fewer pages. This means providing exactly the amount of information needed. That will also result in:
	customer satisfaction as they can quickly find what they need;
	save energy by reducing the time spent online and the number of pages loaded;
	improves SEO (Search Engine Optimization – you can learn more about in Unit XII).

How quickly the users get to the content that answers their questions at any moment is what contributes to a more sustainable content strategy.
Let’s see what are the main content principles that meet our organizational needs and at the same time consider their environmental impact. We provide 7 steps to create a sustainable content strategy:
1. State your objectives.
Content strategy helps the organization achieve its goals. So, the first step would be to set these objectives. Be clear and specific in order to easily analyse whether the goals were achieved.
2. Determine your audience.
This step consists of putting a face to the person you are creating content for. Once you have determined the audience and their needs, you can address them in the most effective way.
3. Find a place for your content to live on.
There are many platforms to distribute the content. Don´t try to mark your presence on all of them (it is not the most sustainable way). Investigate which communication channels are mostly used by your target audience. Pick those that give you the highest possibility to catch your target users’ attention. Pay attention to how sustainable the platform itself is. If your audience prefers video, you can choose between Youtube or Vimeo. According to Greenpeace “Clicking Clean 2017 Report” Youtube being part of Google products is carbon neutral and Vimeo gets low marks for environmental sustainability from Greenpeace (you can get more details at: http://www.clickclean.org/uk/en/ ).
[image: All media on this site are described by the text nearby]4. Set editorial standards.
Syntax, style, grammar, voice etc., define all those standards for your communication. Whether you chose to be informal or academic, stay consistent through all your communication channels. Also, don´t forget about the importance of making your content accessible so that it can be reached by anyone in spite of their abilities.
5. Define visual standards.
Visual aesthetics are a vital part of the content strategy. On the other hand, images and videos are the biggest energy users. We don´t suggest that your sustainable website should be text only, but keep imagery and video as energy efficient as possible. In the next units (8 and 9) we will study in detail how to optimize them. The general tip: before using any multimedia ask yourself: Does it add something for a user? If there is no clear purpose, perhaps you don´t need it on a particular page.
6. Define a distribution strategy.
Once you defined the channels for your content distribution, you should state how you will do that. Will you pay for promotional posts and if so, have you set a budget for that purpose? How might user interactions widen your potential reach? And the most important thing – how often will you have to create new content. It is very helpful to define good practices for adjusting post frequency and traffic generation.
7. Measure your success.
You cannot track what you don´t measure. Measuring performance is important in order to determine what´s most important for your users. Knowing this you will be able to create content that meets their needs in the best way. Set specific criteria to measure content performance: clicks, views, purchases, signups, information requests etc. Choose the tools that help you better understand your content performance. Google Analytics is one of them.
The content strategy is important but not sufficient. You should also maintain it over time. To make your content governance process effective include regular team meetings, performance reports and content audits. It will help you easily identify areas for improvement and better prepare for the future.






Notion 34
Think inclusive and equitable design (JEDI practises).
Target skills
Learn about project ethos with JEDI principles at its core.

One of the important sustainable web principles is client and project ethos.
When we create digital products and services it is very important to promote Justice, Equity, Diversity and Inclusion (JEDI). Moreover, we should include these principles at every stage of our digital project, including web development. A project ethos with JEDI at its core is more likely to attract people working on it as well as its potential audience. It would also lead to more sustainable practices.
Usually web designers and developers count for excellent internet connection and powerful devices. This fact may influence their work and make them design for their own privilege. As result, less privileged users will be excluded from enjoying their product. These less privileged users are those who have slow internet connections and more basic devices. In a predominantly white and male dominated technology industry, it is very important to enlarge the focus to include this group of people (less privileged, often discriminated). This will lead to creating more accessible and equitable experiences. At the same time, these experiences will be more efficient as they require less data use and less processing energy.
Digital design has the advantage of being interactive and allowing you to get instant feedback from users. Unlike the static design of the past century where product simply existed and established some trends, diversity in a digital design is more about conversation between creators and consumers. Actively involving your audience helps your team be more flexible and open-minded and respond with design that is more inclusive.






Notion 35
Why and how you should avoid Dark Patterns.
Target skills
Learn the concept of "Dark Pattern" and why we should avoid them.

Dark Patterns are tricks used by websites, programs, and applications in order to make users do things they didn't intend to. Despite of its purpose any webpage should be beneficial for the user. Applying dark patterns in order to increase your own benefits by deceiving the user contradicts the purpose on any webpage existence.
Below we provide you with 7 examples that use design to intentionally deceive people. Avoid any of them in your web design.
1. Roach motel
It is a type of dark pattern that makes it easy to get in but hard to get out. Internet is full of different types of subscriptions (newsletter, software, premium plan etc.) that make it extremely difficult for a user to find where to unsubscribe.
2. Bait and Switch
It means changing design patterns without warning. E.g., if you used a blue button to skip to the next page and suddenly that same button converts into a “Buy button” it is very possible that you click it before realizing that the action behind it changed.
3. Disguised ads
These are advertisements that are disguised as other type of content in order to make you click on them.
4. Sneak into basket
When you try to buy an item but somewhere in a purchasing journey some additional items are added to your cart that you didn´t choose at any moment. It may happen through an opt-out radio button or check box on a previous page.
5. Hidden costs
When you get to the last step and check out you find out that the price changed because of some unexpected charges that were not included in the initial price, like taxes or delivery charges etc. It means that the attractiveness of the initial price was misleading.
6. Privacy zuckering
This dark pattern is named after Facebook CEO Mark Zuckerberg. It consists in making you publicly share more information than you are willing to. Very often accepting the "terms and conditions" we give permission to share our data externally.
7. Scarcity inflation
This pattern uses our emotional bias toward missing out on something. Don´t fake limited availability of something (e.g. only one room left) unless it is real.
These are just some examples of deceptive user experience patterns that flourish with no control on internet today. They are complete contradiction to the sustainable web design, which is meant to be honest.
Besides, in terms of environmental footprint, many of these patterns assume more extensive data processing and consequently higher energy consumption.






Notion 36
Accessible content.
Target skills
Learn some fundamentals for making your content more inclusive.

One of the important aspects of the content development is its accessibility. The next module of our course is totally dedicated to the subject of web accessibility.
Today we offer you a short list of fundamentals to make your web site more accessible.
Users can easily navigate, find necessary information and know where they are.
How can we achieve it? By organizing well our content. It helps users to navigate effectively. It is important that content operates in the ways users understand. It should be intuitive and predictable. Such elements as descriptive page titles, sequential order of pages, understandable links, alternative paths to avoid the blocks of content that are on different pages can be very helpful.
Content does not cause any physical inconvenience.
An extravagant and flashy page maybe exciting, but besides consuming more energy it also can be very inaccessible. Flashing images and videos may trigger seizures in people with epilepsy.  Try to create web sites with a smooth and even soothing experience.
Text is readable and understandable.
Avoid overuse of abbreviations, jargon and a content reading level higher than 9th grade. Try to make the sentences short and the text not too large. Colour contrast is also extremely important. Light blue on dark blue won´t make the text very readable even for those who don´t suffer any visual impairment. Several useful tools can help you to check the colour contrast ratio. You will learn more about them in the next module.
Users have enough time to comprehend the content.
Provide users with enough time to read and use the content. Avoid an automatic scroll on your page; give the users a total control of their experience. Also, avoid annoying banners, pop-ups that cover the main content.
Applying accessibility principles to your web design will not only make it more inclusive but actually will benefit everyone.






Notion 37
Content´s expiry date.
Target skills
Learn how to manage your web content over time.

Should websites live forever? Usually in a physical product design, its expiry date is thought of from the very beginning. But what about digital products? Should our content stay online indefinitely or maybe it should be removed when not needed anymore? There is no right answer, as it might depend upon the type of the content. Some need constant updating, some other always remain current. But it is very important to ask yourself these questions from the very beginning in order to reduce waste online. Define processes to archive digital products and remove them from the internet, so they no longer require space and energy to store them.
A content audit can be very helpful in your content strategy. A content audit is the process of collecting and analysing content elements comparing them with the specific performance criteria of a website. Doing this on a regular basis can help to identify trends, fill the gaps, improve page accessibility and download speed, reduce emissions, track editorial changes and so on. They also improve user experience and help you better meet business goals over time.
Content audits answer these key questions:
	Which content performs best/worst against our goals?
	Who is the owner of the content? Who is responsible for its maintenance and updating?
	Which content is out-of-date, or has some factual mistakes, what is missing and what is in excess?
	Does your content meet specific accessibility and sustainability standards?
	Which parts of your content are evergreen (never out of season) and which are time sensitive?

They are also action-driven to help you make important decisions such as:
	Remove: Can you take it away?
	Keep as it is: Don´t touch it.
	Improve: Can you make it better? How?
	Combine: Could it be more useful merged with other content? How?

If you compare your content with a vineyard, than you like a caring gardener should prune it from time to time. It will help you to reap a good harvest.






Notion 38
SEO and keywords.
Target skills
Learn about the importance of making your content easy to find and how this will help your website's sustainability.

What is SEO?
Simply put, it is the process of improving your site to increase its visibility as the response to search queries.
There is a direct connection between SEO and user experience (UX). Bad design choices for the web pages that hinder user experience have a bad impact on search engine results.
Users want fast-loading pages that help them find the necessary information or accomplish a task using the least clicks possible.
Content findability is also closely connected with the sustainable web design. The more findable content means that the user has to go through fewer irrelevant pages. Fewer pages loaded means fewer server requests and fewer videos and photos loaded. All of that helps to save the energy.
Part of the SEO process is using keywords: words and phrases that describe your content topic.
One of the popular SEO techniques is keyword optimization.  It is important to put the right keywords in the right place.
6 Keyword Optimization Tips:
1. Audit your current page SEO.
You should check the following: title tags –unique and about 50-60 characters; meta descriptions – short page descriptions about 100-155 characters; properly formatted headings, short clear URL containing keywords; relevant and aligned with the context alt text for images; working links.
2. Find keywords for your site.
The best way to do it is by using special tools, such as Google Analytics and Google AdWords, or Keyword Magic Tool.
3. Map your keywords.
Once you have a list of keywords, it is important to position them well throughout the pages of the website.
4. Add keywords to your site.
The next step is to add your keywords to the existing content or modify it to include them.
5. Avoid keyword stuffing.
Don´t overload the article with the keywords at the expense of the content. You might be tempted to raise your search ranking, but poor content will produce just the opposite effect.
6. Always be focused on your target audience.
It´s important to remove the keywords that might attract the wrong audience to your site and include instead the search terms that your target audience wants.






Notion 39
Case analysis: Less is more. (https://a-k-apart.com/)
Target skills
Analysis of the content  strategy of the eco website: https://a-k-apart.com

Let´s analyse the content strategy used by the creators of the following website: https://a-k-apart.com/.
The You Are @ 10K Apart website (a-k-apart.com) aims to create a compelling web experience that can be delivered in 10 KB and works without JavaScript. It's about optimising every little byte to make sure your site works, no matter what. The challenge to create a web application with less than 10 KB was announced in the form of a contest.
For that purpose a contest page was built for interoperability, accessibility and progressive improvement in less than 10KB.
We won't focus on all the technical details of how they managed to do this, since many concepts have yet to be revealed by this module (those involving images, videos, fonts, code, etc.). Rather, we will look at the content strategy that was used to create this micro website.
The first step was to determine the target audience. It was split into 2 main groups:
	Competitors
	Viewers

Both groups could potentially overlap. The task then, was to design the website to support both groups and ensure an easy transition between them. This was achieved through different phases of website development:
	Launch: when there are no entries;
	In progress: when there were entries, but the competition was not open;
	Closing: when the contest is closed and no new entries are accepted, but participants are asked to vote for their favourites;
	Winner announcement after the judgment by both professionals and the community is carried out and the winner is determined (this is the page we can currently see).

Based on the outline above, the content for each page was planned according to each phase.
First, the authors began by deleting content that was not essential to each phase. The creators followed "Mobile First" model (you can learn more about it in Notion 10) and removed anything that might distract the user or not help them achieve their goal on that page. Then the text for each phase was drafted and the content was intended to be told as if you were talking to a partner sitting next to you.
Next, the content was organized into basic wireframes (diagrams depicting the structure and functionality of the site). While working on the wireframes, attention was paid to where the page size could be reduced or where markup (e.g., HTML5) could be used to improve the experience. In addition, importance was given to the organisation of content on smaller screens.
For more complicated interactions, IxMaps (flowcharts) were used. This system allows defining the different ways the user can experience the interface. For example, the entry page displays the most important information: project name, name of its creator/s, project description, and a link to a web. The screenshot of the web is helpful, but not necessary. Therefore, IxMaps were used to lazy load the screenshots only when JavaScript was available. Also, IxMap allowed loading an image in an alternative format for browsers that support WebP (much smaller than JPGs or PNGs).
All these previous steps helped the designer to get a good overview of the site's UI needs and to create a design system instead of individual pages.
Conclusions
What was learnt regarding content, strategy and information:
	Reduce distractions by focusing on the main objective.
	Write for people as if you were talking to them in person.
	Prioritise content by making sure the flow takes users where they want to go.
	Look for opportunities to improve by removing content or bringing it back only in certain scenarios.
	Look for patterns to create a design system, not just individual pages.







