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1. Introduction

Environmental Education (EE) goes beyond knowledge transmission regarding the
environment and the current ecological crisis. Instead, it facilitates a new relationship
with nature and promotes actions for change (Spork, 1992). EE is said to offer three
forms of education: in, about, and for the environment (Lucas, 1979; Thomas, 2005).
Education in the environment puts students with direct contact with the environment,
while education about the environment provides students with knowledge about eco-
logical processes. Education for the environment stimulates sustainable ways of living
and aims to change behaviour. However, this last form has received less attention and
is more difficult to develop for reasons summarised by Thomas (2005):

* knowledge is dangerous and leads to political controversy (education
for the environment challenges current economic and social systems
so it raises objections);

* moving from theory to action is difficult (it is hard to move students
from simply absorbing information towards real action);

» effective practice calls on teachers to implement practical activities
and develop first-hand experience (this is often viewed as a challenge
to the school system);

* values in EE may conflict with student values and attitudes;

* challenges remain in preparing teachers for EE (teachers are often not
trained and lack sufficient resources).

This article illustrates how the concept of waste can be viewed through the per-
spectives of circular economy and Zero Waste! in order to enable a more effective EE.
First, the centrality of waste is introduced. Then, the concepts of circular eco-
nomy and Zero Waste are explored. Subsequently, we ask how these two concepts
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! Zero Waste is used with capital letters as it refers to a specific approach.
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can be used to develop EE, and introduce two educational experiences. Finally,
some conclusions are highlighted.

2. Waste

Waste is increasingly a global problem. A recent World Bank report (Kaza et alit,
2018), reveals some staggering data. In 2016 an estimated 2.01 billion tonnes of
municipal solid waste were generated. If business-as-usual continues, this number
will increase to 3.40 billion tonnes by 2050. The problem of where and how to
dispose of this material in order to minimise contamination is a major environ-
mental issue. In 2016, the treatment and disposal of waste generated 1.6 billion
tonnes of carbon dioxide —about 5 percent of global emissions. Managing waste is
complex, with a number of phases, including collection, transportation, pre-tre-
atment, processing, and abatement of residues (Demirbas, 2011), and many actors
involved (Baud et aliz, 2006). Waste is finally disposed of by either composting,
recycling, incinerating, or by being physically placed in a landfill or open dump.

When a product ends up in a landfill not only the physical materials of itself
are wasted but also all the resources used in the previous phases of its life — from
extraction to manufacture, to sales and consumption.

Even if it seems to have magically disappeared, «<waste doesn’t really go away
— it flows over time and through space» (Hird, 2013, p. 105). Waste management
processes mean that energy and environmental costs impact on local communi-
ties, requiring local political decisions. Waste must, therefore, return to the top of
the political agenda (Murray, 2002).

A crucial question is what does «waste» mean? The European Union (EU)
has adopted the following definition: «Any substance or object which the holder
discards or intends or is required to discard» (EU, 2008, p. 9). This seems quite
plain and objective. However, it hides a much more malign picture, as illustra-
ted by Moore (2012). Waste has been variously defined in the academic litera-
ture as a hazard, manageable object, commodity, resource, archive, out of place,
disorder, risk, filth, fetish, governable object, abject, or vital «actant». Despite its
abundance, waste is commonly perceived as an incidental or secondary product.
Along this line, the World Bank describes municipal solid waste as «one of the
most important by-products of an urban lifestyle» (Hoornweg, Bhada-Tata, 2012,
p- ix). This word by-product is very problematic. Waste as seen as an unintended
and inconvenient, but inevitable, result of our mode of production, and part of
a commonly accepted narrative. However, we contend that waste is not a by-pro-
duct, but an integral part of any mode of production. As stressed by Valenzuela
and Bohm (2017), it is important to include the discourse on the role of the capi-
talist expansion.

3. From a linear mode of production to a circular economy

Taherzadeh and Richards (2016) remind us that each new world inhabitant
is a new polluter and, under a business-as-usual scenario, this is not sustai-
nable. The main effects of today’s economic system «include the depletion of
natural resources, overconsumption, pollution, and their impact on biodiversity
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and ecosystems» (Pietzsch et alii, 2017, p. 331). Human interactions with the natu-
ral world are currently unsustainable, as considered by the EU:

Current European linear production, consumption and disposal patterns
reflect the myth that we live in a world with infinite resources. Over the
last few decades, Europeans have been living on a growing ecological defi-
cit, importing almost four times more materials than we have exported
[Simon and Zero Waste Europe, 2020, p. 61].

