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Abstract: Mineral raw materials represent the basis for our everyday goods, e.g. food, cosmetics, clothing,
medicine, mobile phones, electrical appliances, vehicles, construction materials, fertilizers, jewellery, etc. Furthermore,
mineral raw materials are essential for new solutions for modern infrastructure and technologies and are indispensable
for reaching the Green Deal goals of a climate-neutral society by 2050. In fact, the more ambitious climate targets are,
the more minerals are needed for clean energy transition. Since the mineral consumption in general is rising, there is a
need to educate society, especially children, on these topics. School curriculums often lack these topics, in particular
while addressing recycling and circular economy. The RISBriefcase project, with its non-conventional teaching tools,
is applying the holistic approach on this matter by teaching children about mineral properties and their uses, critical
raw materials, circular economy approaches and use of secondary raw materials, sustainable mining, gender equality

and a variety of career opportunities in mining sector.
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1. INTRODUCTION

Mineral raw materials are non-renewable nat-
ural resources, which are used to produce finished
goods that we use and encounter daily. They are in-
extricably linked to the rise of mankind and civili-
zation and its importance is documented in the
names of ages of mankind based on materials used
(e.g., copper age, coal age, etc.) [1]. In recent years,
the mineral consumption by society has increased
by 2-5% [2]. In the European Union alone, 16 tons
of mineral raw materials are consumed per person
per year [3]. However, mining activity and mineral
resources remain an unknown topic for society in
general, especially for children. Although children
are strongly educated in aspects related to biology
or animals, there is no such education in the mineral
raw materials area, which causes, even with practi-
cal experience, to be quickly forgotten by children
[4]. Earth sciences in general, geology in particular,
have less and less weight in schools. Although soci-

ety in general have knowledge on the origin of min-
eral raw materials, it is not entirely aware of the re-
lationship between mining and the materials used on
a daily basis, more importantly the possibilities of
recycling and reuse of metals. In contrast to that,
schools are making many efforts to teach students
about the paper, plastic and glass recycling, etc...
Metals, essential for electronics, batteries, cars, etc.,
can be recycled and reach the properties of the orig-
inal product. This content should also be included in
school curriculums, since its exclusion from the ed-
ucation system is harming the impact of critical raw
materials (CRM) reuse.

This general lack of knowledge is evident in several
key aspects: the presence of mines in Europe and the
generation of economic resources and jobs in com-
munities in sustainable conditions, the dependence
on mineral raw materials and the strong environ-
mental protection.
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For years, Europe has been undergoing a pro-
cess of deindustrialization in favour of developing
countries. This is especially concerning in cases
such as Spain, which has lost the half of its industry
since the late 1970s [5]. It is increasingly difficult to
see industry as common practice and a significant
part of society is unaware of the mines in our envi-
ronment [4]. Precisely this deindustrialization has
caused a notion in a part of society that mining only
generates wealth and work for companies and not
for local communities. It should be considered that
strengthening European industry and mining not

only reinforces our economy and social satisfaction,
but also guarantees sustainable work that is not al-
ways available in other countries. Most of the min-
erals we use are mined outside of Europe, some-
times under poor working conditions, using forced
or child labour, in unsustainable or environmentally
damaging ways, and often the minerals are the cause
of armed conflict, or the source of their financing.
Conflict minerals are far away, both geographically
and emotionally, and we rarely give any thought to
the ethics of the products we buy.

2. WHY THE KNOWLEDGE ON RAW MATERIALS MATTERS

The lack of knowledge about the connection
between minerals and our daily life is alarming. So-
ciety, not just children, is not aware that the raw ma-
terials are necessary for manufacturing everyday
products. There is also no awareness of the scarcity
of many of these raw materials and how difficult it
is for the European Union to obtain them. The soci-
ety in general is aware of the importance of recy-
cling to avoid waste dumping but is not aware of the
importance and value of secondary raw materials.