Notion 41
Types of fonts.
Target skills
Learn the types of fonts that can be used for a web-based design

In this module, we will discover the different types of fonts that you can use for the design of a web project and how they can influence the sustainability of a website.
Three types of fonts:
System fonts
These are fonts that are installed by default on all types of devices (Mac or PC). The best known are the Arial and Times New Roman fonts.
Web fonts
Unlike the previous ones, Web fonts have the particularity of being hosted online and thus offer a wider choice of fonts.
Custom Web Fonts (DIY)
This type of font gives designers the opportunity to create their own web fonts. Like the previous ones, they are also hosted online.
Font type affects the performance of the web and its environmental impact mainly through its size. In the next lesson we will see in detail how they are related.
As the web fonts offer a big palette for the designer, let´s have a look at the most popular sets of these fonts.
The most popular web fonts options
Adobe Typekit
Typekit fonts are not free. The subscription varies between $25/year for a personal account and between $40 to $400/month for professional accounts.
The web designer has access to a variety of fonts with a download size of 11Kb. They have the advantage of having less impact on the weight of the page than the Google Fonts.
Google Fonts
The more or less 600 characters of the Google Fonts are available to users free of charge. Moreover, its download size is about 28Kb.  When creating your website, if you choose a font from the Google catalog, it will only be downloaded once to the cached pages. This way, Google ensures that the fonts are displayed quickly.
Custom web fonts (DIY)
DIY fonts are not free. Note that the non-optimized version has a high download size of 30.5KB. As for the optimized version, the file size is smaller and requires fewer HTTP requests.
In order to optimize the performance of DIY fonts it is recommended to:
	Reduce the download size of the chosen font and thus make it lighter. It is recommended to use a service such as Font Squirrel.
	Load web fonts only on desktop browsers rather than on mobile phones.







Notion 42
Font impact on page load.
Target skills
Learn about how fonts impact web performance and sustainability.

Typography on the web is defined as the art of presenting content in a way that is pleasing, aesthetically pleasing and accessible to all.
When you create content on your website, you have the choice between customizing the font or selecting one from the Google catalog.
In this module, we will see the different impacts that the choice of a font can have on the performance and durability of your website:
Font loading
It is important to take into account the amount of energy required to load the chosen font. The longer the download time, the more energy it requires.
The HTTP requests
It is important to take into account the number of requests needed to load all the elements of a web page. The more HTTP requests there are, the greater the impact. It will require much more energy.
The weight of the page
The smaller the size of the web page (kilobytes or megabytes) the less energy it takes to load it. As a result, our environmental impact is less.
In the previous grain we have defined 3 types of fonts. Taking these criteria into account, we can conclude that system fonts consume the least energy because they are installed on local computers. However, they limit the possibilities for designers.
Web fonts, on the other hand, expand the designer's palette, but at the same time can increase HTTP requests  and page weight, and slow down page loading. Different sets of web fonts can have different effects, as seen in the previous grain with most popular web fonts.
A bad choice of font has a direct impact on a number of parameters such as
	The download time of the web page;

All the elements that make up a web page are likely to have an impact on its download time. So, if you choose a custom font, it is important to ensure that it does not have too great an impact on the performance of your website.
	Readability of the text;
	Accessibility of the text on all output devices (printer, etc.);
	Google search engine rankings;
	Carbon footprint of the site.







Notion 43
Web font options for accessibility & sustainability
Target skills
Get a list of the most popular fonts nowadays and their main features.

In one of the previous notions (41) we have seen some examples of the most popular web fonts.
In this notion we provide you with the list of the most common system fonts.
System fonts
	Georgia is a Serif font, which means that the letters have the particularity of being serif. "This font was created for Microsoft to ensure good visibility on low resolution screens. It is therefore easy to read on both a computer and a mobile device.
	Helvetica is a sans serif font. It is more modern than the serif font. It is also considered one of the easiest fonts to read.
	Open Sans is particularly readable because of the spacing between the letters, also known as "kerning".

According to Google, "it looks great on the web, as well as in print and on mobile interfaces, and has excellent readability because of its letterforms."
	Quicksand is a sans serif font created by Google, based on geometric shapes. It has the particularity of being very readable on mobile devices.
	Verdana, specially created for computer screens, is part of the Sans Serif font category. It is best used if your site contains a lot of text.

Some more examples of web and custom web fonts
	Rooney is considered a custom font. According to Jan Fromm, its creator, "its rounded shapes and delicate curves give an impression of closeness and softness".
	Karla is one of the so-called "sans serif" fonts, characterized by its simplicity. Google called it "popular and eccentric".
	Roboto is described as "bold and modern accessible". Created by Google for its Android operating system. Also used by Chrome.
	Ubuntu is described as having a "humanistic" style.
	Lato is described as user-friendly, strong, reliable and stable. It is considered the font of choice for professional web design.
	Futura is considered a clean and pure font and ensures good readability.

Some tips for sustainable font design
In order to limit the carbon footprint of your website, here are some parameters to consider when designing the font:
	Favor so-called standard fonts, which are those installed by default with operating systems, as opposed to special fonts. The most common standard fonts are Arial, Verdana, Times New Roman; Georgia; Tahoma, etc.
	If you choose to use special fonts, use them for titles or the site menu;
	Limit the number of variants;
	Remove unnecessary characters;
	and compress in WOFF2 format. It will allow you to reduce the weight of the font by at least 30%.







Notion 44
Energy efficient colour palettes
Target skills
Learn about energy needs of different colours.

The colors consume energy
Different colors consume different amounts of energy, so it is important to take them into account, when applying sustainable web design approach.
As a general rule, we use a maximum of 3 colors, namely:
	the main color,
	the secondary color
	the accent color.

Thanks to OLED technology, black is the only color that does not consume energy. When designing your website, use monochrome colors, that makes the files less heavy. The blue color consumes 25% less energy than green and red. As for white, it is the color that consumes the most energy.
The dark mode
It is important to give Internet users the possibility to activate the dark mode on their devices. This mode consists of darkening the colors and thus reducing energy consumption.






Notion 45
Find a balance between energy efficient and accessible colour palette.
Target skills
Learn how colour choices influence energy consumption and how to find the right balance between accessible and energy efficient.

Pixels consume energy
When we design web pages for display on OLED screens, we should take into account that each pixel is a tiny lightbulb illuminated individually when needed.
This fact allows us to save energy by choosing one colour before the others. Since black is the least energy-intensive colour and white is the most energy-intensive, dark colours need less energy than light colours to illuminate. However, red and green pixels consume 25% less energy than blue ones.
That is why a dark mode is often used on our mobile phones. The power consumption of these devices directly affects the battery life. The less power the screen consumes, the longer our device will work without recharging.
Some calculations
Here are some interesting Google statistics: Google Maps mobile app can consume up to 63% less screen energy in night mode than in standard mode on the phones with OLED screens.
Tom Greenwood (co-founder of Wholegrain Digital and author of the book "Sustainable Web Design") did his own rough calculations, taking into account the total energy consumption of a website (including data centres and CPUs on the user's device), and estimated that a dark background design could save about 10% of the total energy compared to a white background on OLED screens.
Energy efficiency & Accessibility
Our project focuses not only on the environmental impact of the website, but also on its accessibility. Therefore, it is important to ask how accessible our colour choices are and whether they contribute to readability.
According to Nielsen Norman Group research ( https://www.nngroup.com/articles/dark-mode/ ) : “In people with normal vision (or corrected-to-normal vision), visual performance tends to be better with light mode, whereas some people with cataract and related disorders may perform better with dark mode. On the flip side, long-term reading in light mode may be associated with myopia.”
It means that there's no "one size fits all" solution when it comes to the colour palette in web design.
We should pay a lot of attention to our target audience and find a balance that combines high colour contrast with low eye strain and low energy consumption.
One of the solutions can be to include both modes and let users choose which one they prefer, for example like they did at sustainablewebdesign.org: https://sustainablewebdesign.org/
https://www.canva.com/design/DAFPf71eHyI/view






Notion 47
The difference between raster & vector images.
Target skills
Learn about different types of images.

In a sustainable approach to your web design, it is important to consider image optimization.
In this post, we will discuss the main types of images.
Just like text, images are an integral part of a website. There are 2 types of images:
	Raster image, also called raster or bitmap image. "It is an image consisting of a matrix of colored points. It is a juxtaposition of points forming, as a whole, an image." Its size is characterized only as a printing size, it depends mainly on the technical and material display possibilities (pixel quality).

In the case where a raster image is intended to be printed, the notion of measurement is important.
Note that they are stored in a graphic format and the principal formats are BMP, GIF, PNG, JPEG, etc.
	A vector image "is a digital image composed of individual geometric objects, each defined by different attributes (shape, position, color, etc.) and to which different transformations can be applied."

In other words, they are stored as mathematical expressions before being translated into images on our screens. Its size is relative, as long as the image is in an environment adapted to its type, it adapts without losing quality.
On the other hand, if the environment is not adapted (printing, background, etc.), it will have to be transformed into a raster image. In this case, it is essential to establish a size and adjust its resolution.
Note that the main formats in which vector images are saved are Postscript, PDF, Illustrator, SVG, etc.
The main difference between these two types of images is that the vector format can be resized without losing the quality of the image, unlike the raster format.
Here is an example of what the two images look like: https://www.canva.com/design/DAFPe2PVjaI/view






Notion 48
Select the correct file type.
Target skills
Get to know different types of image formats and the main criteria to choose the correct one.

"Our brains process images 60,000 times faster than text".
"We retain 80% of what we see, against 20% of what we read".
In order to have an efficient web optimization and decrease your environmental impact, it is important to make the right choice of image formats. A bad choice of format has a major impact on the loading of your web page and thus increases your energy consumption.
The most commonly used image formats on the web are JPEG (Joint Photographic Experts Group); PNG (Portable Network Graphics); GIF (Graphics Interchange Format) and Webp.
The JPEG format
This format is recommended for photographs and most images with very broad colors and contrasts. The main disadvantage of this format is that it causes a loss of image. In other words, the more distinct color the image contains, the less compressible the JPEG is. Despite this disadvantage, this format is the most used on the Web because the quality of the images is better than the other formats.
In addition, with the same weight, the amount of information contained in the JPEG format is richer than the PNG format. In this case, the weight is optimized and requires less energy for storage and loading.
PNG format
This format allows you to compress an image without loss of quality and information.
It is the ideal format if you want to put transparency on your images. Note that its compression quality is higher than that of the GIF.
The GIF format
The GIF format allows the transfer of images and has the ability to combine several images in a single file. It has the ability to support transparency but only offers 256 colors. The big advantage is that it does not lose information during compression.
GIF is the ideal format for small images that need very few colors. On the other hand, if the image is larger and has many colors, the quality of the latter will be impacted and the file size will be quite high.
Note that this format is less interesting than JPEG in terms of weight/quality ratio.
The Webp format
This format combines the advantages of the three (3) other formats mentioned above. It creates smaller images that are richer with a faster impact on the web. Its comprehension is of better quality and is done with or without loss.






Notion 49
Adjust the quality of an image.
Target skills
Learn the main elements that impact the quality of an image

In this lesson, we will learn more about the criteria to take into account when adjusting the quality of your website's images.
The size
Reducing the size of your image will have a positive impact on its weight.
Note that the images, from a smartphone or camera, are about 5000 pixels. A size of 500 to 1000 pixels is sufficient for your website.
Compression
It is important to reduce the percentage of compression by at least 70%. This way, the image will be lighter while keeping its quality.
The weight
The ideal weight of images on the web is 100Kb.






Notion 50
Understand image compression.
Target skills
Familiarise yourself with image compression and some tools for it.

In this module, we will discuss the principle of image compression on the web.
Image compression is a process that consists of reducing the weight of data without deteriorating the quality of the image. In other words, it eliminates the repetition of data in an image so that it can be stored without taking up much space and/or transmitted quickly.
There are two types of image compression:
	the method known as "without loss": makes it possible to restore the image with the identical one of the original;
	the method known as "with loss": makes it possible to reduce the color space to the most current colors of an image. The chosen colors are indicated in the color palette located in the header of the compressed image.