Not only is the current mode of development impossible to maintain in the long
run, but it also puts human life in danger. We must abandon the idea that we can
have both economic growth and environmental sustainability (Parrique et alii, 2019).

The linear conception of production (fig. 1) is based on two assumptions: (1)
that there is an unlimited supply of energy and raw materials; and (2) that the
environment has an infinite capacity to absorb pollution and waste (Cooper,
1994, p. 2). This mode of production, which has been called a «bigger-better-fa-
ster-safer» syndrome (Stahel, 2016, p. 436), is based on a linear model. Today,
from an economic point of view, it includes all «activities, from tangible pro-
duction to intangible contracts, routines and regulations» (de Jesus et alii, 2018, p.
3002). None of the economy escapes from this linear system of sequential actions.
Production is conceived of as a succession of stages from raw material extraction,
manufacturing goods, sales and consumption, to disposal (Pietzsch et alii, 2017, p.
324). So far, this system has worked because it was based on «resource abundance,
modernization, and technological fixes» (Gutberlet, 2016, p. 59). However, cer-
tain limits have been reached and any assumption that resources are endless is
proving to be wrong, as negative environmental effects have intensified apace in
the last few decades.

LINEAR ECONOMY CIRCULAR ECONOMY

AL MATERIALS MIXED UP

FROM FINITE SOURCES ENERGY

Fig. 1 — Linear vs circular economy.
Source: Ellen MacArthur Foundation (nd, p. 9)2.

?For a more detailed image of circular economy, see Ellen MacArthur Foundation and
McKinsey Center for Business and Environment (2015, p. 9).
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Biomimicry can help us to find an alternative way forward. For exam-
ple, we can aim to mirror «natural life cycles where dead organic material
decomposes to become a nutrient for the next generation of living organisms»
(Andrews, 2015, p. 309). We thus move from a linear mode of production to a
circular one (see fig. 1), where waste becomes a resource and closes the loop
(Stahel, 2016; Witjes, Lozano, 2016). This circular economy can be defined as:

A regenerative system in which resource input and waste, emission, and
energy leakage are minimised by slowing, closing, and narrowing material
and energy loops. (Geissdoerfer et alii, 2017, p. 764).

Materials are kept within the system, thus reducing their impact and
our dependency on nature, while moving towards sustainability (Sauvé et
alit, 2016). A circular economy is an alternative mode of production to the
linear system. It assumes that energy and raw materials are finite, and that
the environment has a finite capacity to absorb pollution and waste. This
new paradigm was first developed since the 1980s and its implementation
is still at early stage of development (Cooper, 1994; Ghisellini et alii, 2016;
Cardoso, 2018).

Increasingly, however, this model is being embraced and the circular eco-
nomy is becoming an official key word in official strategies within China and
the EU (de Jesus et alii, 2018). The European Green Deal® sets an ambitious
EU agenda for achieving a sustainable Europe through the promotion of a
circular economy (European Commission, 2020a), and the EU is working
towards its implementation (Bonviu, 2014; Wysokinska, 2016) in order to
foster economic development that is also respectful to the natural environ-
ment. This is proceeding despite a number of cultural, market, regulatory
and technological barriers (Kirchherr et alii, 2017).

Some key aspects of a circular economy include:

* aspecial focus on urban and industrial waste;

* implementation depends on all actors of within a society;

* extracted resources and materials produced should be kept within a

cyclical flow (Pietzsch et alii, 2017, p. 326).

Historically, sustainability has been based on the behavioural concepts of
the three Rs: reduce, reuse, and recycle. These have since developed into
the ten Rs*: refuse, rethink, reduce, re-use, repair, refurbish, remanufacture,
repurpose, recycle, and recover (see fig. 2) that also link to the circular eco-
nomy. These are ordered with the most important concepts at the top, and
the less virtuous ones at the bottom (Potting et alii, 2017).

*For a feasibility assessment of the European Green Deal see Bodin and Stainforth (2019).