The need for the knowledge in the field of min-
ing and metallurgy has been widely investigated by
the United Nations [6] and the European Commis-
sion (EC) [7], both establishing that the growing
problem of skill shortage will probably have an im-
pact on the future of the European mining industry
[8]; and that there is still a limited public awareness
of the importance of domestic raw materials for the
EU economy. Young and educated people are leav-
ing areas/countries rich in mineral resources (which
is known as brain drain) [9], due to limited possibil-
ities to have a better life; Latvia, Lithuania, Roma-
nia, Bulgaria, and North Macedonia are clear exam-
ples of this. The EC initiative intends to increase the
internal quota of supply for the EU, and for this it is
necessary to explore the territory, open new opera-
tions and maintain those that already exist and are
productive. To encourage these activities, social
awareness about mining operations is needed, and it
should start with educating the young generations.
It is necessary to “socialize mining” — bringing
mining closer to society by educating pupils, our fu-
ture politicians and future citizens, who will teach
their parents, and their parents will teach general so-
ciety. It is necessary for the society to understand
the importance of minerals, because it is not possi-
ble to continue mining operations without a social
licence to operate (SLO).

It is also true that we should not trivialize the
process of opening a mine due to both, legal aspects
and those specific to an industry. Analysis takes a
long time, preventing opening a mine from one day
to the next and solve short-term problems. Strategic
decisions are required. Possibly the children of to-
day who learn about minerals will be the ones who
decide on mining in 20 years.

Perhaps the most unknown and important as-
pect is the sustainable management, especially re-
covery activities, which mining companies carry
out, although they are, contrary to reality, often seen
as major sources of pollution. In Europe, just the
construction sector generates 30% of annual waste
[10], however this activity is not questioned. Con-
cerns about the environmental impact of industries
began already in the 1960s and 1970s. Now, there
are different examples of proper mining manage-
ment, such as the Cabarceno Park (Cantabria,
Spain), which is a reference park for nature tourism
in Spain [11], or the lake in Puentes de Garcia
Rodriguez (La Corufia, Spain), which is the largest
artificial lake in Europe with a Blue Flag beach [12].

Although women all over the world have been
involved in mining activities for centuries, mining
has always been considered as a heavily male-dom-
inated workforce, mainly due to a very male-ori-
ented industry and physically demanding work [13].
Additional factors that contribute to the lack of
women participating in the mining industry are the
wage gap, not fully defined maternity rights, work
in shifts, etc. [14]. With mining technologies con-
stantly being evolved and bringing digitalisation
[15] in mining, the sector is striving to contribute to
the opportunities to advance gender equality, good
working conditions in the sector and variety of ca-
reer opportunities for women [16].
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3. THE MOTIVATION BEHIND THE BRIEFCASE PROJECT

Mineral raw materials represent the basis for
everyday products and new solutions for modern in-
frastructure and technologies. Therefore, in order to
bring minerals and mining closer to children, streng-
then the knowledge on mineral raw materials and
their uses and values in our everyday life, we started
the Briefcase project. The project has drawn an idea
from the original BRIEFCASE tool, based on the
existing tools used by the Spanish Geo-Mining
Museum (IGME/CSIC, Spain) and by the Styrian
Center of Environmental Education (Austria) dur-
ing previous years. Both focus on the dissemination
of knowledge of raw materials and minerals among
students.

The Briefcase project (1. 10. 2018 — 31. 12.
2019), branded under the EIT (European Institute of
Innovation and Technology) Raw Material Acad-
emy, aimed to show to children the reality of the
mining sector and mineral raw materials: in partic-
ular the origin of our daily products, basic minerals’
properties and their origin, the consequences of ac-
quiring products manufactured with raw materials
that come from conflict, and the advantages of the
mining in Europe (the “Better In My Backyard”
concept as a response to the phase NIMBY — “Not
In My Backyard”), where it is possible to monitor
and control environmental impacts and the human
rights are guaranteed for the employees. Further-
more, it is important to educate children about clean
energy transition and higher demand for minerals
related with this transition, why Europe wants to in-
crease mineral supply from EU sources (less de-
pendent on imports) and how mining can be sustain-
able. The truth of the matter is that raw materials are
fundamental for maintaining our quality of life and
for development of the technologies of the future,
especially green ones.

