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Unit 2: Understanding the Problem –
Cognitive Dimensions

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



The development framework of
Training Module
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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 2, 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 Unit

• We live in an interconnected world, where news, information and data such as movies and music, products
and people move daily from one end of it to the other, interacting and constantly creating new connections.

• Digital and communication technologies have created a new virtual context in which people communicate,
interact and transact, unprecedented for previous generations. The creation of a new global culture is a
reality, and now the ability to feel connected to another person at a distance is stronger than ever.

• But what is our connection to the environment in this new highly interconnected environment with digital
media?

• In this modern and digital world it is very easy for one to ignore the strong connection of humans with the
environment as it is no longer evident.
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• The next time you sit on your couch or buy a package of round apples from the supermarket, allow two
minutes to think about how these two very different products connect you to the environment.



Connection with the 1st Unit

• Understanding that human is an integral part of the environment and that the continuation of the existence of our
species (one out of the tens of millions of species inhabiting the planet) bindingly and exclusively depends on it, leads
to the need to develop viable/sustainable solutions.

• The term sustainability includes the turning of human life towards the creation healthy relationships with other
people (not only to those we are acquainted with or care about) but with also with the environment, no and in the
future, ensuring in this way the survival of future generations.

• A first definition for “Sustainability”, was given by the World Commission on Environment and Development, 35
years ago, and it mentions: ‘Sustainability is meeting our needs without compromising the ability of future
generations to meet theirs’ (Brundtland, 1987).

• Environment is in the heart of sustainability. We need a healthy environment in order to be able to draw the
necessary resources for our survival (air, water, food, clothing, housing). A part of the used resources becomes waste
and need to be replenished. This cycle works efficiently only when the environment can replenish these resources as
fast as humans draw from them and deconstruct/recycle waste as quickly as it is released into it.

• Renewable resource is the resource that can be replenish quickly and naturally, e.g. sun, air, water.
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Sustainability as a Worldview

• Worldview, the way we view our life and the world, includes our
knowledge, values, beliefs and behavior. Our worldview is
affected by a series of political-social forces, such as family,
history, religion, education and the political context in which we
live in and operate daily. In the same time, worldview affect what
we do, what we believe and the way in which we understand the
impact of our actions.
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Values, 
Knowledge, 
Intentions 

and Behavior

What is 
important for

me?

What am I
ready to do

for it?

What do I
know around
the subject?

What do I
know about
what I want

to do?

• A sustainable worldview places at its core the belief that the well-
being of humans and all living species inhabiting the planet, now
but also in the perpetual future, must be the basic priority of all
our individual and collective action. A safe and fair world for all.

• Allow a minute to consider, whether cows are ‘holy’ animals or an
animal resource feeding humans systematically with dairy product
and meet. Where do you base your opinion?



Sustainability - Basic Concepts
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Peace, Equality and 
Justice

Connection with the 
Environment

Respecting 
Boundaries

Responsibility

Interconnectivity 
and collaboration

Health and 
Resilience 

Globalization

We are all part of the environment, which is
our home and not just a storehouse of
resources, it is a place of recreation or
exploration. Nature - without us - has
managed to sustain life on the planet for
billions of years through catastrophic
conditions and enormous changes. We would
best to learn from it.

The Earth has a limited capacity to supply
water, clean air, food to its inhabitants. Equally
limited is its capability to recycle the waste
that ends up in it. These limits must be
understood clearly by all of us, so that we can
take responsibility for our actions, without
pretexts and excuses.

Just as we have human rights that must be
respected even in the most remote corner of
the planet, we also have obligations. The most
profound goal that flows from the fulfillment of
these obligations is the creation of a safe and
just world, for all and forever.

We must understand that our local
actions and behavior, have
consequences on social, economic, and
environmental systems at a global scale.
Establishing the concept of ‘citizen of the
world’ with common values exceeding
different cultures, nations and religions.

Sustainability focuses on the well-being of
all living species inhabiting the planet
and on the natural and social system on
which they depend on. Based on the
definition given for resilience and given
that human activity is changing the
planet in many ways, it is especially
important that these systems are resilient.

Interconnectivity focuses on the many
relationships that enable a group of
objects or organizations to constitute a
complex structure that functions as a
unified system. People must learn to live
in such a system, with respect towards
the needs of other living species and the
environment.



Systems and Systemic Thinking

• It has become clear, from the definition of sustainability, that its approach has at its center the study of the
effects that human activity has on the systems with which it interacts, i.e. environmental, social and
economic.