*The initial 3Rs framework has been enriched by several new Rs, becoming the 4Rs, 6Rs
and even 10Rs (Kirchherr et alii, 2017). Worth of mentioning are also the 8Rs of Degrowth
(Latouche, 2009).
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Fig. 2 — The 10R framework.
Source: Kirchherr et alii (2017, p. 224).

Stahel (2016, p. 436) offers an analogy of the two systems: on one
side the linear economy flows like a river; on the other a circular eco-
nomy is like a lake. In the former, resources and energy flow at high
speed without being retained, while in the latter resources and energy
are retained and circulate within the same ecosystem. Sauvé et ali
(2016) illustrate the different approaches with respect to sustainable
development. In the former, the downstream processes of production
and consumption are emphasised. The consequences are multiple:
ineffective recycling, absent value chains, and a predilection for using
virgin resources. Alternatively, the latter is more resource-oriented, has
a more rounded approach and all inputs and outputs of the system are
considered. From an economic perspective, a linear system is focused
on high levels of immediate revenue, while a circular one postpones
revenue and looks for other value (Pheifer, 2017).

So, what does a linear versus circular system mean from a waste manage-
ment perspective? The perspectives of the two systems are totally different:

«Conventional waste management is driven by minimizing the costs of col-
lection and disposal — landfill versus recycling or incineration. In a circular
economy, the objective is to maximize value at each point in a product’s life»
(Stahel, 2016, p. 436).

Waste production is thus inevitable in both systems, but a circular economy
is calling for a paradigm shift. In the first, waste is thought of as a by-pro-
duct to be eliminated from the system. In the second, waste is considered as
something to be avoided or minimised, managed from inside the system itself.
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Being a revolutionary concept, the circular economy needs to be elaborated.
For example, while the term is often applied to economic prosperity, few con-
nections to environmental sustainability or social equity have been developed
(Kirchherr et alii, 2017; Geissdoerfer et alii, 2017). The challenges of transitioning
to a circular economy have been explored in the literature (Ghisellini ez alii, 2016;
Sauvé et alir, 2016), but the main issue is that «as a holistic concept, it collides with
the silo structures of academia, companies and administrations» (Stahel, 2016,
p. 436). The current productive system argues for watertight compartments,
making it hard to set the wider socioeconomic system in motion for the necessary
sea change required for socio-ecological sustainability.

4. From recycling to Zero Waste

Given the ever-expanding necessity of production that conflicts with the natural
limits of our planet, a transition to a circular mode of production is imperative.
While recycling has often been seen as the solution, this is only one aspect of the
circular system (Ghisellini et aliz, 2016). Recycling has long been deemed insuffi-
cient and is very low measure for achieving circularity. Cooper (1994, p. 10) stres-
sed that «recycling reduces waste but does not minimise it — an important distin-
ction. It is essentially an “end-of-pipe” response», suggesting that the reduction
of waste and pollution exhibit different patterns of production and consumption.
Krausz (2012) suggests de-emphasising recycling for two reasons. First, because
the feel-good aspect to recycling serves to distract stakeholder groups from taking
real steps towards a zero waste production, such as eliminating dependence on
problematic materials (Krausz, 2012). Second, it diverts much-needed resources
from other initiatives that aim to tackle waste production.

Moreover, the process is energy-intensive, involves hazardous by-products
and not all material can be recycled (Gutberlet, 2016). Given these limitations,
recycling has been dubbed a myth (Buffington, 2016) and a growing body of lite-
rature suggests moving up in the 9R ladder in order to be more effective in waste
prevention (Cooper, 1994; King et alii, 2006; Bekin, Carrigan, Szmigin, 2007;
Grosse, 2010; Barr et aliz, 2013). The world simply cannot recycle its way out of the
waste problem (Hannon, Zaman, 2018).

In recent years, usage of the term «Zero Waste» has surged® among producers,
advocacy groups and policy-makers (Connett, 2013). Zero Waste presents multi-
ple definitions; the term literally refers to an approach that produces no waste.
However, given the diversity of different actors using this term, the extent to
which a common definition and application can be found is arguably uncertain.