Here is a non-exhaustive list of tools recommended for compressing different web image formats.
JPEG format
	Apowersoft Image Compressor available online, allows to convert files without limitation of number or size. Here is the link to access it: http://www.apowersoft.fr
	JPEG COMPRESSOR is also available online and proposed in different languages, but downloadable files are limited to 20. Here is the link to access it: http://www.compressjpeg.com
	TinyJPG is an application that allows you to reduce the size of your files by up to 70%. Here is the link to access it: http://tinyjpg.com

GIF format
Compression tools for the GIF format are available for free online and can reduce the file size by 50% or more. They optimize the GIF file size to save disk space.
	GIF Optimizer
	File Optimizer
	Compressor.io

PNG format
	PngOptimizer is a free tool. It allows you to reduce the size of image files and can also convert them into other image formats. Here is the link to access it: https://www.01net.com/telecharger/multimedia/encodeurs_et_decodeurs/pngoptimizer.html
	PNGOUTWin is a tool that allows you to have smaller images. Here is the link to access it: https://www.01net.com/telecharger/multimedia/creation_graphique/pngoutwin.html







Notion 51
Use CSS sprites.
Target skills
Learn what CSS Sprites are and how they contribute to a sustainable web design.

In this module we will discuss CSS Scripts and its impact on the speed and durability of your website.
From information gleaned from the internet (Conception Web durable : Sprites CSS - Mightybytes), CSS Sprite is defined as a collection of images that are placed in a single large image. In other words, this technique consists in assembling several images in a single file, thus reducing the number of HTTP (Hypertext Transfer Protocol) requests. For your information, this request represents a set of lines transmitted to the server by the browser.
For example, instead of using 3 individual images at your web page you combine them in one. With CSS we can show just the part of the image we need.
The use of this technique contributes greatly to reducing our ecological impact when designing our website. Indeed, by reducing the number of requests sent to the server it will also optimize the performance of your website.
CSS Sprite Generator is an online tool that can help you create your sprites.
https://www.css.spritegen.com






Notion 52
What’s the new WebP format?
Target skills
Learn what WebP format is and its main features.

As a reminder, the different formats most used when talking about images on the web are GIF; PNG; and JPEG. They have the particularity of being heavy, long to load or do not correctly manage transparency or animations.
A few years ago, the American giant Google developed a new image format free of charge, the WebP. It has the particularity to reduce the size of the image without loss of quality. According to Google data, the size of the image can be reduced to 80% compared to the JPEG format and up to 30% compared to the PNG format.
Wepb has many advantages compared to the other three (3) traditional formats. Namely, it is lighter; offers a wider color palette; uses animated images and offers transparency.
In addition, this format greatly improves the optimization of search monitors. As a result, the reduction in image size has a direct impact on the download time and thus reduces energy consumption.
The big drawback of this format is its incompatibility with some browsers but this is changing as new generations of browsers are adopting it.
Currently, its use is done via a plug-in from Adobe. You can read or export images on photoshop. You also have the possibility to convert your images via other online tools such as convertico ( https://www.convertico.com ) or Webpconv ( https://www.webpconv.software.informer.com )






Notion 53
Tools for image optimization.
Target skills
Get a list of tools for images optimization.

In this module, we offer tools that will allow you to optimize the images of your website and thus reduce your environmental impact.
Photoshop's
http://www.adobe.entelechargement.com
Image Optimizer
http://www.inpixio.com
Imagifi
http://imagify.io/fr






Notion 55
What's the impact of storing media on GAFAM platform
Target skills
The relation between GAFAM and cloud storage

What is GAFAM and which companies form this acronym?
GAFAM is the acronym for five of the most famous technology companies in the world: Google, Amazon, Facebook, Apple and Microsoft.
These companies represent brands with which we interact independently and we are also their customers.
These are 5 companies that have come together to form a new standard. This is possible thanks to technological advances, innovation and other needs that have emerged over time. Among these we have: geolocation, data collection, and segmentation.
Its potential strategy is based on connecting with users. Not only for the connection with daily life, but for the management of user information and the prestige that each brand possesses.
Now let's concentrate on cloud storage.
We have to be careful regarding the use of GAFAM for cloud storage.
The first issue to mention is data privacy. Although most cloud giants have good data encryption, they do not guarantee the secrecy of your data.
This is a big problem for data that should be confidential, such as your personal or business data.
For example in the terms of use of Google Drive, it is clearly stated that uploaded content is analyzed. This analysis has several purposes: to personalize services with information extracted from this private data or to detect prohibited content. Many other services use this type of automatic analysis.
This is also a security issue: if this data is accessible to the storage provider, what happens if the servers are hacked? It would not be easy for hackers to read the data because the data is encrypted before being stored. But if hackers gain access to the decryption keys, then it is a disaster.
What is the impact of media storage?
In general, cloud storage pollutes a lot, in fact research shows that cloud storage consumes more than the airline industry.
However, entities such as Google, Facebook and Amazon have committed to moving their sites to carbon neutrality through carbon offsetting and investment in renewable energy infrastructure such as wind and solar.
Awareness of the impact of data centers water-stressed communities (such as Mesa and Bluffdale) are increasing. In response, companies like Google are committing to becoming 'water positive' by 2030, pledging to 'replenish' 120% of the water they consume in their facilities and offices. By implementing expensive 'closed-loop' water cooling systems companies like Google are able to recycle some of the waste water used in evaporative cooling, although much of the water escapes into the atmosphere during the evaporation process.
In addition to optimizing water use and minimizing 'waste', Google and others are committed to investing in water infrastructure and community resources to improve 'water management' and 'water security'.






Notion 56
Make UX experiences a priority
Target skills
Learn how video and audio media can impact the UX

What is UX?
User Experience (UX), and more generally user-oriented design approaches, known as User or Human-Centred Design (ISO 9241-210), have become the new frontier of success for digital services today. UX is one of the main factors behind the success of the world's most popular apps, such as Spotify, Uber or Amazon.
One of the world's most renowned Web usability experts, Jakob Nielsen, estimates that user experience experts will grow from 1 million to 100 million by 2050.
Poorly done UX is probably the most common cause of rapid abandonment on a visited site and certainly of failed online sales, for e-commerce sites.
Errors can be different and affect the visitor in different ways, it also depends on your users and what they expect from you. Even an ugly logo can be discouraging, when a site and its brand heavily rely on image.
Practices to avoid in UX
	Not finding the desired information quickly due to slow loading of pages or incorrect structuring of pages and their levels;
	Lack of links and key information in the positions (footer, sidebar...) where users are used to finding them;
	Confusing or too small images;
	Complex purchasing procedures due to too many required steps or the user gets stuck in front of unclear purchase options (and in doubt does not conclude the operation).
	Not having a functioning chat:

If the chat exists but is ultimately an email, the customer is often disappointed by the lack of real-time response promised by the chat; if the immediate response, on the other hand, is a message from a bot, it is rarely efficient enough to satisfy the customer's demand and replace the human element;
	Outdated or homemade design;

The importance of UX concerning video and audio
	Spam and audio advertising on websites make users want to turn off their computer speakers altogether.
	Unwanted sound can be intrusive and annoying because audio can become a distraction and reduce our effectiveness.

So the video and audio autoplay is a bad practice.
Let's think about this 2 examples:
1. More windows
If a user opens up multiple tabs/windows from search results and a video or audio start, then they all start playing together instead of only the active tab/window. So this creates confusion and discomfort.
2. Screen reader
Video autoplay is not great if you are a screen reader user.
Imagine you open up a new page with a video of a song and you need to listen to the page in order to navigate your way to the controls of the video but you can't hear the screen reader because this song is blasting out in the background.
This is not helpful and accessible.






Notion 57
Is audio or video needed?
Target skills
Understand the importance of selecting the right medium

Audio and video are used to enhance the experience with webpages.
Audio
About audio, a blind person or a person with visual impairment needs to hear an audio description when important information is visually shown on the screen.
Video
Regarding video, people say they’d like to learn about a new product or service by watching a short video because it is perceived as more desirable: video is ideal to use any time there are many steps, or the process involves movement. We are usually fascinated by storytelling and video is a great way to tell a story and engage people who are drawn to a good story.
Also, videos allow you to establish authority and give a more personal touch to your message. With the video you can show that you are really interested in the relevant topics and what your contribution is intended to be.
Finally, videos are essential for d/Deaf people to make the information they receive accessible.
However we have to remember to use an eco-design
Now it is important to focus on digital eco-design. The use of online video represents between 60% and 90% of the internet traffic.
You have to ask yourself: why am I using the videos? Are they essential? Can I avoid them?
If the video is essential, try to keep it as short as possible. The ideal length depends on its use, but in marketing, it is recommended to make videos of less than 1 minute 30 seconds. We will talk about this topic in the Grain 61.
To go further
https://www.youtube.com/watch?v=VsZQMaN5pYc






Notion 58
Common video file types
Target skills
Learn more about video file types

What kind of video file types exist?
Each operating system provides the user with dozens and dozens of different codecs, each useful for encoding and decoding a specific type of file.
Among the most commonly used codecs are FFmpeg, DivX, Xvid, H.264 and its evolution H.265, VP9 and VP 10 (also known as Google codecs).
Containers have the task of packaging the audio and video stream processed by the codecs and making it usable for the media player software.
Among the most commonly used are: Avi, Wmv, Mov, Flav and Mp4.
Let's see two of the most common used file extensions: AVI and MP4
Although AVI and MP4 are both containers for storing multimedia files, the main difference between them is not the formats themselves, but the types of codecs used within the files.
Differences between AVI and MP4
codecs: A big difference between AVI and MP4 is that AVI is only for HD and Full HD files while MP4 can contain 4K Ultra HD video.
Subtitles: AVI cannot contain subtitles, but can contain SubRip, SubStation Alpha and XSUB via third-party modes and DivX. But MP4 supports two types of subtitles, namely MPEG-4 Timed Text and VobSub.
Similarities between AVI and MP4
Apart from the differences, let us also discover the similarities between AVI and MP4.
Quality: Both AVI and MP4 can maintain the current highest quality of video files. Therefore they are both considered the most commonly used container formats for saving high-quality favourite videos.
Size: For maximum video quality, MP4 compression is rather small in file size. AVI formats, on the contrary are large in file size.
Compatibility: The two file formats are compatible with most media players and mobile devices. You can play AVI and MP4 on iOS/Android phones, game consoles, media players, storage devices and more.






Notion 59
Optimizing audio files
Target skills
Discover how to optimize audio files

Format to use
If you need an audio on your website, the most suitable format is certainly MIDI, both for its reduced dimensions and for the possibility of automatic execution with the majority of browsers. There is also the MP3 format which is much more cumbersome and requires the presence of an external player. The WAV is out of the question due to its even greater dimensions (even 10 times more than MP3).
You can add audio and video to your website in Website Builder with HTML and component code. In this grain, we explain how to do this.
Step 1
First of all, you need to upload your audio or video file to your web space using the File Manager or FTP. The audio must be in MP3 format and the video in MP4.
Step 2
Then open Website Builder. Integrate the code into Website Builder. Then save and publish.
6 Free Online Audio Editors
1. Twisted Wave Audio Editor
2. Audio Trimmer
3. Bear Audio Tool
4. Audacity Audio Editor Online
5. Apowersoft Free Online Audio Editor
6. Audio Joiner
Audacity (number 4) is a great program for anyone looking for a solution to enhance MP3 and more. It also supports other formats such as WAV, AIFF, AU, FLAC and Ogg Vorbis. It has a user-friendly interface with customisable graphics and call-up menus for the use of advanced filters. It is available for Windows, Mac OS X and Linux.
Tips
Your computer's boot drive should not be too full, get more RAM (working memory) and if possible record to a second hard drive. Use the best ports (physical channel through which data is transferred between an input device and the processor or between processor and output device) on your computer for recording devices. If you use hubs (devices connecting the various clients to the server), use powered hubs. Finally, switch to a higher quality USB cable if necessary.
Optimizing audio files
Now let's concentrate on optimizing audio files. Sound is a main and basic aspect of our daily experience, both in communication and in the simple perception of the world.
Audios can bore and distract as well as help. One of the virtues of sounds is that they can be detected even when attention is elsewhere. But this virtue is also a flaw; sounds are often intrusive.
So it is important to optimize audios so that they are not intrusive and characterized by a clear sound in order to attract the attention and to give information in an appropriate way.






Notion 60
Optimizing video files
Target skills
Discover how to optimize video files

Generally speaking, on social media sites such as Facebook or Instagram, it is not necessary to compress or reduce the size of a video. This is because these two giants are equipped with a compression algorithm, which processes videos as soon as they are uploaded. If you notice, the same happens with photos!
If, on the other hand, you have your own website, you will at least have to choose how you want to integrate a video. Since video has been implemented in HTML5, it has become much easier to embed files directly into webpages. However, it is still very easy to cause damage, for example by uploading files that are too heavy to be loaded by a user with a poor connection.
The use of hardware codecs and video filters on the GPU (Graphics processing unit) can reduce power consumption significantly. When a developer chooses the most optimized algorithm that takes advantage of the GPU, it reduces power consumption and provides better performance.
Why is it necessary to optimize video?
Video optimization can empower your brand to reach the millions of people who use YouTube (and other major video platforms) to find fun videos and answers to their questions.
Optimizing videos means also to create an excellent source of web traffic. So it is necessary to have videos which give useful and additional information about the topic of our website in order not to create confusion. We have to remember that if videos are not optimized they freeze and people do not see helpful videos but only a source of distraction and annoyance.
What can we do?
	Choose the correct content

We’ve all heard the phrase “Content is King” and that saying could not be more true for video content. Video content has become the preferred medium for consuming information and it’s the easiest way to make an emotional connection with your audience. Furthermore, engaging videos that are optimized properly can rank for related queries on major search engines.
	Create an optimized title

Your title should be a few words long and include the major keyword for which you want your video to rank.
	Use tags wisely

Use ample, relevant keywords. Make sure they fit with your brand and that they will interest the people for whom the video was intended.
	Create a full description

Too many people include only a few sentences in their video description, but this can seriously impact your ability to include keywords and communicate with the algorithm. Articulate your key points from the video and make it easy for the spiders to see the value this video offers.