One of the main existing problems with mining
education is how unappealing it can be. In addition,
it should be considered that since this topic is un-
known to teachers, it is much more difficult to make
it dynamic for students. The perception of many
children (and also adults) of mining activities is re-
lated to the presentation from the past — the begin-
ning of the industrial revolution, when the mine
work was hard and dirty, and overall dangerous for
human health. However, always developing tech-
nology has provided tools to improve the quality
conditions of the mining workers, with mining cur-
rently being a safe operation that provides important
development opportunities for the surrounding
communities. Briefcase project directly addresses
this need and inspires children to follow raw mate-
rials careers.
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Since the 1990s, a great effort has been made
to promote and protect mining heritage. There are
numerous and spectacular mining museums and
tourist mines across Europe that maintain a funda-
mental legacy. These mines however, many turned
into museums, in many cases showcase the mining
of the 19" century. Initiatives, such as the Briefcase
project, are already emerging which, together with
professional associations, mines in operation and
exhibitions (also museums), try to show what min-
ing of 21° century looks like: the transfer of waste
to the pit that has already been mined (there are no
permanent tailings), the filling of interior works (cut
and fill mining), reducing the material footprint, im-
plementation of fossil-free process for mining
waste, etc.

The project also encourages students to dis-
cover the appeal of geology, metallurgy and mining;
it helps show important aspects in the development
of their professional careers, such as the difficulty
of being a woman in a sector dominated by men, the
reward of continuous effort, tenacity and resilience,
the importance of setting goals or the influence of
our moral values in the development of our work.
The project seeks to show mining using friendly ap-
proach, avoiding data and complicated speeches.
The project aims to be a facilitator of change,
providing young ones the necessary knowledge to
promote sustainable development, training their be-
haviour in recycling habits, understanding the cli-
mate change, reasonable consumption of resources,
the importance of preserving the environment, the
“Better-In-My-Backyard” approach, that guaran-
tees the conditions of safety and environmental vig-
ilance in the European mineral deposits.

The methodology of the project is based on the
non-conventional teaching tool which includes the
hands-on experience accompanied by a set of games
and questions [17, 18]. The project is leading the an-
swers of students in a logical reasoning that leads
them to understand the need for minerals, also the
minerals to be extracted in a fair, sustainable, and
environmentally respectful way and, above all, re-
specting the rights of those who work in the sector.
The project emphasizes that the improvement in
quality of life obtained thanks to the existence and
application of minerals in the first world should not
be the burden of sustainability in the third world
countries, but rather their engine of development.
As customers, we are the engine of change in our
purchasing decisions, and for this reason, it is worth
reflecting on its consequences.
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4. BRIEFCASE CONTENT POPULARIZATION AND UPGRADE

The three editions of the Briefcase project
(Briefcase, 3DBriefcase and RISBriefcase) have
been co-funded by the EIT Raw Materials, initiated
and funded by the EIT, a body of the European Un-
ion (Figure 1). Within the Briefcase project, the
tools and the methodology were developed, provid-
ing a solution for the lack of knowledge about the

eit ) RawMaterials

Connecting matters

mining sector and raw materials and raising awar-
eness among children (6-14 years) and society.
During the second stage — 3DBriefcase project, the
project extended its impact, by the development of
digital tools that are more attractive for older stu-
dents (15-18 years), reaching a different niche.