A broad and widely accepted definition by the Zero Waste International
Alliance (2018) is:

> See Books Ngram Viewer for the term Zero Waste books.google.com/ngrams/
graph?content=zero+waste&year_start=1920&year_end=2019&corpus=26&smoothing=2&c
ase_insensitive=true/
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The conservation of all resources by means of responsible production,
consumption, reuse, and recovery of products, packaging, and mate-
rials without burning and with no discharges to land, water, or air that
threaten the environment or human health (np).

This definition refers, firstly, to all man-made objects. Second, it considers
all the elements of production. Third, all harmful forms of pollution must be
avoided. Oddly, the word «waste» is not used, presumably in order to stress
that the approach has a more holistic vision. Zero Waste still requires cohesive
strategies in order to reach its goal of systemic change (Murray, 2002).

At first, the term Zero Waste can seem misleading and as referring only to
the garbage that is often the most noticeable aspect of a linear mode of pro-
duction (Palmer, 2009). However, this approach is concerned with the whole
life of any object or service. From this perspective, Zero Waste aims to maxi-
mise energy retention and minimise resource consumption, and it is thus
crucial to take into account all the energy and resources costs related to all
the different phases of the circular economy.

Where links between the concept of circular economy and Zero Waste
exist, the first implies the second (Ghisellini et alii, 2016)°. However, Zero
Waste, focussing more on waste, has developed a specific waste hierarchy.

Refuse/Rethink/Redesign
.

Preparation for reuse 4

Recycling/composting/anaerobic digestion " o

°

Material and chemical recovery
.
Residuals
management .

Unacceptable,

Fig. 3 — Zero Waste hierarchy.
Source: Simon (2019, np).

% Links between Zero Waste and circular economy are underlined at an official level (cf.
European Commission 2014).
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Considering the overall product life, Zero Waste Europe recently propo-
sed an innovative waste hierarchy (fig. 3)”. This ladder has new important fea-
tures. It is more sophisticated, having two levels related to products (refuse/
rethink/redesign, and reduce and reuse) and five related to waste (prepara-
tion for reuse, recycling/composting/anaerobic digestion, material and che-
mical recovery, residuals management, and unacceptable waste). Moreover,
it takes a clear stand on waste management, explicitly outlining the best and
worst uses and what is unacceptable. While the previous hierarchy focused on
recycling, the main aim of this hierarchy is to «value preservation via desi-
gning waste out of the system» (Simon, 2019, np).

Putting the emphasis on the three highest levels (refuse/rethink/redesign,
reduce and reuse, and preparation for reuse) means emphasising the impor-
tance of the value of each object before it becomes unusable. For example,
conservation of value means that products and packaging stay in the eco-
nomy longer, not as waste but as usable materials and products. In practice,
this implies a significant change of view from believing that recycling is the
highest level in waste management to that of effective waste design.

While the wider literature shows that the Zero Waste approach can benefit
the community, the economy, the environment and industry (Pietzsch et alit,
2017), some authors suggest recuperating all the material that has escaped
throughout history from anthropogenic circuits (Hogland et aliz, 2014).

Despite being developed for industrial application, the term has a flexi-
bility that allows it to be used in different fora (Connett, 2013; Zaman, 2015;
Hamid et alii, 2020), and in recent years a growing body of literature has
highlighted the use by grassroots initiatives (Connett, Sheehan, 2001; Con-
nett, 2013; Hannon, Zaman, 2018; Behrsin, 2020; Li, Kao, 2020). While often
associated with waste management and policy-making, Zero Waste is also
associated with personal lifestyle.

However, Zero Waste has its challenges. The first can be considered as
mis-positioning. Krausz et alit (2013) show that cities that adopted a Zero Waste
to landfill goal have failed, and that such policies have not been achieved
anywhere. The key problem is that Zero Waste is applied to waste management,
and only to the final life of products (similar to issues regarding recycling):

Strategies for addressing waste upstream are critically absent, with
insufficient downstream measures such as recycling the prevailing
norm - reinforced by a consistent preference for technical solutions
over fundamental behavior change [Krausz et alii, 2013, p. 10].

This position is echoed by Pietzsch et alii, (2017, p. 333), who remind us
that initiatives are «still mostly used to mitigate the negative impacts cau-

"This proposal was developed from the waste hierarchy used in the EU (European Union,
2008).
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sed after waste generation». What is needed is a total reconsideration of all
aspects of production.