Notion 61
Audio & Video hosting
Target skills
Learn how to host audio and videos

What is the meaning of video hosting?
Video hosting is the concept of uploading your video content to be able to distribute it online.
Recommendation of audio hosting
	We recommend that you only host audio files on your website if they are less than 1 minute long and if you are only hosting 1 or 2 audio files. Uploading videos to your website will cost you bandwidth (a range of frequencies within a given band, in particular that used for transmitting a signal.) Higher quality videos and longer videos cost more bandwidth. If you allow your site visitors to embed your videos on their own websites, then the bandwidth gets multiplied each time the video is viewed there.
	Also, we recommended hosting music files on a platform, like SoundCloud, and an easy way to embed sound clips or files is to use an “audio block.” These audio blocks are simple, sleek, and pretty user-friendly. The simple volume and play buttons lets the user choose whether or not they want to listen to the sound file.

Recommendation of video hosting
	We don’t recommend hosting videos on your website because video files are usually very large and this slows down the website’s performance and causes pages to stall. You should upload the video to the hosting platform of your choice, copy the URL and paste it into your site.

For the images
https://bhmbizsites.com/the-guide-to-hosting-audio-files-and-videos-for-website-owners/






Notion 63
What is mobile-first design?
Target skills
Learn the concept of "mobile first" design, it's scope and use in web design today.

When we think about sustainable web design, it’s easy to miss a solution that’s no more than an arm’s length away – our mobile phones. Designing for mobile phones is a technique that has increased in popularity in part because of the prevalence of mobile phone usage today, but also because of the convenience and adaptability of these devices.
Watch the short video below to discover the scope, history and importance of mobile-first design.
Mobile-first design: What is it and how did it develop in web design? (2:05)
Video transcript:
Mobile-first design
What is it and how did it develop in web design?
---NEW SLIDE---
Mobile-first design is a design approach in which the online experience is developed for mobile before designing for desktop or any other device.
Mobile users surpassed desktop users in 2016. 51% of the population uses the internet only from their smartphones. By 2025, that number is expected to jump to 72.5%.
---NEW SLIDE---
Mobile use isn’t growing just because devices are getting better.
They're getting cheaper, too.
Those who can't afford a computer can now get online using inexpensive mobile devices and data plans.
Designing 'mobile-first' can not only open up new opportunities for growth, it can lead to a better overall user experience for a website or application.
Luke Wroblewski
Product Director at Google who first coined the term "mobile-first"
---NEW SLIDE---
The evolution of mobile-first design
Part 1: Graceful Degradation (Desktop-First)
Before mobiles and tablets, websites were developed only for desktops.
When the use of other devices increased, developers started to modify their desktop-only designs to fit mobiles and tablets.
The modified designs had to cut down functions & content from the more advanced desktop version in order to fit the smaller devices.
---NEW SLIDE---
The evolution of mobile-first design
Part 1: Graceful Degradation (Desktop-First)
This approach of creating fully functional websites for desktops and downgrading them to fit other devices is called Graceful Degradation or Desktop-First approach.
What's the downside?
Many web elements do not adapt well to smaller screen sizes. What results is a website whose appearance is less visually appealing on smaller devices.
---NEW SLIDE---
The solution?
Part 2: Progressive Advancement (Mobile-First)
To address this problem of poor adaptation, developers adopted another approach called Progressive Advancement or Mobile-First Design.
This new approach encouraged experts to begin designing for smaller devices first and then to add more functionalities for bigger screens.
---NEW SLIDE---
The solution?
Part 2: Progressive Advancement (Mobile-First)
Therefore, instead of developing all features from the start, a webpage is first built using features that are supported by all browsers and features that are considered essential.
More advanced features are then added like layers to bigger screens.
---NEW SLIDE---
To learn more about mobile-first design, check out Luke Wroblewski's book "Mobile First":
Thank you for watching.
https://www.canva.com/design/DAE1Cj9cwy8/watch/view






Notion 64
Why is mobile-first design a more sustainable design strategy?
Target skills
Learn why 'mobile-first' is a more sustainable design strategy and supported by Google.

As we learned in the previous lesson, designing for mobile-first means adding only those design and content features that are essential for your website. Implementing this strategy not only makes content easier to adapt for larger devices later on, but it is also more sustainable.
The reasoning behind this is simple:
	Only adding features that are essential to your website means avoiding 'bulky' features (such as image carousels, crowded navigational bars, social media extensions, and others).
	Removing features that are not essential means websites will have less content to load and will, therefore, load faster.
	Websites that load faster use less bandwidth and save more energy.

You cannot achieve the same effect by, first, designing for desktop computers and then trying to 'scale down' the design to fit mobile devices. This is because desktop-first design caters to larger screen sizes and is, thus, more content-heavy. Trying to fit all of that content into a mobile phone will increase the loading of unnecessary content.
Therefore, to prioritise web sustainability, you need to start designing for the mobile version of your website and then gradually add elements for a larger screen.
But how can we be sure that 'mobile-first' is the most promising way to more sustainable design? Google's support of this design strategy is a good indication! The tech giant not only encourages mobile-first design, but it's also developed criteria for its definition.
According to Google, a mobile-first website:
	does not use software not commonly found on phones (such as Flash)
	uses text that users can read without having to zoom in
	auto-adjusts website content so that users don't have to rotate their screens or zoom in
	places links an adequate distance apart so that it's easy for users to click on the correct one

Google's 'mobile-first' policy has even helped mobile-friendly sites rank higher in search engines and penalised those that do not design for mobile-first. Such an approach has pushed designers to take mobile-first design into greater consideration.






Notion 65
Some important questions to consider when wireframing mobile-first websites
Target skills
Understand the steps you need to take, from planning to testing, in order to successfully design a mobile-first website.

We can develop a successful wireframing structure for mobile-first design by following 6 steps:
1. Create an inventory of content
By writing down the content you think is essential for wireframing, you filter out unnecessary elements.
Please note! The aim is not to eliminate elements but to sort the content according to their level of priority into primary, secondary and tertiary.
2. Design according to visual hierarchy
Using the information from your inventory of content, determine how you're going to display your different elements based on their level of priority. Remember that the elements deemed 'primary' priority should be displayed more prominently on your website!
3. Keep it simple
Stuck on how to display your content now that you've weeded out the non-essential elements? Here are some design tips on the right presentation:
	Don't clutter your navigation menu with too many links.
	Regardless of the topic, use as few pages as possible to display content.
	Structure content into two columns at most.
	Stick to one font type and size for text (your best bet is a system font and font size 16pt for body text).
	Use white space to increase readability and decrease clutter.

Remember! It should not take more than 3 seconds to load your web page, as users are more likely to leave a website that takes longer to load. Keeping your design simple will reduce your website's loading time.
4. Be mindful of size
Since mobile-first design has to adapt to a smaller screen size, how big or small your elements are will impact the website's performance and the user experience. You will need to enlarge certain elements because human fingers are less precise than mouse cursors. Such is the case for buttons and interactive features that might appear smaller on desktops. However, bigger is not always better for other design elements! For example, when adding images, avoid those that are too large because they will not display properly.
5. Test on real devices
Once you've completed a beta-version of your design, the best way to determine whether it's usable or not is to see for yourself. Load the pages of your website from your mobile phone and those around you.
When doing so, ask yourself:
	Do the web pages load quickly?
	Is the most important content displayed first?
	Is the content (text and images) readable?
	Is there enough white space around elements?
	Are the interactive elements easily activated by touch?

6. Use your design as a base to go bigger
If you've followed the above-mentioned steps and are satisfied with how your website functions on mobile phones, congratulations: you've successfully created a sleek and sustainable design solution compatible with the smallest (and most frequently used) devices! Now you can start thinking 'bigger' and create the desktop version of your website by expanding and adding onto your design solutions.






Notion 66
Mobile-first constraints and helpful tips
Target skills
Learn what issues may arise in mobile-first design and some design tips on how to overcome them.

Regardless of the benefits to sustainability and overall user-friendliness that mobile-first design can bring, you might come across certain constraints in the process of creating mobile-first. Below, we'll list those constraints, as well as helpful tips for minimising them so that your design doesn't suffer.
Constraint 1: Screen size
Because of the mobile phone's smaller screen, making room for all of the elements you've envisioned would result in crowding the screen and cluttering design.
Tip: Prioritise elements
As previously discussed, you can optimise the space on a smaller screen by determining which elements are most important for your clients and organisation's purpose.
Tip: Make your buttons big enough
As buttons are some of the most common interactive elements, you need to make sure that design for a smaller screen adapts to users' fingers. According to Microsoft, the ideal size for touch targets is between 7mm-9mm with a minimum spacing between elements of 2mm to enhance precision and avoid errors.
Constraint 2: Intuitive navigation
When prioritising your design, you may be faced with the dilemma of how you can adapt design and navigational elements to a smaller screen and still ensure that the online experience is smooth and user-friendly.
Tip: Add familiar 'shortcut' features
For design to be intuitive to users and still contain your less-prioritised elements, include 'shortcut' elements that users recognise. Two examples of such features are hamburger menus and floating action buttons. A hamburger menu contains navigational options, but they only appear when the icon is clicked (three horizontal lines), and thus, do not crowd the design. Similarly, the floating action button promotes a primary user action. It stays present on the screen throughout the user's online experience.
Below, image 1 shows the desktop version of a food packaging service's website.
Image 1:
[image: All media on this site are described by the text nearby]Image 2 shows the leaner yet still intuitive, mobile-first design. The navigational options are condensed within a hamburger menu, and the most common action (contacting the service) is displayed with a floating action button (…).
Image 2:
[image: All media on this site are described by the text nearby]Tip: Test on real devices
As mentioned before, if still in doubt, you or someone else should test your design to determine whether users can navigate easily and predictably regardless of the more condensed design.
Constraint 3: Performance
Using a mobile phone may be more unreliable because of slower connections and stricter data plans compared to local area networks.
Tip: Minify code
Improving the performance of your mobile-first website starts at the base level of development: your code. Minifying your code means removing the 'junk' aspects and, thus, improving site speed. For a list of free online tools that minify code, you can refer to Unit 13: Point 93 from Module 5.
Tip: Optimise media
Media elements like images and videos eat away at website performance. To ensure faster load times:
	resize images (image size should not exceed 600-700px for mobile devices; you can always provide the full-size image as an alternative link)
	compress files (for more on media compression, refer to Unit 8 of this module)
	save files in alternative formats (instead of JPEG/PNG formats save files in the more sustainable SVG format, which scales the size of an image to the screen)

Constraint 4: Time-crunched and on-the-go users
Location and time are constraints for mobile-first design because many of us, when using our phones, multitask, pay partial attention, or use them with one hand.
Tip: Choose content over navigation
Your design should prominently feature the content users are looking for without accentuating navigation options. This is because mobile users look for immediate answers, and therefore, certain navigational elements (such as a site map) are less time-efficient.
Tip: Remove unnecessary features
Adapting to compromised user engagement also means removing certain features to avoid distracting users further. Such is the case for pop-ups and advertisements, which only take up space in already constrained mobile screens without adding to the content. Another unnecessary and even redundant feature is a 'back' button on web pages since mobile phones already have physical back buttons.
For more design tips on working around mobile-first constraints, check out Luke Wroblewski's book, "Mobile first" (2011).






Notion 68
The importance of Analytics and its advantages
Target skills
Understand why analytics is useful.

Welcome to the next step in your journey!
Now it's time to talk about analytics and why it is important to understand your data traffic.
Data is important and we cannot avoid it. Analytics is a powerful data set, that can indicate to us what works and what doesn´t, helping us make important decisions when it comes to digital products. In this lesson, we will try to learn some basics about data analytics.
What is Analytics
Analytics is a service that enables detailed statistics on visitors to a website to be analysed. The service is used for internet marketing and by webmasters.
First of all, before analysing data, it´s important to decide what data you need to track, which depends upon your site purpose. Some tracking tools may overlap and gather the same kind of data. So, from the sustainability point of view (and not only, but also in terms of user privacy and web performance) it is always good to keep tracking to a minimum.
Setting up
Setting up Analytics is an easy way to understand the performance and visitors to your website. The purpose of using Analytics is to let you know who visits your website, what pages are visited and even how they tend to behave when they visit your website, for example if they move between pages.
After setting up Analytics, you will be able to track and measure the goals you have for your business' website.
Advantages
Some advantages of using Analytics include:
	Information on the amount of visitors converted into buyers
	Information on where visitors to your website are coming from
	Information on traffic coming from mobile or desktop devices
	Information on the traffic and results of each page
	The overall traffic received on your website
	Information on the demographics of your website visitors etc.