• Therefore, understanding the concept of systems is necessary for the development of systemic thinking and
the critical evaluation of the effects of our actions on them.
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• The living species of the planet are strongly connected to each other, the local climate in their place of
residence and of course the natural environment in which they live and grow. The science (branch of biology)
that studies the relationships between them is called Ecology

• A system is a group of interrelated elements that are organized in such a way that they work towards
achieving a specific goal or function.

• Ecosystem is a society of living species and their natural habitat, which includes the local climate, geology
and water sources of that area. Species living at the edge of the ecosystem have evolved over the years into a
community that provides the basics (food, water and shelter) for all its members. They are divided into
aquatic and terrestrial.



Systems and Systemic Thinking
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• Ecosystems work for the benefit of the species that inhabit them and the planetary system as a whole.
Unfortunately, humans interact with ecosystems in a very different way than other species.

• Humanity’s needs for housing, cultivation and commerce have led him to apply a myopic, linear model of
development. The linear economic model adopted after the 1st Industrial Revolution is based - to a large
extent - on the principles of Take – Make (Consume) – Waste (Dispose).

Figure by Wautelet, T., (2018). 



The power of habit - Linearity
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• This model now looks bankrupt and for the first time all humanity understands that the future of the planet is at risk it
starts setting limits and goals →
• UN Sustainable Development Goals (SDGs)
• Paris Climate Agreement.

• In turn, Europe has chosen a new development strategy, called ‘European Green Deal’ (see Unit1).

• Main Objective: Europe to become the first really climate neutral continent in the world, until 2050. How?
o Boosting the production and supply of more and more sustainable products in the EU
o Strengthening the bargaining power of consumers, in order to facilitate the shift towards the purchase of
sustainable products.

o Focusing actions on sectors that show high potential for improvement through the application of circular models,
such as e.g. the electronics and information technologies that are at the heart of the project BEWEEN.

o Waste reduction in all stages of product life cycle
o Taking strategic actions to implement the principles of the Circular Economy at a global level.



Life cycle Analysis
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Life Cycle Analysis (alternative term: Life Cycle
Assessment): Historically, the term first appears
in ’60s (search for the case study by Coca Cola for
studying the environmental impact of different
packages).

Life Cycle Analysis (LCA), is a tool (a technique) of
environmental management, for assessing the
environmental behavior of a product through its
life cycle (cradle-to-grave).

Respectively, for a procedure (productive or
something also), during its execution. It is also
applied for services.

The assessment framework is shown on the
figure.

Source: circularecology.com

In the previous slide, there were introduced two terms requiring further explanation, since
they are really important for understanding the problem, these terms are Product Life Cycle
and Circular Economy. Let’s dive into them!



Life Cycle Analysis – Systemic 
Application Boundaries
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LCA can be applied for different ranges of the same system, as shown on the figure below,
but also on a single product, procedure or service level.



Circular Economy
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The concept of Circular Economy was studied by the
end of the ‘70s. Several authors then investigated
the linear and flexible characteristics of modern
economic systems, describing that natural resources
affect the economy by providing inputs for
production and consumption and by getting used as
a receiver for outputs in the form of waste.

According to several studies, Earth is described as a
closed and circular system with limited assimilative
capacity, from which we can conclude that economy
and environment must coexist in balance.
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Focusing on Circular Economy
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– Circular Economy is widely accepted, as the only financial model that can satisfy the double goal of the
continuous development and well-being of citizens and in the same time maintain the integrity of
planetary system, on which the survival of humanity is based.

– Many definitions have been given from time to time. We qualify Ellen McArthur Foundation’s
(https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-economy).

https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-economy


Who is Helen Mc Arthur;
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Allow five minutes to watch the video: https://www.youtube.com/watch?app=desktop&v=zCRKvDyyHmI and
visit Foundation’s website in order to find the answer for the question on the title of this slide.

https://www.youtube.com/watch?app=desktop&v=zCRKvDyyHmI
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The idea of circular economy is based on some principles, which are:

• Design for avoid waste: Products are designed and optimized for reassembly cycles and reuse. Αthis
differentiates them from the disposal or even recycling of the products of a typical linear production model, where
large amounts of embodied energy and labor are wasted.

• Difference between consumable and durable components of a product: Consumables in the circular economy
consist of biological components that are non-toxic and can be returned to the biosphere safely. Durable
components manufactured from no friendly to the biosphere materials, such as metal and most plastics are
originally designed for reuse.

• The energy required to power the cycle must be naturally renewable: This leads to reduced dependence on raw
materials and to increase system stability, for example in the sharp fluctuations in the prices of materials.