A'second challenge is more complicated. Conway (2019) rightly asserts that
«the “zero” in Zero Waste is impossible because of the second law of ther-
modynamics, which states that the quality of energy degrades as it is used»
(np). Achieving a perfectly zero waste system is thus impossible, so it would be
better to call it «almost zero waste» (Sferra, 2013). From this position it thus
possible to agree with Hird (2013, p. 118) that «[z]ero waste is neither a possi-
bility nor necessarily an appropriate aspiration». We have to remind ourselves
that «[w]aste ... fuels the world’s metabolism. Animals breathe oxygen expired
by trees and converted by bacteria. This is not to say the solution — if there is
only one — is to sustain our business-as-usual approach» (Hird, 2013, p. 118).

However, the question whether Zero Waste can really attain zero remains
to be explored. The current economic system is based on production and
accumulation, where waste is a by-product. Zero waste can help us, at least,
with semantic clarification. In reality, waste should be conceived «as any mate-
rial we have failed to use» (Gille, 2010, p. 1050). From this perspective, the
Zero Waste approach can enable us to reach a real circular system, working
towards successfully using any material we decide to implement in the system.
This semantic turn on waste is crucial because it clarifies the necessity to look
at the entire production system and focus on systemic change. Moreover, this
shift can help to highlight the aforementioned shortcoming of approaches
that only focus on recycling or on Zero Waste municipal plans.

To sum up, what is the benefit of using the term Zero Waste? It is a power-
ful mobilising concept that appeals to consumers, producers and policy-ma-
kers. Zero Waste is an approach that pushes us to rethink our linear mode
of production, and, consequently, our society. Moreover, it addresses critical
aspects of the contemporary mode of production, working towards circularity
and helping to focus on all the different phases of any substance or object
produced or used. It extends beyond waste management and helps cities move
towards a more circular metabolism (Hannon, Zaman, 2018). Furthermore, it
offers a holistic vision and calls for greater systemic thinking. Finally, it sug-
gests a hierarchy of principles to guide action and priorities.

Applying Zero Waste in an urban context would be highly beneficial given
the high rate of consumption and waste production, and the increasing costs
of garbage management (Zaman and Lehmann, 2011; Hannon and Zaman,
2018). Our aim should be a circular and Zero Waste city:

a city that can grow its own food, use water from its own areas, produce
energy from its own systems, create jobs and economic activities, regu-
late the whole system efficiently, and finally recover all resources from
waste streams [Zaman, Lehmann, 2011, p. 186].

Working in this direction, Zero Waste Europe offers important tools for
grassroots initiatives, policy-makers and city planners to help cities and com-
munities transition towards Zero Waste. They have just published a guide,
The Zero Waste Masterplan (Simon, Zero Waste Europe, 2020), and developed
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an online platform that explores best practices of municipalities and local sta-
keholders in Europe®.

5. Towards a circular economy and Zero Waste environmental education

Despite North America and Europe lacking effective educational projects for
changing consumption and disposal behaviours (Gutberlet, 2016), waste is
often the focus of EE curricula (Palmer, 1995; Grodzinska-Jurczak et aliz, 2003).
However, results are variable, and educational programmes often focus on the
lower steps of the 9R ladder (especially recycling) and are not able to ignite
deeper behavioural change (Cutter-Mackenzie, 2010; Cutter-Mackenzie-Know-
les, Siegel, 2019). The literature acknowledges that, despite being underused,
both teaching the circular mode of production (Andrews, 2015) and Zero Waste
(Zaman, Lehmann, 2011) can help to foster sustainability awareness in students.

Two educational providers, the Ellen MacArthur Foundation for the Circu-
lar Economy, and Seven Generations Ahead for the Zero Waste Approach are
providing educational material on circular economy/Zero Waste.

Launched in 2010, the Ellen MacArthur Foundation it is an English charity
focusing on accelerating the transition to a circular economy’. Over the years it
has produced a large amount number of high-profile reports and stories regar-
ding the circular economy. Moreover, it has built an impressive archive of tea-
ching materials, for schools, colleges and higher education, all freely available
online'. In its reports, waste production is identified as one of the mayor issue
in contemporary mode of production and several possibilities are highlighted
in order tackle it. At the same time, numerous learning activities are designed
in order to deliver teaching contents on waste to students. Unfortunately, there
is no module only dedicated solely to waste, but the issue is mixed included with
in other topics. Furthermore, the approach Zero Waste is mentioned only in
passing-by. and it would be worth to have been developed more.