All this is valuable information when it comes to evaluating and improving website performance.






Notion 69
Adapting content from analytics: problem on the website spotted, time spent on pages
Target skills
Learn how to interpret analytics data and adapt your content accordingly.

Let's talk about how to turn data into useful information
1. Visitors
In addition to providing visits and access to your site, Analytics allows you to distinguish new visitors from returning visitors. This data can be the answer to a fundamental question on the web: does my website have suitable and interesting content?
2. Content
High percentages of new visitors may be an indication of irrelevant content, but not only that, it is also possible that the data on our pages is not very visible or accessible. That's why Analytics provides in-page data analysis, from which you can understand if a piece of content is well positioned based on the percentage of clicks it gets.
Another significant piece of information about the quality of content can be the average time on the site, if the time is low it almost certainly means that the site in question is poor in content or deals with uninteresting topics.
3. Sources of traffic
Another set of important information comes from the sources of traffic, in this section you can understand where the visits come from, if they are direct, if they come from social networks, from affiliate sites or if they come from search engines and in this case, with which words the site was searched. This can help us understand where to push harder to stand out, or to think of solutions to improve in the areas where it is lacking.
Take for example a site that receives few visits from search engines; it is possible that its pages are not SEO-friendly, i.e. they have not been optimised for Google, Bing, Yahoo & Co.
Knowing the sources through which users have reached our site is fundamental to the analysis because it tells us where the traffic comes from: is it direct traffic, from links or from search engines. In the latter case, I can also see what keywords users have used to access my site.
4. Comments
Another way to understand which strategies are good for advertising purposes is to post comments on a certain day. Let's say you sent out a newsletter and received many more visits than usual, it's great to make a note of this event also to have a way of comparing different types of advertising (whether it's from newsletters, social networks or other).
5. Which devices people use
In addition to all this information, Analytics also provides an analysis of which devices are connecting to your site and on which browsers it is most often viewed. Many visits from mobile devices may make you think it is time to adapt your site to a fluid layout, opt for a mobile version or why not even go for an App!
6. Visits
Visits. I can display total visits (the total number of sessions, not people), unique visitors (the single user visiting the site, marked by a unique IP address), pages visited. It is also possible to view visits by segmenting the users: by language, place of connection, browser used, operating system and other technical details.
7. Bounce rates
The bounce rate allows us to know the percentage of users who leave the site after viewing a single web page within a few seconds. It is therefore an important indicator of non-in-target traffic: a high bounce rate may indicate that the site has some major problem.
We can then see the user's dwell time and, more importantly, know the Sources of traffic and Keywords accessing the site.






Notion 70
Alternatives to google analytics (self-hosting, less data consumption, lightweight)
Target skills
Learn the alternatives to Google Analytics

Why you should consider using an alternative to Google Analytics
There are three main reasons to look for alternatives to Google Analytics: ease of use, privacy and ethics.
1. Ease of Use
Google Analytics is a powerful analysis tool, but it can also be complicated. If you don't have much experience with technology, figuring out how to use Google Analytics can be quite a challenge.
2. Privacy and Security
Google is best known for its 'free' products: Google Search Console, Gmail, Chrome, Google Docs, Google Analytics, etc.
But, let's not forget, Google is not a non-profit organization. They don't give these products away for free.
Let's make this example: Google Drive is very useful to store documents and photos. You can use the free version but it has limited GB. So if you need more GB, i.e because we are in a work team, we have to pay. This is one way Google uses to earn money.
However we have to remember that the 80% of earnings comes from advertising.
3. Ethics
There is a growing concern about the power Google has gained over the years. In fact, Google has a share of almost 90% in the search engine market. This means that its search algorithm shapes the public's perception of the world. Can you imagine the influence Google has on it?
The 11 Best Alternatives to Google Analytics
	StatCounter
	Gauges
	Simple Analytics (fee-based)
	Fathom Analytics (fee-based)
	Clicky
	Matomo (fee-based)
	Woopra (fee-based)
	Heap (fee-based)
	GoSquared
	Hitsteps
	Kissmetrics (fee-based)







Notion 71
GDPR and cookies
Target skills
Discover what GDPR is.

GDPR
As of the 25th of May 2018, the EU Regulation 2016/679, known as GDPR (General Data Protection Regulation) - on the protection of individuals with regard to the processing and free movement of personal data - became fully applicable in all Member States.
You can watch the following video to have a general idea of what a GDPR is:
https://www.youtube.com/watch?v=j6wwBqfSk-o
According to the EU's General Data Protection Regulation (GDPR), your website has a duty to allow European users to control the activation of cookies and trackers that collect their personal data.
Here we outline the most important aspects to consider when dealing with GDPR and cookies on your website.
Cookie consent under the GDPR in a nutshell
Under the GDPR, it is the legal responsibility of website owners and operators to ensure that personal data is collected and processed legally.
Websites outside the EU are also required to comply with the GDPR if they collect data from users located in the EU.
Collecting and sharing personal data
Although cookies are only mentioned once in the GDPR, cookie consent is very important, since they are one of the most common ways of collecting and sharing personal data online.
A website is only allowed to collect personal data from users once they have given their explicit consent to the relevant specific purposes of use.
Which are the requirements the websites must meet?
According to the GDPR, websites must meet the following requirements for cookie consent:
	Consents must be specific: the user must be able to enable some cookies while leaving others disabled, so the user must not be forced to consent to all or any of them.
	Consent must be given freely, it must not be forced
	Consent must be revocable as easily as it is given.
	Consents must be kept securely as a legal record.
	Consent must be renewed annually. However, some national data protection guidelines recommend more frequent renewal, for example every six months.
	GDPR compliance with regard to cookies is generally achieved through cookie banners, which allow users, when visiting a site, to select and accept the activation of certain cookies over others.
	The EDPB (European Data Protection Board) guidelines state that your site's cookie banner cannot present pre-selected boxes, and continued scrolling or browsing by users cannot be considered as valid consent for the processing of personal data.







Notion 73
SEO, an ecological disaster? Why many websites produce content only for SEO
Target skills
Understand the notion of excessive and unsustainable SEO practices and how to avoid them.

Search Engine Optimization (SEO) techniques are used to get a better position in search engines' results pages, to ultimately generate more user traffic. However, some SEO practices are excessive, unsustainable, and often violate search engines' terms of service. These kinds of practices are called Black Hat SEO and they may increase the visibility of your website in the short term, but they do nothing to build user trust in the long term. Abiding by ethical and sustainable SEO practices means avoiding Black Hat SEO. In doing so, your website will have long term visibility in search engines, and users will be able to find relevant content.
Here are some examples of Black Hat SEO and concrete measures to apply to avoid them:
Cloaking
This technique involves getting search engines to rank content for a particular search term that does not match your web page's content. This could take on the form of showing users outdated Flash, hiding search terms, and having more HTML than text and more images than the actual content.
Instead of this, try:
	Building websites in the web standard HTML
	Matching multimedia to content
	Producing more written content compared to the number of HTML tags

Keyword stuffing and duplicating content
Keyword stuffing consists of the overuse of a keyword within your content (such as an article). Duplicating content means publishing identical content on more than one web page. Both are done to attract search engines, but they go against search engine guidelines.
Instead of this, try:
	Looking at Google's 'related searches' suggestions for ideas on the correct keywords for content
	Creating pages for 'related searches' instead of for synonyms
	Using a duplicate content checker to assess the authenticity of your content

Adding interstitials
Interstitials are content that interrupts the user experience, such as advertisements and pop-ups. Not only do they hinder user navigation and are considered 'intrusive' by Google, but they also increase the loading time of websites.
Instead of this, try:
	Removing advertisements and pop-ups
	Placing necessary notifications below 'the fold' of web pages (the part of a website that is visible without scrolling)
	Choosing modern software (like WordPress) to help you build faster websites

Please note! Practices that aim to optimize the performance of a page according to Google's guidelines and rules are considered White Hat SEO.






Notion 74
Search engine criteria and eco-design: why it matters to Google
Target skills
Learn how loading speed, page weight and media weight matter for search engine rankings.

Google has started implementing new criteria for a website to improve its search engine rankings: the Google page experience metric. These criteria inform us that Google has equated a better user experience with more sustainable SEO practices. The link between the two is simple: a user-friendly SEO strategy prioritizes faster websites and lower bounce rates (meaning users are less likely to look for another website to complete their task). From the aspect of sustainability, these practices conserve more energy.
The new criteria consist of three elements. Throughout this module, we've already discussed two elements: mobile-friendly websites (Notion 10 as a whole) and the removal of interstitials (Notion 12, Grain 73). Now, we'll dive into the last.
Google's Core Web Vitals
This element analyses how long it takes a website to load and visually stabilize for users. It is made up of three performance metrics:
	Largest Contentful Paint (LCP). This metric informs users whether a page is relevant and stable by measuring the load time of its most important content. An LCP that is less than 2.5 seconds is considered fast.
	First Input Delay (FID). This metric measures the time between the user's first interaction with a page and when the browser processes and responds to the interaction. A responsive page has an FID of less than 100 milliseconds.
	Cumulative Layout Shift (CLS). This metric measures the number of unexpected layout changes on a page, which occur if a visual element changes positions (such as moving up or down). A CLS less than 0.1 is a good score.

Below you'll find a diagram of the three Core Web Vitals metrics.
[image: All media on this site are described by the text nearby]To pass Google's Core Web Vitals, a webpage should meet the "Good" target for all three performance metrics at the 75th percentile.
Let's look at some ways to ensure your website meets the Core Web Vitals thresholds and how they can contribute to the sustainability of your website.
For better LCP:
	Avoid large images/videos (such as sizeable banners)
	Have text be the only content displayed 'above the fold' of your page
	Optimize code by minifying it

For better CLS:
A page's CLS score is better when its content is less scattered during user browsing. To keep a low CLS score:
	Reduce font loading times by using built-in system fonts
	Compress, optimize and resize images

For better FID:
To stay within the threshold of 100 milliseconds during interactions, you should:
	Use plain HTML for pages with infrequent pages instead of JavaScript
	Remove/reduce third-party JavaScript
	Break JavaScript into smaller files

*Please note! The minimal use of JavaScript on your website has an added benefit for users in terms of sustainability. Loading JavaScript can be an energy-consuming task, so using it minimally extends the battery life of devices, meaning users needn't charge them as frequently.






Notion 75
Tools to improve SEO and reduce website impact
Target skills
Get acquainted with a few tools to improve SEO and analyse different aspects of a page.

Actively improving and maintaining your website's performance metrics will give you a significant advantage in online visibility in the long run.
In this point, you'll discover some great free testing tools that can ultimately help you avoid SEO disasters or other performance penalties.
Google Lighthouse https://chrome.google.com/webstore/detail/lighthouse/blipmdconlkpinefehnmjammfjpmpbjk?hl=en
Lighthouse runs various tests to establish how well a website or app can be found by search engines and displayed in the search results. Once installed on the Chrome browser, the Google extension generates an SEO report on the visited web page.
Here is an example of how to find Lighthouse in your Chrome settings and a screenshot of its test results:
[image: All media on this site are described by the text nearby][image: All media on this site are described by the text nearby]The setting for finding this option in your Google Chrome browser are: Customize and Control Google Chrome > More tools > Developer tools > Lighthouse > Generate report
PageSpeed Insights
https://pagespeed.web.dev/
To use this tool, you would simply enter your website's URL and, within seconds, you get a detailed report on everything that is hindering your site's performance.
A score of 80-90 is a good goal to aspire towards! A perfect 100/100 score doesn't necessarily guarantee you a top spot in search results. Also take into account that Core Web Vitals only represent 55% of your overall PageSpeed score.
Below is an example of how the Erasmus+ website scores in terms of its Core Web Vitals (which we discussed in the previous point):
[image: All media on this site are described by the text nearby]Image description: This picture shows you the speed of the website of Erasmus+ for the latest 28 days. The website is passed when it meets the four main criteria and makes your website quick or slow. Therefore, according to its criteria (First Contentful Paint 0.9 seconds, First Input Delay 18 milliseconds, Largest Content Paint 1.7 seconds, Cumulative Layout Shift 0.05 milliseconds), the website of Erasmus+ is passed Core Web Vitals Assessment.
The above tools will provide you with detailed and actionable reports that will allow you to improve the performance of your site. Take into account that according to the results, items listed in red will be your top priority, followed by those in orange.
By optimizing the performance of your website, you also improve the user experience. It is therefore easier for a visitor to get the information they are looking for when your website is fast. This is a great advantage and having a web host that prioritizes performance will contribute positively to this. Optimized sites also require less server work, which is good for the environment.