Co-funded by the
European Union

Fig. 1. The RISBriefcase project is supported by the EIT RawMaterials and co-funded
by the European Union

Physical workshops are the essential part of the
methodology, since the main objective is to encour-
age children to “touch and play” with the minerals.
Virtual games provided the tools during the COVID-
19 pandemic, facilitating the learning process by
enabling digital tools. Despite these efforts, there
was one major drawback: the circumstances in each
region are different; in some countries, certain reso-
urces are well-known, but others are unknown, or
the education focuses on certain materials instead of
others. Therefore, it is important to join partners
from different European countries who can adapt
and adjust the tools to their particular needs, as well
as reinforce the methodology and contribute posi-
tively to the dissemination of the project. The third
edition, RISBriefcase project (Figure 2), is de-
dicated to extend the geographical scope to Region-
al Innovation Scheme (RIS) countries targeted by
the EITRM, and offer the new physical tools that
will address the challenge of these areas: lack of
specialized workforce in raw materials sectors, low
ratios of recycling, greener mining, environmental
standards, sustainability of operations, etc. This
way, the project will be spreading the methodology
and the message further.

RIS ¢
Briefcase

of mineral applications

Fig. 2. The logo of on-going RISBriefcase project

Until now, the project has created the follow-
ing physical briefcases: Minerals for daily use (Fig-
ure 3), Potash and the agenda 2030, Platinum and
the importance of recycling, Secondary raw mate-
rials, Cobalt and batteries, Tin in our daily life,

Minerals in mobile phones, Gold and conflict
minerals, The importance of lead and zinc in our
lives, The exploration briefcase, The importance of
industrial minerals in our lives, Magnesite and the
importance of magnesium products, Critical raw
materials briefcase and Vulcano briefcase [17,18].
All three above mentioned projects are using the
Briefcase methodology, which is based on an in-
teractive and fun “hands-on workshops” for child-
ren (Figure 4), utilizing tools with which they can
touch and play with minerals.

Beside the physical briefcases, there is also the
virtual briefcase game “The briefcase of mineral
application” [19] (Figure 5), which offers players
two levels and is currently translated into 31 lan-
guages: English, Macedonian, Catalan, Finnish,
Swedish, Euskara, Slovak, Portuguese, Romanian,
Polish, Norwegian, Dutch, Czech, Bulgarian, Japa-
nese, Arabic, Spanish, Italian, Slovenian, Greek,
German, French, Vietnamese, Galician, Russian,
Chinese, Hindi, Tamil, Ladino, Hebrew, and Esto-
nian. By the end of 2023, new partners and task
partners will add translations into Bosnian, Serbian,
Croatian, Albanian, and Hungarian languages.

Additional tool, developed within the 3DBrief-
case, was the augmented reality (AR) tool that
consists of an App that can be downloaded on an
Android phone together with a book containing
minerals that can be watched in augmented reality
on the mobile phone. You can watch the minerals in
the physical book or on the computer with the
phone. The book is available in several languages
(Greek, Spanish, Slovak and English).

In addition, the 3DBriefcase provides a virtual
experience in visiting a mine (Figure 6). The un-
derground gold mine located in Spain (Orovalle)
was recorded and the video can be watched in 360°,
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as an immersive virtual experience using 3D glas-
ses, or using the phone combined with cardboards.
This application allows uploading new videos, so
any mining company interested in collaboration can
provide 360° videos of their own operations that can
be uploaded and enjoyed by the players.

Finally, the project has developed a collection
of materials to provide truthful information to

]
= AH

Fig. 3. Hands-on tool — minerals for daily use
and fluorescent minerals

§ The Briefcase
_‘ W RisBriefcase project
i | RisBriefcase
N
(@ |\ The Briefcase
>

|

\}1‘

Fig. 5. The banner for the Briefcase game
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teachers using the Briefcase tools. Sustainable
Development Goals (SDGs) and Climate Change
are explained in a collection of sheets available on
the project website [20]. Several informative and
promotional videos about raw materials, webinars
to train teachers about how to use the Briefcase tools
or how to lead a panning workshop can be found on
the YouTube channel of the project

Fig. 6. Experiencing the virtual mine with VR Googles
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5. BROADENING INTERNATIONAL NETWORK

The Briefcase and its follow-up projects,
3DBriefcase and RISBriefcase, are coordinated by
a non-profit Spanish organization Fundacién Gémez
Pardo, which has established synergies with another
non-profit organizations such as i-SeMe (Slovenia),
Mineria es Mas (Spain), Geo6logos del Mundo
(Spain) and Women in Mining (Spain). These part-
nerships have allowed the project to complement
and enhance the activities of these entities, while
also increasing its own impact by developing com-
plementary activities.

