
1

Unit 3: Solving the Problem – Behavioral 
Dimension

Training Program BEWEEN
Module 2: Protecting the Environment
National Technical University of Athens



The development framework of
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Unit 1: Embodying Values 
(socio-emotional dimension) 

Unit 2: Understanding the 
problem (cognitive 

dimension)

Unit 3: Solving the problem 
(behavioral dimension)

Before proceeding with the presentation 
of the content of Unit 3, let’s quickly 
remember how it fits to Module B: 
Protecting the Environment.



Training Goals
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Introduction to the concepts of 
sustainability, circular economy 

with an emphasis on the 
importance of pro-

environmental behaviors at all 
levels of the life cycle of digital 
products/services (purchase, 

use and disposal)

Understanding the 
fundamentals of the life cycle 

of digital products and 
understanding the quantitative 
impact their purchase, use and 

disposal has on the 
environment.

Development of pro-
environmental behavior 

guidelines, when purchasing, 
using and disposing of digital 

devices by young people, high 
school students. Highlight 
opportunities and benefits 

from the implementation of 
the proposed guidelines.

Unit 2 Unit 3



Connection with the 1st and 2nd Units

• In the first Unit, an attempt to connect technological progression with humans was made and also an attempt to
understand how we perceive our position as technology carriers and on the degree on which we comprehend the
consequences technology usage has for the planet.

• Going on with the same unit, the concept of planetary boundaries was presented and the importance of respecting
them, for this -mainly- but also for future generations was highlighted along with the adoption of pro-environmental
behaviour με σημαντικό αντίκτυπο στη μείωση των περιβαλλοντικών επιπτώσεων.

• In the end of Unit 1, the existing frameworks were presented (UN SDG and Green Deal) under which all actions are
made on global and European level and their structure was analysed, Social Environmentalism, Ecological Lifestyle
and Environmental Citizenship.

• In the second Unit the required cognitive background was briefly developed, that in combination with the
delineation of core values of Unit 1, they could trigger thoughts, behaviors and actions that boost digital
sustainability at purchasing, using and disposing levels of digital media used in our lives daily.
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• The training goal of Unit 3 is to turn the knowledge acquired from the two previous units, to practical guidelines for a
good environmental behavior while interacting with digital media and the delineating of key elements that should be
included in the relevant material for training young students by the teachers participating in the programme.



Digitization & Sustainability
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However, these two admittedly top priorities are rarely considered simultaneously and their 
interrelationships have not been sufficiently explored.

• Digitalization, which is the transition to a world where more and more human activities are done entirely or
supported to a certain extent by digital means, is now perhaps the most basic axis of development of modern
societies.

• Project BEWEEN’s work alings with the same framework, aiming to contribute in the
development/improvement of young people’s digital competences, in the areas of της protection of safety,
well-being and environmental protection when interacting with new digital technologies.

• For a fact, the acquisition of digital competences - competences that help to make the most of the range of
digital technologies, have in recent years been very high on the priorities of the EU and its Member States.

• The same exactly applies for sustainability, as it is now understood that continuing to apply unsustainable
practices and models of economic development is no longer an option and will officially lead to the destruction
of the planetary ecosystem.



The Key Question
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The Digital strategy and the Green Deal are 
the two most important EU priorities for 
the future. The question is:

‘can the green and digital revolutions 
really go hand in hand?’



The Key Question – in practice
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The next time you answer a call on your phone or watch a movie on your
favorite streaming platform, ask yourself: What is the impact of this
activity of yours on the environment?

How can these technologies you just used help towards a more
sustainable planet?

Finally, digitization will lead us to a "smart" ecological world, where
everyone benefits from technological progress, and so does the
environment, or it will lead us to a digital growth economy in which each
of us will make "Smart Buys", having a quiet and green conscience, while
in fact we are all leading the planet to its limits with our actions?



It is true that thanks to the internet we often work from home or do not have to drive to the bank to do our work, which
means less pollution from transportations. We don't need to print documents, promotional materials or buy a DVD with
our favorite movie and therefore have a lower environmental impact from producing fewer products.

The reduction of these more tangible forms of pollution has led to a widespread belief that digitization is good for the
planet. Unfortunately, though – this is not the reality. In recent years, more and more voices have come together to
remind us that digital pollution is just as tangible and threatens the environment in exactly the same way as other forms of
pollution.

Its impact can be analyzed in three main dimensions: the production of the technological equipment, the practices of its
use and of course the electronic waste after its disposal. As devices get smaller and the number of the components grows,
the environmental impact of manufacturing and electronic waste have never been greater. About the two thirds of the
elements on the periodic table are used in the construction of a smartphone!