Notion 77
Static and dynamic webpage: what are the differences?
Target skills
Discover what static and dynamic websites are.

As we have seen before, the world wide web has become wider and wider since its creation in 1989 by Tim Berners-Lee and since the first website went online in 1991. In May 2022, the number of online sites was estimated to be almost 2 billion. 400 million of these sites would be active, which means that 80% of all websites worldwide seem to be inactive. The number of web pages is estimated at 4.2 billion.
There are different types of web pages online. We will focus on two categories here: static pages and dynamic pages.
Before defining a static and a dynamic webpage, some definitions can be useful: web server and database.
Web server
A web server is a system (software or computer) that provides web-based services such as storing the files that make up a website (content, images, style sheets, etc.) and sending them to the user's device when visiting a webpage. In other words, a web server accepts requests for information and sends the required file to a user.
Database
A database is a collection of data that is organized, stored and accessible from a computer system when a request is sent. The database will then process, manage, organize and provide access to data that are relevant for this specific request.
Static webpage
A static webpage is not a page without movement or animation, but a page that is displayed exactly as it was written, configured and stored (not generated) on a web server. This means that, when a user visits a static webpage or interacts with it (clicking on a button for example), all the information required to achieve this interaction has been included and programmed into the page code since the site was first put online (or last updated). The content of the page will not change until the code itself is changed, and is the same for every user.
Dynamic webpage
A dynamic webpage is a webpage whose content is contextually generated on the server, based on the user’s request. This means that, when a user visits a dynamic webpage or interacts with it, the final result seen by the user has been “calculated” on-demand, at that very moment, by “calling” the web server and a database. The content of the webpage is not the same for every user and will change according to several factors: the user’s request, his or her profile, location, time zone, the language used, etc. and also the updates and changes made within the database.
Static and dynamic: differences
A website can have both static and dynamic pages depending on the function of the page: for social networks for example, “About us”, “Our missions/team” or “Contact us” pages are usually static pages, whereas the front page, blog/posts pages, or feed pages are dynamic pages.
Here are the main principles and phases of development and use for both webpages types:
Static webpages
https://www.canva.com/design/DAE_pBX0xxk/view
Dynamic webpages
https://www.canva.com/design/DAE_pu6fMkU/view
Which one is better?
It is generally said that the choice of the best type of website depends on what is expected of the future website (function, design, etc.). However, you should keep in mind that it is connected to the current trends of the internet. These major trends are far from being part of an eco-design approach: they are logics applied by the big web companies such as the Big Five (Google, Apple, Amazon, Meta (Facebook) and Microsoft), which are companies with polluting activities. Above all, you must consider this question by taking an eco-design approach. This is what we are going to do in this lesson.
To go further
A real-time count of the number of sites online worldwide: https://www.internetlivestats.com/total-number-of-websites/






Notion 78
How databases work and what their ecological impact is
Target skills
Understand the inner processes of databases and how they affect the environment.

Digital pollution is complex to understand because it seems invisible. But as we have learnt already our daily activities such as making a video call, consulting a webpage or watching an online video do have an environmental impact, although sometimes difficult to measure up. The same may apply to people who develop tools, sites or offer online services (we will see how to calculate and control the environmental impact of a website in Lessons 15 and 16).
However, the digital world - the way it is used and shaped worldwide nowadays - generates almost 4% of the world's greenhouse gases (The ShiftProject, 2018). This is why it is important to identify and understand the digital pollution mechanisms. We are focusing on databases, a key component of today's web navigation.
Data, database and data management system
A database is a collection of data that is organized, stored and accessible from a computer system when a request is sent. It is usually controlled by a database management system (DBMS). Both dynamic and static pages can use databases, but dynamic webpages call the database for each request, whereas static webpages do not (see previous Notion). Databases are most widely used to support companies’ internal operations and to handle online interactions with customers and suppliers.
How databases work
A database consists of stored tables of data (like spreadsheets), which are automatically manipulated by codes, queries, and formulas when a user makes a request on a dynamic website. This database will then process, manage, organize and provide access to data that are relevant for this specific request. A database is updated whenever data stored in it is changed, deleted or added, for each request received.
Digital pollution and databases
According to Greenpeace, digital pollution refers to all forms of pollution caused by the IT sector: greenhouse gas emissions, chemical contamination, erosion of biodiversity, and production of electronic waste. It can come from different consumption items as you can see on the diagram below, but we will focus on databases here.
https://theshiftproject.org/wp-content/uploads/2019/07/Graphique_EN_Energy-consumption-of-digital-technologies.png
Image description:
A pie chart on the distribution of energy consumption of digital technologies for their production (45%) and use (55%) in 2017. Source: Lean ICT, The Shift Project, 2017.
For their production:
	Computers account for 17% of the energy consumption of digital technologies
	Televisions, 11%.
	Smartphones, 11%.
	Other devices, 6%.

For their use:
	Terminals/devices account for 20% of the energy consumption of digital technologies.
	Data centres, 19%.
	Internet network, 16%.

Databases and data centres (physical infrastructures) have an environmental impact, particularly because of the amount of energy they require to operate: they consume a lot of electricity, which generates a lot of CO2 to be produced (they also create heat and need water to cool down, other environmental impacts). This is the case for each phase of database's use, multiplied by the number of requests made and the number of databases built (or to-be-built):
	The simple fact that the machine or centre that hosts the database is supplied with electricity
	The sending of a request to a database, which uses bandwidth
	The simultaneous update of the database according to the request
	In response, the transfer of data, which also uses bandwidth
	The storage of data (which can be more or less heavy, and potentially kept for a long time)

Database environmental challenges
Databases operations in all their use phases raise several challenges, related to how digital information is consumed and used today:
	The current referencing logic, which is that frequently updated content will be more visible and therefore potentially more consulted, creating even more pollution
	The practice of opening new databases and data centres rather than focusing on responsible data management
	The end-of-life issue for databases and data centres, which involves the management of waste and data that are not always recoverable
	The exponential movement of digitization of society on everything (connected objects, etc.) and everywhere, which creates new needs and products rather than promoting other approaches like low-tech
	The web giants’ hegemony over the use of databases, which makes them the biggest digital polluters
	The current trend in the digital market, based on data trading.

To go further
“The environmental footprint of the digital world” GreenIT study (2019): https://www.greenit.fr/wp-content/uploads/2019/11/GREENIT_EENM_etude_EN_accessible.pdf
An article by The ShiftProject on the environmental impact of ICT: https://theshiftproject.org/en/article/unsustainable-use-online-video/






Notion 79
Is a static website a solution for web eco-design?
Target skills
Learn more about static websites and their advantages.

We saw that the use of databases and dynamic webpages are not the best options when considering web eco-design. The solution might come from another category we introduced earlier: static webpages, and in a more general way, static websites. Let’s see some of their advantages.
A static website gives more control over its development
Because a static website can be built in a more “manual” way, its development offers more flexibility and control over a set of parameters. Indeed, static website’s HTML code can be written internally. Built this way, the website would no longer rely on too many external and automated protocols or services that could increase the environmental impact of the site (no databases, no "heavy" language like PHP or SQL, no frequent updates, etc.) and over which the web developer would have no control. This way, a web developer has the opportunity to manage the eco-design aspect by himself or herself, in a more rational and responsible way and so try to minimize the impact of the website.
A static website allows you to hand-craft the HTML
Having the possibility to develop the HTML code of a static website on your own means that you are no longer dependent on other services as mentioned above, but also that the code is relieved from potentially useless functionalities, and is optimized for a lower energy and resources consumption. It can be designed in such a way that it does not burden the website’s impact through all its stages:
	the design (sober design, no accessory feature, image compression, possibility to configure the compilation),
	the storage (a rationalised HTML code means less storage space required so less energy used to store the website or to build and maintain storage devices)
	the consultation of the website by users (possibility to set up requests and solicitations to the application server or the database, saving bandwidth).

For more information about how to improve your code, you can consult the next Lesson “To go further, some code practice”.
A responsible static website can be made with static site generators
Practising eco-design with a static website doesn't mean you're on your own with this task. There are tools to help you in this process: static site generators (SSG).
Static site generators are tools that will build for you fully operational static websites simply by providing it raw data, code and content in a text-based files form. You will be able to have interactivity on a static webpage just like on a dynamic webpage, without the disadvantage of using a database.
The Good Manager’s website was made with a static site generator called Gatsby, but there are a lot of them: Next.js, Jekyll, Hugo, Hexo, etc.
A static website is compatible with an eco-design approach
As we saw in this notion, static websites seem to be a good alternative to dynamic websites. It is highly customizable for the developers and can be made and used easily thanks to static website generators, without going through databases. These are signs that indicate their compatibility with eco-design. In all cases, a preliminary dialogue is essential between all the actors involved in the design of the website to ensure that the final creation corresponds to functional expectations, and is part of a global logic of sustainability at the same time.
To go further
An article about static website generators and their advantages: https://teleporthq.io/blog/what-is-a-static-site-generator






Notion 80
What is a CMS?
Target skills
Get an introduction to CMSs.

A content management system (CMS) is a software/web application that allows you to create a website and manage a variety of contents easily (edit, modify, organize, delete), without any programming or web hosting knowledge.
Characteristics
There are several elements that define a CMS. It must offer the following possibilities:
	can be used simultaneously by several people
	offer a content publishing chain
	allow separate management of form and content
	allow easy structuring of website content (category architecture, pages, articles and diversity of content and plug-ins, such as FAQs, calendars, etc.)
	allow hierarchizing users and their access permissions (administrator, author, contributor, subscriber, etc.)
	offer website version management

The most famous CMSs are WordPress, Joomla, Drupal, Wix.
What it is for
Each CMS has its own user interface, which you must learn to master in order to use it to its full potential. This interface is central and allows you to manage both the form of the site and its content, and to have total control over what is published.
There are two types of CMS: the "complete" CMS and the "single-task" CMS. With a complete CMS, you can build any type of website: blog, e-commerce site, showcase site, etc. A single-task CMS is specialized in one of these uses.
A CMS can be Open Source or Proprietary. It does not necessarily use a database. It often offers templates or themes according to the use of the site.
The created website is accessible via a web browser, either on the "admin" side for updating and uploading content or on the user side, who will see the result produced by the CMS from your content and the template you have chosen. This greatly facilitates its creation and maintenance, whatever its purpose of use.
Advantages and disadvantages
Once the operating principle is mastered, CMS' advantages are:
	the time needed to develop and put a site online using CMS is reduced (and its cost too by extension)
	the design and use do not require advanced technical skills
	the content creator has full control over it
	the easy visualisation of the result of what is created (layout, page architecture thanks to a built-in visual page creator) according to the WYSIWYG principle (What You See Is What You Get, in other words, you can see the result of what you are building simultaneously on your screen)
	the possibility of saving layouts that you are satisfied with
	the addition of functionalities is facilitated (quiz, survey, calendar etc.)
	updating content can be done very easily
	the site created is well secured
	the SEO is facilitated

Depending on how you use a CMS, the disadvantages are:
	additional costs may be involved (adding features, plug-ins, maintenance, etc.)
	can be very resource-intensive for your server and can require a lot of RAM space
	without mastering the basics of the interface, the site can lose efficiency
	security problems can occur if regular maintenance and updates are not performed
	back-end functionalities are limited

What about eco-design?
With the completeness of its services and the richness of its functionalities, the CMS solution may appear to be an even more polluting tool and to be the antithesis of what we saw with static websites. This can be the case. But it is possible to set up your CMS in such a way that it is rooted in an eco-design approach from start to finish. We will focus on WordPress and how to make an eco-responsible website with this CMS in the next notions.






Notion 81
What is WordPress?
Target skills
Learn about a specific CMS: WordPress

WordPress in a nutshell
WordPress is the most popular open source CMS (Content Management System) for creating a website. More than 1 in 4 websites are developed with WordPress.
Its huge advantage is that it separates content from form. It allows non-developers to deploy their own website with little or no code.
WordPress has a huge variety of plugins that can be used to develop just about any website:
	Showcase site
	E-commerce site
	Portfolio
	Blog
	Learning platform

WordPress is used by all types of profiles: from individuals who want to publish a blog to multinational companies promoting their services and products.
For example, Microsoft uses WordPress for its own blog and those of its various products such as Skype and Windows.
How do we explain the success of WordPress?
There are many reasons for the success of WordPress:
1 WordPress offers a wide variety of free themes and plugins. Themes allow you to choose the look of your site. If you want to change your look, you can easily implement another theme without starting over. Plugins affect the functionality of the site (such as implementing a contact form or setting up an e-commerce site...)
2 WordPress is easy to install. You don't need to be technically minded to install a WordPress site. Most hosting companies today offer to install your website in a few clicks... It is of course possible to install the site on your own computer and test the themes and plugins you want locally without risking disabling the site already online.
3 WordPress allows your site to evolve and adapt thanks to the updates of the evolution of the web. It also benefits from a very large community of developers that you can call on if you have any problems.