Circular Economy - Basic Principles



Circular Economy - Basic Principles
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Η μετάβαση στο μοντέλο της κυκλικής οικονομίας προϋποθέτει μεγάλες αλλαγές στην νοοτροπία
και εστίαση στην επαναχρησιμοποίηση, επισκευή, ανανέωση και ανακύκλωση των υλικών που
θεωρούνταν άχρηστα. Βασική αρχή της κυκλικής οικονομίας αποτελεί ότι το «απόβλητο», μπορεί να
μετατραπεί σε πρώτη ύλη.

– Αντιμέτωποι με τη συρρίκνωση των φυσικών πόρων, πρέπει να γνωρίζουμε ότι το λεγόμενο ‘Business as Usual’
δεν αποτελεί πλέον επιλογή και ότι μια οικονομία που βασίζεται σε ένα γραμμικό μοντέλο απλώς δεν είναι
πλέον βιώσιμη. Επομένως, η μετάβαση προς μια κυκλική οικονομία είναι αναγκαία και αποτελεί μια
μετασχηματιστική ευκαιρία που μπορεί να προσφέρει μακροπρόθεσμα οικονομικά, κοινωνικά και
περιβαλλοντικά οφέλη καθώς αποτελεί ένα βιώσιμο σύστημα διαχείρισης των πόρων εφαρμόζοντας μια
σειρά από μέτρα με δράσεις που αφορούν τον κύκλο ζωής των προϊόντων και στηρίζονται στις παρακάτω με
βασικές αρχές:

– Σχεδιασμός για επαναχρησιμοποίηση.

– Ενίσχυση της ανθεκτικότητας μέσω της πολυμορφίας.

– Αξιοποίηση της ενέργειας από ανανεώσιμες πηγές.

– Υιοθέτηση συστημικής προσέγγισης.



Eco-Design
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80% of the environmental footprint and the end-of-life impact of the products is determined during
their design phase!!

– Increasing knowledge and tendency for adopting
sustainability practices.

– The number of consumers with strong sense of
responsibility towards the environment, more and
more rises.

– Consumers are increasingly looking for businesses who
have the feeling of reciprocity and act accordingly.

– In this environment, businesses are now ‘pushed’ in
actions that show to their general audience that they
respect the environment and that they commit to
preserving natural resources.

– Such an action is Eco-Design: Practically, it is the
integration of environmental criteria into the industrial
design process with the aim of reducing the
environmental impact of the product (life-cycle view).

– Design for Environment (DfE) and Eco-design: Terms
are used as substitutes (which, although not
completely accurate, it is OK!)

– The terms that must never be used as substitutes are
DfE (Eco-design) and sustainable design.

– DfE: Design for Environment

– Sustainable Design: Sustainable Design or Sustainable
Design, which includes the concept of sustainability
at both social and economic levels.



Eco-Design
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Allow five minute to watch this video describing the design for lifetime principles:
https://www.youtube.com/watch?v=tlPIp_Kn7f4. After that, answer the following questions:

– Q.1: What are the two ways in which one can increase
the life of a product, such as a mobile phone.

– Q.2: What is the life cycle of a product called, which
does not need new materials and there are no materials
that end up in the landfill?

– Q.3: What are the four main strategies used to increase
the length of a product's useful life?

– Q.4: Give an example of product that a) the extension of
its life is desirable and b) it would be better, in terms of
sustainability, to have shorter life.

https://www.youtube.com/watch?v=tlPIp_Kn7f4


What else can we do?
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Recycling: about 10 % of the materials used in Europe are collected and reused. The circularity rate
ranges from <1 % (Lithium & Silicon) to >50 % (Silver & Lead).

Reuse: for the same or a different purpose, e.g. returning glass bottles, tire retreading etc.

Remanufacturing: restoration of a used product to at least its initial performance, for the consumers,
with a warranty at least equal to the one of a brand-new similar product.

Refurbish: Visual (mainly) refresh of a product in order to satisfyingly have its initial functionality. The
product is not comparable to a new or remanufactured product. Usually its appearance and
functionality are checked, but it doesn't come with the same performance warranty as a new or
remanufactured product.

Prolong: Extend products’ functionality for a longer period of time

Upcycling: The (creative) reuse (product or waste) in such a way that a new product is created with
higher quality or value compared to the original (usually at end-stage of the product).