Seven Generations Ahead is an American charity founded in 2001, and works
to build ecologically sustainable and healthy communities. It offers educational
activities on a broad range of sustainability topics, including one on Zero Waste.
Its teaching guide on Zero Waste, Don’t Throw Me Away!: A Zero Waste Curricu-
lum', is dedicated designed for students from grade k to grade 7. Despite avoi-
ding the concept of circular economy, is not mentioned, in this publication the
circularity of nature is stressed, underlining how waste is a human invention.

In both the cases presented, the teaching materials are very rich and well-ar-
ticulated, offering videos, lectures, booklets, and practical activities, prepara-
tion for teachers is also presented. Practical activities that are well-designed and
aimed to engage the students with doing.

8 Available at: zerowastecities.eu

9 Available at: www.ellenmacarthurfoundation.org/our-story/mission/

1 Available at: www.ellenmacarthurfoundation.org/explore/

' Available at: sevengenerationsahead.org/zero-waste/zero-waste-schools/
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In order to develop more of these approaches, it is proposed to regularly
insert into the EE curricula the ideas of circular economy and Zero Waste in
combination, using waste as teaching tool. This effort should be focussed to the
educational system at all levels and not only limited to formal education but
also to informal settings, with the message reaching the wider society. Through
education, public communication and social dialogue «new social values
become norms that have the potential to result in behavioural and lifestyle
changes that turn away from unhealthy production and consumption patterns»
(Gutberlet, 2016, p. 59). To achieve maximum results, EE should be supported
in different forms and across different class and age groups.

Waste is indeed a commonly experienced to everyone and so offers the pos-
sibility to may be easily visualised and in order to subsequently take concrete
actions. At a first level, waste can thus be considered as a resource. Further-
more, thanks to the shift proposed in this article, waste can be a teaching device
that draws attention to more complex issues, like circular systems.

Another reason to incorporate the circular economy and Zero Waste into EE
curricula is their ingrained attitude stance towards circular systems. Building
from on the work of Lucas (1979), Barker and Rogers (2004) explored a cyclical
model (fig. 4) of teaching for sustainability that is able to connects knowledge
(knowledge and understanding of the environment and the human impact of
people on it), attitudes (values that reflect feelings of concern for the environ-
ment), and actions (the processes to that build sustainability). For an effective
educational outcome, knowledge, attitudes and actions should not only link to
each other but also interact between them.

FIGURE 1: RELATING KNOWLEDGE, ATTITUDES, AND ACTION

A linear model: KNOWLEDGE —— ATTITUDES —— ACTIONS
KNOWLEDGE THAT
A convergent model: KNOWLEDGE HOW —— ACTIONS

ATTITUDES —

A cyclical model: KNOWLEDGE

— T

ATTITUDES <«—> ACTIONS

Fig. 4 — Relating knowledge, attitudes, and action.
Source: Barker and Rogers (2004, p. 16).

Both circular economy and Zero Waste are built conceived in a cir-
cular system fashion, not only from a content point of view but as an atti-
tude. In fact, they link already together knowledge, attitudes and actions.
Hence, they inherently favour the cyclical model proposed for bringing
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about real change. Indeed, circular economy and Zero Waste can help to
move from silos to systems thinking (Lewis, 2014) that was mentioned ear-
lier, breaking down the existing boundaries between knowledge pro-
duction, administrative bodies and productive systems, and building a holi-
stic vision of both of the current and future challenges and for the future.
In the introduction we highlighted some of the challenges to of implementing
education for the environment (Thomas, 2005) were highlighted. The chal-
lenges of implementing the circular economy and Zero Waste approaches can
address them, tab. I summarised the result. Among positive answers them,
a crucial challenge that remains is the preparation and training of teachers,
a critical aspect in the education system (Postaretf et aliz, 2007), that would
need to be trained to this approach.

Tab. I - Challenges of implementing circular economy and Zero Waste in EE.