Notion 82
Why optimize your WordPress?
Target skills
Learn about the benefits of WordPress optimisation.

Optimising the configuration of your WordPress site is not an option. This procedure contributes to the functioning of the site and to a more virtuous digital practice.
Optimise loading speed
One of the first reasons to optimise your WordPress site is to improve its speed. Indeed, the speed of page loading is crucial to ensure, among other things, a good user experience. A site that is too slow to load will drive away the user. Remember that approximately 25% of people abandon a web page if its loading speed exceeds 4 seconds or more.
Guarantee your conversion rate
If the page is too slow to load, the user will give up on the action they were taking, such as buying a product or downloading content...
Control your bounce rate
2 out of 8 people leave a page permanently after 4 seconds. Not taking this into account means losing up to 25% of your audience, which is a huge loss of potential revenue.
Improve your page views
Improving the performance of your website gives visitors the opportunity to view more pages.
Benefit from a correct referencing of your site
Google considers that the speed at which a website loads is one of the determining factors for better referencing.
Controlling your ecological impact
Removing unnecessary features, obsolete content, optimising plugins and themes, choosing a suitable hosting provider are all actions that will free up storage space, limit the negative ecological impact of digital technology  and improve fluidity, efficiency and productivity.






Notion 83
How to optimize WordPress?
Target skills
Get some practical advice/tips on how to optimise your WordPress.

There are several factors that can hinder the smooth running of your website. Below are some recommendations to keep in mind:
Identify a theme and features adapted to your needs
A theme that is too heavy with too many features for your needs will be counterproductive. There are thousands of free and paid WordPress themes. Identifying the structure and features that best suits what you want to do will then save you time and optimization.
Limit the use of unhelpful plugins
Plugins regularly load a lot of large files and libraries that will hamper the performance of your website. Take the time to choose them or choose custom development to avoid the inconveniences associated with the use of ready-made plugins.
Check links and 404 errors
To improve the performance of your WordPress site, it's essential to minimise the number of links that don't work. Tools such as Broken Link Checker will allow you to automatically check your posts, comments and other content and identify broken links and missing images.
Choose hosting well
The choice of hosting has a direct impact on the performance of your website as well as its ecological impact. Committed hosting companies are working to reduce the ecological impact of digital practices and offer solutions to reduce carbon emissions.
Clean up your database
Clean your database regularly to avoid slowdowns.
Image management
Images can sometimes be very large, accounting for up to 50% of a web page's total weight. The heavier they are, the longer the page will take to load. As a general rule, a web page should not exceed 2 MB. Therefore, reduce the size of the image before sending it to your site. 2,000 pixels wide is a good average.
Then compress your images before uploading them to your WordPress media library.
Enable Caching
Caching is the process of creating HTML pages on your server from the pages generated by WordPress. The server only has to display these pages, without making the multiple requests normally required to display them. Install and activate your caching plugin once your site is complete, such as WP Rocket.
Clean up your themes and plugins
Remove unused themes and plugins to optimise the security and resources of your WordPress.
Install the latest version of PHP (on your hosting
A WordPress site can load twice as fast with a recent version of PHP (language used to develop websites).
Use a Content Delivery Network (CDN)
The distance between the server and the visitor's location can be very large and slow down the display. By enabling a CDN on your WordPress site, you will be able to host your static webpages on servers closer to your visitors and automatically improve the performance of your site.
Minify your HTML, CSS and JavaScript code
Minification removes unnecessary spaces and references to achieve a smaller file size for the same result.
Enable Gzip compression
In addition to minified files, you can also benefit from a separate form of compression of your assets, called Gzip compression. Plugins such as WP-Rocket enable automatic Gzip compression on your site.
Going further
Below is a non-exhaustive list of tools to optimise your site:
To perform an audit :
WordPress optimization for performance & speed
Improve speed of WordPress
To measure the speed of your pages :
	Pingdom Tools ;
	WebPageTest ;
	GTmetrix ;
	PageSpeed Insights.

To optimise images:
	TinyPNG :
	Kraken.io ;
	Optimizilla ;
	Compressor.io ;
	WP-Smushit.







Notion 84
How to turn WordPress into a static website
Target skills
Learn the advantages of a static website on WordPress and get some tools for turning it into static.

Risks and challenges of dynamic content
If WordPress is an extremely powerful and popular tool, it nevertheless raises questions about the security, performance, referencing and ecological impact of its website.
A quick reminder of what a dynamic site is.
Dynamic content means that every time a user visits a website, a request is made. The required data is extracted from the database to provide him with what he has requested. This operation occurs on average 1 million times per month for medium to high traffic websites and 10 million times per month for very high traffic websites...
This represents a key issue in terms of website performance, security and environmental impact. It should be remembered that a database has built-in limits and can cease to function in the event of a traffic peak. On the other hand, WordPress sites are more vulnerable to computer attacks, notably via the database or via themes and plugins that are not updated. The maintenance of a dynamic WordPress site is therefore crucial.
Advantages of a static site
A static website does not use a database. It simply cannot be hacked by the database (very common on WordPress sites).
Nor can you be hacked by a contaminated theme or plugin. A static site therefore increases your security considerably.
On the other hand, a static website uses previewed pages and not a database. It loads much faster because there is no back and forth as with dynamic sites.
A static site also does not require the maintenance of themes and plugins or special optimization.
For all those reasons, static sites have less ecological impact than dynamic websites. For more information on this point, read grain 79.
Converting a WordPress site into a static site
For these reasons, you may wish to optimise the performance of your site as well as its security by converting it into a static website.
Beware, this operation is not for the average person! And there are various limitations. For example:
	It is not possible to use contact forms, to have a search function on the site and comments, or anything else that is dynamic in its function. Using third party solutions is an option, but it can be expensive and difficult to implement.
	Any changes to your site will result in a re-publication of the entire site, which may not be a problem for small sites but can be time consuming for larger sites.

Some plugins available to make your WordPress site static:
	Simply Static is the most popular static site builder plugin
	WP2Static is another popular static site builder plugin that allows you to serve a static version of your WordPress website to your users while letting you use WordPress to manage the content of your site.
	Strattic is a serverless WordPress host that allows you to create a lightweight, static version of your WordPress website while allowing you to use WordPress as your backend as usual.
	HardyPress is another serverless hosting option for WordPress users.







Notion 86
Introduction to eco web design code practices with The Good Manager project
Target skills
Get an overview of code practices used in The Good Manager project.

The Good Manager website has been designed and developed following eco-web design principles. Design and implementation choices are documented in the Project’s Logs (accessible through the menu). In this notion we would like to showcase some development good practices used for this platform that could be useful for eco-web design.
User tracking
Privacy is a major concern, and user tracking consumes resources, may it be through data collection, storage and analysis.
The Good Manager is not tracking users so it simplifies our work regarding the GDPR obligations, as well as keeping the platform free of third-party scripts that would make the platform heavier.
Static website
The Good Manager website is mainly composed of static content, meaning it doesn’t need a web server to generate pages each time a visitor asks for them. Pages are generated beforehand in order to reduce the server load, thanks to Gatsby ( https://www.gatsbyjs.com/ ). Therefore, we only need basic hosting features for static pages in a low-tech approach, reducing our footprint.
Images
We've used svg images to reduce their size and optimize their display. The total weight of the images is currently 26kb, which is really low.
According to the Gatsby documentation, here is a list of how Gatsby can optimize images:
	Loads the optimal size of an image for each device size and screen resolution
	Holds the image position while loading so your page doesn’t jump around as images load
	Uses the “blur-up” effect i.e. it loads a tiny version of the image to show while the full image is loading
	Lazy loads images, which reduces bandwidth and speeds the initial load time
	Uses WebP images, if browser supports the format

Hosting
This website is hosted at Infomaniak (https://www.infomaniak.com/en) which has a public sustainable energy policy. By choosing a commercial hosting solution instead of self-hosting, we seek to take advantage of economies of scale to reduce our footprint. By being hosted in an eco-friendly datacenter, we hope to reduce our individual consumption and benefit by optimization and hardware management from professionals.
To go further:
	Learn more about our technical choices in the project’s logs: https://thegoodmanager.eu/en/project-logs







Notion 87
Clean code for energy efficiency
Target skills
Understand some basic programming concepts

A clean code for a website is a code easy to modify for developers, and a code that is stable and optimized. We will have a look at some programming practices that can be optimized.
Code optimization
Code style depends on the programmer, just as writing style depends on the author. However, some practices and optimization are welcome in order to reduce the carbon footprint of a program. In the case of a static website (a website composed of HTML/CSS/Javascript elements), the code is executed on the client-side (i.e. the web browser). Delivering a well-coded website will lighten the computational load for all the visitors.
Loops
A loop is a piece of code being executed again and again. Its execution is often linked to conditions, in order to avoid infinite loops. An infinite loop is a piece of code being executed indefinitely with no limit! It often causes the crash of the program and/or freezes the computer running it. It consumes a lot of computing power and is clearly not optimized: there is no reason a piece of code should be executed infinitely and indiscriminately.
External libraries
External librairies are pieces of code imported into a program to add new features. In the case of a website, it can be new Javascript features (jQuery is a famous library), or styling rules (such as Bootstrap). Despite its convenience, a library can increase the carbon footprint of a webpage by importing unused elements. For example, a very popular external library is Google Fonts. It will import fonts from Google servers, and load it on the visitor’s browser, that may not be used by importing several font weights (bold, light) while only one is being used.
External libraries give no or very little control over the imported code. It may import too much, or create compatibility issues. Use them wisely and check your compatibilities!






Notion 88
Asynchronous code: do more, in less time
Target skills
Understand through an example how asynchronous code is more efficient

What is asynchronous code
An asynchronous code is a piece of code being executed on a particular event. For example, clicking on a button can be seen as an event. It will trigger the execution of the button action.
The other advantage of asynchronous code, is that it is being executed at the same time of the rest of the program. It will not block other actions and allow for interactivity.
Why is it more efficient
By conditioning the execution of a piece of code and running it in parallel of the main code, we can have code executed only when needed, and without blocking the whole program.
A program making a request to a server will use an asynchronous function: it will be triggered by an event, and start asking a server for information. While the server is responding (it can take some time!), the program will not be blocked while it waits for an answer.
Asynchronous functions allow several actions to take place at the same time, without the program being blocked or overloaded if the expected condition never occurs.






Notion 89
More efficient and less resource-intensive servers
Target skills
Understand how to set up a server to optimise files

Servers delivering content for a website can optimise its files in several ways in order to optimise file size, resource consumption, delivery time, and web page loading. By setting servers correctly, you can therefore reduce its resource consumption. For this, we will have a look at Gzip compression, caching.
Automatic Gzip Compression
By enabling the gzip compression on your server, you could reduce your websites files to a third of their size. The files sent to visitors will be lighter and compressed, hence reduce the website carbon footprint and make the website load faster. The browser of the user will decompress it automatically. It is a must have solution, easy to implement with no downside!
You can enable the gzip option directly from your hosting provider or by modifying the server configuration file (.htaccess). You can learn more about Gzip compression here: https://www.giftofspeed.com/enable-gzip-compression/
Server caching
Caching a file is the action of storing it to avoid further requests for accessing it. By caching a file, you already have it on your disk, and don’t need to ask a server to send it again, therefore reducing the data transferred and loading time.
Cache can be limited in time by setting expirations conditions, and affect different kinds of files. It is configurable directly from your hosting provider or by modifying the server configuration file (.htaccess) once again. Learn more about the caching options for your Apache server here : https://httpd.apache.org/docs/2.4/caching.html
Content Delivery Network
A CDN or Content Delivery Network is a network of servers to deliver web content. It acts as an intermediate before your own server, so requests are sent to this CDN instead of to your main server. It helps mitigate DDos attacks (Attacking an online service in order to make it unavailable) and its localisation can be closer to your visitor than your actual server, which reduces the network load. It has cache and gzip options (see above).






Notion 90
Manage your server workload
Target skills
Understand how to monitor and handle your traffic

Choosing the right server size for the website's needs can reduce unnecessary power consumption. It starts with monitoring the traffic and adjusting the server dimension.
Traffic monitoring
By monitoring your server and your pages, you can identify part of the traffic that are resource intensive, which means which page visit will require the most resources / server load (number of requests, file size, etc.). It will later help identify optimisation problems.
For example:
	Could media be lighter?
	Is there a specific resource often accessed that could be cached?
	Is there a page that is unreachable for visitors or with a blocking script?

Server dimension
In the case of self-hosting, you should always think of sizing your server based on your needs. A high-powered server for few visits will not be adapted, a small server would not be able to handle high traffic or peaks in visits.