Quiz: What is the connection between the 
following items and an aircraft?
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In order to answer that, visit: www.worldshop.eu/en/search-
result/upcycling%20?p=XgTtp2Grqy4

http://www.worldshop.eu/en/search-result/upcycling%20?p=XgTtp2Grqy4


Quiz: What is the connection between the 
following items and an aircraft?
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www.aerotime.aero/25075-biggest-aircraft-boneyards-in-the-world

The solution!
And the alternative….!

http://www.aerotime.aero/25075-biggest-aircraft-boneyards-in-the-world


Quiz: From what material are the clothes 
in the photo made of?
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http://orangefiber.it/en/fabrics/

http://orangefiber.it/en/fabrics/


What is our position as consumers?
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In order to answer this question, one should
wonder:
– How does his consumer behavior and the rate at
which he consumes products affect the
sustainability of the planet?

– Where are these products end up after their
useful life?

– Who manufactured the products they use? How
are the living conditions of these people?

– How can I make more sustainable choices?

Lebow, V. (1955)



What is our position as consumers?
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– Unfortunately, 67 years ago, Lebow described the status of today’s global economy. The two third of U.S.A.
economy, since 2000 are consumer expenses and same pattern approximately is observed to the rest of
developed countries as well.

– Consumerism can accurately be described as a cultural orientation lead an individual to find meaning,
pleasure and receive social acceptance feelings through consuming.

– To be in position to assess our consuming patterns, is essential for sustainability.
– We must always bear in mind that anything we consume requires resources and energy from the

environment and that it affects in multiple ways social and financial systems through business activities and
labour.

– Take a few minutes and consider whether advertisements affect your consuming habits. What is the
difference between something we want and something we need? Can anything be both? How do you
decide to satisfy a consuming desire for a product that you want, but you don’t need?



What is our position as consumers?
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There are several things you can do for sustainable consumer behavior:

– Focus on the value of being and doing instead of property. Focus on relationships, on civic participation and on experiences
that give meaning and pleasure to your life.

– Distinct your purchases between needs and desires. Use a shopping list without deviations. Avoid impulse buying.
– Look for ways to share objects you do not use often.
– Evaluate businesses from which you buy against the sustainability criteria you’ve learned. In case a business manufactures

products you like but it has not committed to corporate responsibility principles, contact it and encourage it to do so.

– Give time to yourself before making important purchases, which additionally harm the environment. In the end, you may find
out that by giving time to yourself, you do not need or want this product.

– Deconstruct what it means to be cool. Decide on your own what is cool and what isn’t. Find ways to include the sustainability
concept in your choices.

– Before buying, consider the expected useful life of the product. Prefer products with longer useful life and recycle them
when they cannot be used anymore.

– Buy from local shops and not from chain stores. Combine your shopping with walking and cycling instead of driving, reducing
the carbon footprint of your activity.



What is our position as consumers?
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Our daily activities, from our diet to the way we transport ourselves every day, affects our environmental footprint (carbon
footprint).

Use the calculator available by the European Union in order to calculate the environmental impact of your consumer habits,
by following the link: https://eplca.jrc.ec.europa.eu/ConsumerFootprint.html

https://eplca.jrc.ec.europa.eu/ConsumerFootprint.html


Ecolabel – A useful tool in the consumer’s 
hands
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– Ecolabel is an environmental performance certification and labeling method that is applied worldwide. An
eco-label characterizes products or services that are proven to be prefer in a specific category.

– An Ecolabel on a product or service means that it is certified according to a scientific standard.
Requirements and product categories may vary, but all standards address multiple environmental and
health issues that may include toxicity, air quality, energy and water use, recyclability, natural resource
use, and other areas of concern.

– Ecolabels are a promising policy tool in the effort to achieve sustainable consumption. Many questions
remain, however, about the extent to which eco-labels can contribute to sustainable development efforts
and how to maximize their effectiveness.

– The EU Ecolabel promotes the circular economy by encouraging producers to produce less waste and
carbon dioxide in the production process. The EU Ecolabel criteria are strict and are intended to encourage
companies to develop products that are durable and can be easily repaired and recycled.



Twenty minutes of thinking…..

With this slide, the second unit of the Training Module: ‘Protecting the Environment’ is concluded.
Allow 20 minutes and based on what you’ve learned from this lecture, perform the following actions:

1. Pick a TV advertisement of any digital product, whichever you want.

2. Identify its target audience.

3. Recognize techniques used for convincing audience to buy the product. Describe how do they materialize.

4. What emotions does the advertisement target?

5. What messages do your receive by facial expressions, body language and personal style of people
participating in it? Answer the same question, but this time also observe the location, the building,
various other objects etc.

6. What messages do you receive regarding the relationship between people in the advertisement, their
status and what is perceived as desired? What do this messages indicate about the advertised firm?
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