Collaborations with these organizations have
proven to be useful in reinforcing and improving the
Briefcase methodology. For instance, Gedlogos del
Mundo has provided the gold-panning workshop,
which has become a complementary activity of the
project. Mineria es Mas has adapted the game for
use in Instagram stories, reaching a wider and
younger audience for the project promotion and par-
ticipation. i-SeMe brings some fresh experiments
with minerals to encourage curiosity and get chil-
dren’s attention. Women in Mining has supported
the project indicators related to gender equity, taught
us how to focus girls during the workshops and
promoted the performance of workshops in Spain.

Competent professional bodies, such as the
Professional Association of Mine Engineers of the
South of Spain (Surminas) or the National Associa-
tions of Geologist, and also Enterprise Associations
such as Association of Research, Extraction, Min-
ing-Metallurgical, Auxiliary and Services Trans-
forming Companies of Andalucia (Aminer), and the
European Association of Mining Industries, Metal
Ores & Industrial Minerals (Euromines), have also
played a relevant role in supporting the project by
funding tools, either spreading the project's message
and engaging mining industries in the cause.

Finally, private foundations are the socially re-
sponsible arm of the mining companies, and end-us-
ers of the project tools. Cobre Las Cruces founda-
tion has joined the Briefcase stakeholder group by
replicating and using the tools and by providing ac-
cess to some relevant events for the project promo-
tion.

The importance of these collaborations is not
just to develop specific tools for the Briefcase meth-
odology, but also to allow each partner to develop
tools to engage and educate different target audi-
ences. Furthermore, as more associations and indi-
viduals become involved in the project, even small
contributions from each participant can lead to a
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constant dissemination of the project through vari-
ous social media channels, leading to greater suc-
cess.

The Briefcase project has already gained a sig-
nificant impact through its presence in various pub-
lications, including the recurrent feature in the Méas
Mineria magazine [21]. Additionally, it has partici-
pated in several conferences and fairs. The project
partners were invited by Euromines to the Mining
and Metallic Hall of Seville 2022, to the Cave-Tour
of Pulpi by Surminas, to the Hannover Messe, by
the European Commission to the EU Open Day in
Brussels (Figure 7), and to the most recent Science
Fair of Seville in Spain (Figure 8), etc.

Fig. 8. Workshop at the Science Fair of Seville, Spain, 2023

These partnerships with non-profit organiza-
tions provide a great opportunity to amplify the pro-
ject's reach and impact, making it possible to dis-
seminate the message more widely and effectively,
and ensuring the project sustainability, since they
integrated the project tools in their daily activities
and programs, being part of the Briefcase network
for future.
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6. CONCLUSIONS

General public, especially children, our future
generations, need to be educated on mineral raw
materials and mining. The reasons for this are sev-
eral. First and foremost, mineral raw materials rep-
resent the basis for everyday products in our daily
life and new solutions for modern infrastructure and
technologies. Second, minerals are indispensable
for reaching the Green Deal goals of a climate-neu-
tral society by 2050. In fact, the more ambitious cli-
mate targets, the more minerals are needed for a
clean energy transition. Third, Europe is facilitating
domestic mining and production in order to become
less independent on the mineral raw materials im-
port. Fourth, with new technological advancements
in the mining industry, improving the sustainability
of mining activities, providing improved working
conditions, gender equality, satisfactory work in the
sector, and variety of career opportunities for wo-
man. Finally, the mining sector is addressing new
environmental regulations which are mitigating the
environmental impacts and are becoming, overall,
more environmentally friendly. Last, but not least,
the overall image of mining from the past needs to
be improved since lack of knowledge about mineral
raw materials, mismanagement, as well as poor
judgement in the past, have given the mining sector
a bad reputation. These are only a few of the many
important issues that general public should be edu-
cated about.