According to European Environmental Agency, only in Europe, 10 millions tons of electronic waste are produced annually.
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Digital Pollution
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Digital Pollution



About 10% of energy consumed globally is used for the operation of the internet and interconnected devices and
their production. The trend is increasing at around 9% per year.

Research claims that if the internet were a country, then it would be in third place on the list of energy consumption,
behind only China and America.

Unfortunately, the majority of this energy does not come from renewable sources and as a consequence the
internet, its operation and the production and operation of the devices connected to it is responsible for 4% of the
global carbon footprint. It is expected to be doubled by 2025!

According to UN, 81% of the energy a computer would consume during its life cycle is on its production which
requires on average, 270 kg of fossil fuels, 25 kg of chemicals and 1.5 ton of water.

Data centers which contain the information we ask and in which all of our digital enquiries end up, are particularly
energy-intensive. Additionally, the cooling requirements that these equipment layouts have are huge, increasing
their environmental footprint even more.
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Digital Pollution



Digital Pollution and Use Practices of 
Digital Technologies
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It is true that we, as citizens, can do a lot, especially at a collective
level, to reduce digital pollution to the production level. However,
undoubtedly at an individual level, our contribution on the phases of
using and disposing, can be decisive.

Sending an e-mail through the Internet has little impact on the
environment (0,3 – 4 grCO2e). Everyday through the Internet are sent
approximately 330 billions e-mails.

The equivalent, in transportation terms, is 7 millions more cars on the
streets of the planet.

The use of digital communication channels and social media has also a
significant carbon footprint.

Source: Iberdrola, 2022



Digital Pollution and Use Practices of 
Digital Technologies
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The average internet user is expected to spend approximately 2.5 hours per day
using social media, which is believed to be equivalent is equivalent to driving
about 535 km during a year.

Internet browsing also accounts for a significant portion of digital carbon
emissions. Loading an average website, produces approximately 1.76 g CO2,
which means that a website with 100,000 view per month, has a carbon footprint
exceeding two tons of CO2 annually.

Streaming video and music are among the biggest contributors to the digital
carbon footprint, due to the enormous amount of energy required to run home
appliances and the energy required to power the servers and networks that host
and transmit the content. Streaming currently represents approximately 63% of
global Internet traffic and the video streaming alone is considered to generate
approximately 300 millions tons CO2 every year (which is about 1% of the total
carbon emissions globally).

Source: Greenspector, 2021)



Learning Objectives of Educational Materials
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The educational material, that will be developed in the framework of the project BEWEEN, will cover students’
educational needs, as they are described Digital Competences Framework DigComp 2.2., in Unit 4.4. More
specifically, students must be able to:
– Understand the environmental impact of daily use practices of digital media, e.g. video or data streaming. To
understand how this impact can be broken down to energy consumption and carbon emissions from digital
devices, network infrastructure and data centers.

– Understand the environmental impact of manufacturing digital devices and also the batteries that power
them (energy consumption for the production, toxic waste) and how in the end of their useful life, these
devices must be disposed in such way that the disposal impact is minimum and also in a way that makes
disposed devices easy to be disassembled in order their components can be collected, remanufactured and
reused.

– To realize that some components of the electronic/digital devices they use can be replaced, extending their
useful life or even improve their performance. To understand the concept of planned obsolescence/short life,
i.e. the design of some products in such a way that they stop working after a certain period of time.
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– To understand and adopt a series of 'green' purchasing behaviors of electrical and electronic devices, e.g.
choosing product with lower energy consumption, easier to be separated and though more recyclable or
reusable that are using less toxic chemical substances.

Adopt purchasing practices that, within individual limits and capabilities, enhance sustainability, such as:

– Seeking and evaluating information about the supplier's environmental and social performance so that the

purchase decision is in line with the values of environmental citizenship and social responsibility.

– Seeking and evaluating information about the design of the product, the materials incorporated and the

possibilities given for their recycling - recovery (design for the environment vs. design for dump).

– Avoiding products with packaging having significant environmental impact. Plastic packages produce a lot of

waste and usually are hard to be recycled.

– Carefully assess needs versus wants (want vs. need dilemma) with the aim of reducing purchases of electronic

devices. Waste from Electrical and Electronic Equipment (WEEE) είναι η ταχύτερα διογκούμενη κατηγορία

αποβλήτων στην ΕΕ. is the fastest growing category of waste in the EU.

Learning Objectives of Educational Materials
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– To recognize the fact that the widespread e-commerce practices, both
the purchase and the delivery of natural products have a very significant
and tangible environmental impact (carbon footprint from production,
storage, order preparation and transportation, waste production,
packaging etc.)