Notion 91
Using external libraries: the example of Bootstrap CDNs
Target skills
Analyze the impact of an external library on a website

Exercise
Bootstrap is a famous library for quickly styling pages and adding interactive features.
You can either use it with local files, or through a CDN.
In this exercise, learn more about Bootstrap and try to evaluate its impact when imported on a webpage.


Resources
Bootstrap code
You can learn more about Bootstrap in the official documentation: https://getbootstrap.com/docs/5.1/getting-started/introduction/
The Bootstrap code is available from these addresses:
	CSS code, for the layout: https://cdn.jsdelivr.net/npm/bootstrap@5.2.2/dist/css/bootstrap.min.css
	JS code, for the interactions: https://cdn.jsdelivr.net/npm/bootstrap@5.2.2/dist/js/bootstrap.min.js

Use the Bootstrap code on your own site
You can have a look at the different CDNs used to import the elements required by Bootstrap to work: https://www.bootstrapcdn.com/
To use the Bootstrap code on your own site, you need to encapsulate these addresses in specific HTML tags:
<link href="https://cdn.jsdelivr.net/npm/bootstrap@5.2.2/dist/css/bootstrap.min.css" rel="stylesheet">
<script src="https://cdn.jsdelivr.net/npm/bootstrap@5.1.3/dist/js/bootstrap.bundle.min.js"></script>
From these resources, you can evaluate the weight of these files, by going to one of these addresses and doing "save as".


Correction
To use Bootstrap, you need to import 2 files from CDNs:
	A styling (CSS) file, that weights 160kb
	A script (JavaScript) file, that weights 76kb

It may not seem like much, but not all Bootstrap features are generally used on a single webpage, meaning some elements are being transferred for nothing.
This exercise puts into perspective the weight of useless code that can be imported from external libraries and how to evaluate it.








Notion 93
Plugins to evaluate the ecological impact of a website
Target skills
Learn to evaluate the ecological impact of websites with specific plugins.

Exercise
Tools exist to assess the eco-design of a site. In this notion, we are interested in browser plugins. The best way to discover them is to test them!
Follow the links given in the resources and install the tools. Then take the time to look through them and test them. They will give different insights on the ecological aspect of a website.
Try to identify the strength of each plugin.


Resources
Green IT Analysis
To install:
	Chrome : https://chrome.google.com/webstore/detail/greenit-analysis/mofbfhffeklkbebfclfaiifefjflcpad

	Firefox : https://addons.mozilla.org/en-US/firefox/addon/greenit-analysis/

User guide :
https://github.com/cnumr/GreenIT-Analysis/blob/master/README.md
Carbonalyser
To install:
	Firefox: https://addons.mozilla.org/fr/firefox/addon/carbonalyser/

User guide:
https://github.com/carbonalyser/Carbonalyser#readme
Google Lighthouse
To install
	Chrome: https://chrome.google.com/webstore/detail/lighthouse/blipmdconlkpinefehnmjammfjpmpbjk

How to use:
https://www.youtube.com/watch?v=Q-X_ED4LHrQ


Correction
GreenITAnalysis – It gives an index which is convenient for comparison. It summarizes the number of request and the amount of data transferred, and its conversion in water consumption and carbon emission.
Carbonalyser – This plugin is very good for evaluating a browsing section on one or several websites. It gives a carbon footprint directly to better represent the impact of our web usage.
Google Lighthouse - Performance and Best practices are a good indicator of what can be improved on a specific page.








Notion 94
Browser – How to use it as an evaluation tool
Target skills
Learn to evaluate the ecological impact of websites with the native features of your browser.

Modern web browsers have embedded tools to evaluate the behaviour of a website. These tools are generally used by developers to test and tweak their website. To see those tabs, you can right click on a page and click on "Inspect". We can find several tabs in it:
Network tab
It is possible to see requests made by the browser to the website and other servers.
[image: All media on this site are described by the text nearby]Image description: Screenshot of the "Networks" tab where it can be seen that a PNG image on the inspected site weighs 1.6 kilobytes and has a loading time of 27 milliseconds.
It is possible to see the weight of each request and the destination, which can be useful to track any problem or heavy data.
Performances tab
The different steps of loading a webpage have various lengths. This tab is useful to see which step is taking time.
[image: All media on this site are described by the text nearby]Image description: Screenshot of the "Performance" tab where we can see that the inspected page took 367 seconds to load all its elements.
The above image shows that for The Good Manager website, Scripting is the longest step for render (188 milliseconds out of 367).
Storage tab
Also called Application, this section gathers all the data saved client-side, on the browser, for the website to work properly.
[image: All media on this site are described by the text nearby]Image description: Screenshot of the "Storage" tab where you can see the different types of storage used on the page inspected.
It can be cookies or local storage. It can be used to know if the website uses tracker and collects information on the visitors.
To go further:
	Learn to use Chrome Dev tools: https://developer.chrome.com/docs/devtools/open/
	Learn to use Firefox Dev tools:

https://developer.mozilla.org/en-US/docs/Tools






Notion 95
Let´s practice!
Target skills
Train yourself to evaluate the ecological footprint of a website.

Exercise
Visit a website you know, such as your company or school website, and try to evaluate its ecological impact.
Try to look for different metrics, such as the amount of data transferred, blocking elements, presence of analytics.


Resources
To do this exercise, you will need browser plugins from Notion 93, and the browser tools from Notion 94.


Correction
You should be able to use at least one plugin and the browser tools to evaluate the amount of data for a single page. You could also evaluate a whole browsing session on this website. You could need to do a comparison with another website to spot problems.








Notion 97
How to calculate a website’s carbon footprint
Target skills
Discover the use of automated tools for calculating the sustainability of a website according to its CO2 emissions and energy production.

The importance of calculating the carbon footprint of a website
Even though it may sound abstract, the link between environmental degradation and running a website can actually be measured by automated tools. Running a website requires expending power and energy. Power and energy, in turn, consume electricity. Consuming electricity leads to the production of CO2 emissions.
A website that embraces simplicity and cleanliness in its design is more sustainable as it requires less energy to run. Unfortunately, many of today's websites are ornamented with a wide variety of draining elements. These energy-intensive features are neither user-friendly nor environmentally sustainable.
Using automated tools can help you determine which website elements are the biggest culprits for creating a larger carbon footprint.
External tools for calculating a website's carbon footprint
We've singled out three websites you can use as automated testing tools to calculate the sustainability of a website. They are:
	Digital Beacon: https://digitalbeacon.co/
	Website Carbon: https://www.websitecarbon.com/
	Ecoping: https://ecoping.earth/

These tools break down the overall size of a website and the size of its different elements (images, videos, etc.).
Additionally, they calculate the amount of energy produced and CO2 emitted due to this size (per visit and month). To help you better visualise these metrics, the tools provide an equivalent energy-intensive activity. For example, if your website consumes 647kWh of energy annually, that's enough electricity to drive an electric car 4,138km. If it emits 317kg of CO2 annually, that's as much CO2 as boiling water for 41,619 cups of tea!
Each tool also suggests what the website can do to lessen its environmental impact, such as the number of trees to plant yearly to offset its carbon footprint.
To make the calculations more understandable, the tools have a ranking system for determining the overall unsustainability of each website.
Here's an example of how the website Digital Beacon breaks down a website's environmental impact:
[image: All media on this site are described by the text nearby]





Notion 98
How to determine whether a website uses a green web host
Target skills
Become acquainted with tools for checking whether a website uses a green hosting provider.

The importance of green web hosting
As already discussed in Notion 4 of this module, choosing a green web host is another way to reduce a website's carbon footprint. Traditional hosting (otherwise known as 'grey' hosting) requires a lot of power to run, increasing energy and costs. Unlike traditional hosting, green hosting works by either generating energy using its renewable power or using a certified green energy supplier as a proxy to run its services.
You can check the use of green hosting providers with automated tools. Determining whether a website (or your digital project specifically) uses green hosting can help you make decisions on creating a more sustainable online presence.
External tools for checking the sustainability of your website host
The two tools mentioned below allow users to type in the URL of a website and immediately see the sustainability of that website's host.
The tools differ among themselves in the scope of their functions: The Green Web Foundation assesses only the metric of sustainable hosting, whereas that is only one of the metrics you can check on the Ecograder website. However, both tools are helpful for not only determining whether a website is sustainably hosted, but also for getting tips on which web hosting providers to turn to if your website is not hosted 'green'.
The links for accessing the websites in question are:
	The Green Web Foundation: https://www.thegreenwebfoundation.org
	Ecograder: https://ecograder.com/

In practice, an evaluation by The Green Web Foundation can look like this:
[image: All media on this site are described by the text nearby]





Notion 99
Can you evaluate the carbon footprint and hosting sustainability of a website yourself?
Target skills
Familiarise yourself with automated testing tools to evaluate the carbon footprint and hosting sustainability of your website examples.

Exercise
We've provided you with a list of tools for assessing two web sustainability metrics: a website’s carbon footprint and the sustainability of its web hosting provider. Now let's see how these solutions work in practice.
Pick two websites and assess their carbon impact and web hosting sustainability.


Resources
Use any of the automated testing tools mentioned in grains 97 and 98 for determining a website’s carbon footprint and its hosting provider's sustainability.
Our personal favourites are:
Digital Beacon: https://digitalbeacon.co/
The Green Web Foundation: http://www.thegreenwebfoundation.org


Correction
How did your websites measure up? Ask yourself the following questions to determine the successful implementation of those two sustainability metrics:
	Do your websites produce fewer than 1 gr of CO2 upon first visiting them? If not, which elements do you think can be removed to reduce their carbon footprint?
	How many trees does each website need to plant annually to offset its impact on the environment?
	Which alternative activities consume the same amount of energy as it takes to run the websites?
	Do your website examples use a green hosting provider? If not, can you provide a suggestion on which green hosting provider they could use for sustainable hosting?









Notion 100
How to check for other web sustainability metrics
Target skills
Discover the use of tools that assess a website for other sustainability metrics to improve its overall performace.

The importance of checking for other sustainability metrics
Thus far, we’ve discussed two metrics that need to be evaluated for sustainable web design: CO2 emissions and energy consumption, as well as green web hosting. However, improving a website’s sustainability does not stop there. It is possible to go even further with web sustainability by using other automated tools.
These tools suggest measures for faster loading times, more optimised content, and mobile compatibility. They also check for the presence of Content Delivery Networks (CDNs), which save electricity by shortening the physical distance between users and web servers. For more information on how CDNs work, please refer to Notion 14: Grain 91 of this module.
All tools mentioned in this grain encourage fine-tuning the technical aspects of websites for increased performance, making them both more sustainable and user-friendly.
External tools for checking for other sustainability metrics
The functionalities of these tools are similar, and each has the overarching aim to improve the technical performance of websites. The tools vary according to the metrics that they target.
Tools dedicated to optimising page speed and content and for checking the presence of CDNs:
	Google PageSpeed Insights: https://pagespeed.web.dev/
	Pingdom Website Speed Test: https://tools.pingdom.com/
	WebPageTest by Catchpoint: https://www.webpagetest.org/
	GTmetrix: https://gtmetrix.com/

All of the tools above offer suggestions for improving these sustainability metrics. A website that loads and responds to user requests more quickly has the added benefit of improving SEO. For more in-depth information on how good SEO practices can improve web sustainability, refer to Notion 12 of this module.
Tools dedicated to optimising websites for mobile-first design:
As noted in Notion 10 of this module, embracing mobile-first design is a crucial web sustainability practice. The two tools below run a mobile usability test, helping designers and creators visualise how their content looks on smaller screens. They also offer recommendations for adopting mobile-friendly design techniques.
	mobiReady: https://ready.mobi/
	Google Mobile-friendly test: https://search.google.com/test/mobile-friendly







Notion 101
Can you evaluate other sustainability metrics of a website yourself?
Target skills
Familiarise yourself with automated testing tools to evaluate your website examples using other sustainability metrics.

Exercise
We've provided you with a list of tools for assessing some more web sustainability metrics: a website’s page speed performance and optimisation techniques it can apply. Now let's see how these solutions work in practice.


Resources
Use any of the automated testing tools mentioned in grains 99 and 100 for determining a website’s page speed performance and overall optimisation.
Our personal favourites are:
Google PageSpeed Insights: https://pagespeed.web.dev/
Pingdom Website Speed Test:
https://tools.pingdom.com/
MobiReady: https://ready.mobi/


Correction
How did your websites measure up? Ask yourself the following questions to determine the successful implementation of those sustainability metrics:
	For page speed performance, a score of 90 and above signifies the most energy-efficient websites. Did the page speed performance of both website examples reach this score?
	Which suggestions do you think are easiest to implement for optimising the page speed performance of your website examples?
	Do you think there are any suggestions that are more difficult to implement than others?
	Are both of your website examples optimised for mobile phones? If not, which adaptations do you think can be implemented for adjusting the websites to a mobile phone?
	Do your website examples use a CDN?
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