Today, there are numerous educational tools
available, physical and digital, about minerals and

their daily uses. Since the confinements of COVID-
19 pandemic at the educational level and in the fam-
ily entertainment, there has been an expansion in
board games and on-line experiments. What stands
out with the Briefcase tool is its hands-on experi-
ence, which is almost contradictory to see nowadays
in the digital era. The digital world and the "touch"
/ physical world complement each other very well
through the concept of flipped classroom and hybrid
teaching. The RISBriefcase project is clearly orie-
nted to this paradigm, through its physical brief-
cases and hands-on experiments, which are comple-
mented by VR Googles and virtual games. In fact, a
regular workshop organized within the project con-
tains several stations, each one with the possibility
of developing a different game, some physical and
others virtual. Furthermore, the project’s additional
value lies in the dedication of its project partners.
Their strong belief in holistic and up-to-date ap-
proach in sharing information on minerals and min-
ing, can shed a light on mining nowadays and con-
sequently improve the poor portrait of mining’s im-
age among general public and children.
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SHAYEWBETO HA EAYKALUJATA 3A MUHEPAJIHU CYPOBUHU
3A IIOCUT'YPHO 1M IOITPUJATHO YTPE
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Konyunu 360poBu: npoekt RISBriefcase; Mmunepanu; pyaapcTBo; HEKOHBEHIIMOHAIHH HACTAaBHY aTaTKH; 00pa30BaHHe

MuHepanHITE CypOBHHH IIPETCTaByBaaT OCHOBA 33 Ha-
IIUTE CEKOjAHEBHHU N00pa, Ha Mp. XpaHa, KO3METHKa, 00JeKa,
JICKOBH, MOOWIHU Tene(oHH, eICKTPUYHHU arapaTtd, BO3WIIA,
rpazexHU MaTepHjaiy, ryopuBa, HakuT UTH. [loHatamy, MuHe-
paJIHUTE CYPOBUHHM C€ O] CYLITHHCKO 3HaueHe 3a HOBH pellle-
HUja 3a MOJIepHa MH(PACTPYKTYpa M TEXHOJOTHH U CE HEOII-
XOJIHH 32 TIOCTHTHYBamb€ Ha IEJINTE Ha 3€IEeHHOT JOTOBOP 32
KJIIMMAaTCKO HeyTpanHo ommTectBo 10 2050 roauna. Beymi-
HOCT, KOJIKY TIOaMOHIIMO3HYU Ce KIMMATCKHUTE LeJTH, TOJIKY I10-
Beke MUHEPAJIH ce MOTPeOHH 3a TPaH3HIUja Ha YKCTa CHEepTHja.
Co ornen Ha Toa LITO MOTPOIIYBAayKaTa HA MUHEPAJIU OIILTO

pacTe, mocTou noTpeba o1 emyKalrja Ha OIIITeCTBOTO, 0cobe-
HO Ha Jieriata, Ha OBHe TeMH. Ha yuusMIiHuTe HacTaBHU HPO-
rpaMu OBHE TEMH YECTOMATH UM HEJIOCTUTaaT, 0COOEHO Kora ce
OJIHECYBaaT Ha PEUUKINPAmETO W LUPKyIapHaTa eKOHOMHja.
[Tpoexkror RISBriefcase, co cBoMTEe HEKOHBCHIIMOHAIHHM HAC-
TaBHU aJIaTKW, TO MPUMEHYBA XOIHUCTHYKHOT MPUCTAIl KOH OBa
npamame MpeKy y4eme Ha JielaTa 3a CBOjCTBaTa Ha MHUHepa-
JIMTE U HUBHATA yrnoTpeda, 3a KPUTHIHUTE CYPOBUHH, IPUCTA-
MUTe KOH KPY)KHATa EKOHOMHja U yroTpebara Ha CeKyHIapHU
CYPOBHHH, OJPXIIHMBOTO PYyIapCTBO, POJOBATA E€IHAKBOCT U
pa3IMYHN MOXKHOCTH 32 Kapuepa BO PyJapCKUOT CEKTOp.
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