– To understand how digital technologies (including technologies like
Internet of Things (IoT) and Artificial Intelligence (ΑΙ) can catalyze the
implementation of sustainable solutions, e.g. smart home sensors and
using smart algorithms for managing energy consumption at home.

– In the same time, to understand that even that the software solutions
are not in an obvious physical state, their requirements in terms of
computing power and data are significantly big. Consequently, their
energy requirements are tangible and particularly harmful for the
environment (e.g. training machine learning algorithms, cryptocurrency
mining).

Learning Objectives of Educational Materials
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As a result of the smooth integration of the above knowledge, students are expected to develop a range of
digital skills. More specifically, students are expected to:
– Know how to apply ‘small’ but effective strategies while using electrical and electronic devices, with the aim
of protecting the environment, e.g. device deactivation, WiFi deactivation, avoiding physical prints, repair and
replace components instead of new purchase etc.

– Know how to reduce the energy consumption of the devices digital services they use, e.g. change video
streaming quality, use WiFi instead of 4G data services when they are at home, shut down mobile application
they don’t you and make proper use of their digital inbox and the attachments they sent.

– Know how to use digital tools and services to improve the environmental and social footprint of their
purchasing behaviors, e.g. to be able to search for products manufactured in their wider area of residence,
decreasing the environmental impact of transportation and logistics or seek sharing opportunities, e.g. car-
pooling, and crowd-sourcing actions, e.g. garbage collection from beaches and forests.

Learning Objectives of Educational Materials
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Additionally, again as a result of the smooth integration of the above knowledge, students are expected to
develop a range of digital attitudes. More specifically, students are expected to:
– Look for ways in which digital technologies can support attitudes of life and consumption that respect the

basic principles of sustainability and the natural environment.
– Look for information regarding environmental impact of the technologies they use with the aim to transfer

this knowledge to their social environment (family and friends) so as to influence them in the direction of
adopting pro-environmental behaviors, of ecological responsibility and environmental citizenship.

– Apply a systemic approach when choosing a digital product or service instead of its physical substitute,
considering the as a whole, the design, the manufacturing and the life cycle of a product, e.g. reading a digital
book (paper, production, transportation) instead of using a digital reader (production, chemical contamination,
energy needed to operate).

– Take under serious consideration the ethical implications of the use of new digital technologies, e.g. artificial
intelligence � Data privacy, degree of freedom in decision making, jobs, unemployment, need for reskilling &
upskilling of employees etc.).

Learning Objectives of Educational Materials
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– Small exercises for calculating the environmental impact of favorite digital activities (e.g. carbon emissions while watching
a film in Netflix), for the purpose of the conscious use of digital tools and services. Accuracy in calculations during such
exercises is not important.

– Small exercises to assess the environmental impact caused by digital devices throughout their entire life cycle, using
appropriate methodologies (e.g. Life Cycle Assessment). Again, accuracy in calculations during such exercises is not
important.

– Recycling actions for devices and their components, at home, in the classroom or even in the whole school. Understanding
of recycling mechanisms and its contribution to reducing waste of natural resources and pollution from toxic and ozone
depleting substances.

– Writing of draft reports on the energy consumption of electronic and electrical devices, and their their composition in
toxic, pollutants and exploring environmentally friendly product alternatives.

– Familiarization of students with programs that calculate the energy consumption of digital devices and subsequently,
finding methods that will reduce their energy requirements.

– Application of gamification techniques: students, through educational games, understand the importance of protecting the
environment and preserving the biodiversity of ecosystems.

Επιλεγμένες Εκπαιδευτικές Δράσεις



Miscellaneous (non educational) Actions
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❖ Promotion of using search engines whose ultimate goal is to
protect the environment και της βιωσιμότητας (e.g. Ecosia, for
every 45 searches by the user, they plant a tree).

❖ Transition to an internet provider using «green» technologies
to cover the energy needs of its network.

❖ Shared screen utilization (e.g. projector) in order to reduce the
usage of multiple digital media.

❖ Use of computers that promote sustainability, by using smaller
number of plastic components (e.g. Asus, made use of
sustainable materials - bamboo and reduced the volume of
plastics in its products by 20%).

Πηγή: https://www.ecosia.org/?c=en



Twenty minutes of thinking…..

This slide concludes the Training Module, titled:
‘Protecting the Environment’.
Allow 20 minutes to listen to what Tillman has to
say on how digitization can assist sustainability
and the transition to life-style which can make
the planet sustainable, in the following link:
https://www.youtube.com/watch?v=lNkaGLMIm
_Q.

Can you think of a single technology or a
combination of more, that when applied can
lead to sustainable solutions to a major
environmental problem?
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https://www.youtube.com/watch?v=lNkaGLMIm_Q
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