Challenge Solution

Knowledge is dangerous Both circular economy and Zero Waste are gaining popular and official
and leads to political acceptance, raising the credibility and reputation of teachers using this
controversy approach

Moving from theory Waste is ubiquitous and easy to locate in real experiences. Furthermore,
to action is difficult; both circular economy and Zero Waste have a solid background of
Effective practice calls on application in the real word. The approach offers strong possibilities for
teachers to implement real and effective actions.

practical activities and
develop first-hand
experiencel2

Values in EE may conflict The Zero Waste hierarchy provides a solid reference point for new values
with student values and and attitudes.

attitudes

Challenges remain in Provide teachers with training and resources to implement the proposed
preparing teachers for EE approach.

Source: author elaboration

In order to pass on to new generations knowledge, attitudes and sustaina-
bility practices, EE will play an important role. The ideas of circular economy
and Zero Waste can help to develop an education for the environment, both
enacting a cyclical model of teaching for sustainability and contributing to
solving the challenges of implementing education.

'2Moving from theory to action, and effective practice have been put together because they
address the same solutions.
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6. Conclusion

Waste is directly link to our sustainable future (Allon et alii, 2020), and circu-
lar economy and Zero Waste may help to reach the Sustainable Development
Goals (e.g. 2 zero hunger, 6 clean water and sanitation, 9 Industry, Innovation
and Infrastructure, 11 Sustainable Cities and Communities, 12 Responsible
Consumption and Production™ Climate Action). Given its importance, waste,
as viewed through the lenses of circular economy and Zero Waste, can be
brought into the service of EE, and vice versa.

Despite being hard to map out, all teaching experiences on the ground
and circular economy are experienced in some university curricula (Andrews,
2015; Piscicelli, Kirchherr, 2019), and syntheses have already been attempted.
However, what is missing are two important aspects. First an in-depth analy-
sis of these experiences. Second, the necessary semantic transformation of
the concept of waste. This article contributes to the debate on the education
for the environment, proposing new perspectives. However, discussion of an
actual educational curricula was beyond the scope of this paper. More rese-
arch is required, both to survey and analyse existing educational practices,
before developing new curricula.

Environmental preservation is one of the most pressing concerns of peo-
ple worldwide (European Commission, 2020b; Ipsos, 2020; Pew Research
Center, 2020). At the same time, the terms circular economy and Zero Waste
are becoming more widely used." Given the imperative to avoid environmen-
tal catastrophe, this rising popularity opens up key spaces to develop new
steps towards real change. Geography can play a crucial role in EE (McKe-
own-Ice, 1994; Tilbury, Williams, 2002) and given the increasing interest of
geographers for circular economy and Zero Waste, this discipline could and
should be at the forefront of this effort.

Now is the right time to develop EE in order to help society develop the neces-
sary knowledge, attitudes and actions to confront the challenges ahead of us.
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Economia circolare e Rifiuti Zero per l'educazione ambientale
Oggi pitt che mai, I'educazione ambientale & necessaria per far fronte alle sfide eco-
logiche che derivano da secoli di interventi umani sul pianeta. Due nuovi approcci
- economia circolare e Rifiuti Zero - possono contribuire a programmi di educazione
ambientale. Il primo si riferisce a un sistema economico non lineare che conserva il
piu possibile energia e materie prime. Il secondo sottolinea I'importanza di limitare
la quantita di rifiuti prodotti. Questo articolo esplora il significato del rifiuto e ci6 che
economia circolare e Rifiuti Zero potrebbero significare per 'educazione ambientale
e, in definitiva, per 'ambiente.

7

Economie circulaire et Zéro Déchet pour I’éducation

environnementale

Aujourd’hui plus que jamais, I’éducation environnementale est nécessaire pour rele-
ver les défis écologiques causés par plusieurs siecles d’activité humaine sur la planéte.
Deux nouvelles approches - I’économie circulaire et le Zéro Déchet - peuvent contri-
buer aux programmes d’éducation environnementale. Le premier est un systéme
économique non-linéaire qui retient autant que possible I’énergie et les matiéres pre-
mieres. Le second souligne I'importance de limiter la quantité de déchets produits.
Cet article explore la signification des déchets, et ce que I’économie circulaire et le
Zéro Déchet pourraient signifier pour I’éducation environnementale et, par exten-
sion, pour 'environnement.
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