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Abstract
Sustainable access to rawmaterials has been growing concern for the EU policy from 2008. Germany, Finland, United Kingdom,
Portugal and Greece were the first European countries to introduce and develop own minerals policy (2010–2012). Each of
Member State prioritized own targets, but sustainability, waste management and climate were also underlined. In 2015 the 17
Sustainable Development Goals were established and adopted in the EU policy framework to monitor and measure the social,
economic and environmental aspects. Next Paris Agreement targets and climate neutral has been introduced. They have signif-
icant impact also on mining industry. Therefore the purpose of this paper is to discuss the relationship between mineral policy in
chosen countries and achieving the Sustainable Development Goals and EU climate policy target. Due to limited data for mining
sector the impact of mineral policy on sustainable mineral supply and CO2 emissions have been analyzed to identify the specific
challenges, trends and successful factors of transition. It was shown that well developedmineral policy - in case of Finland - allow
increase over 20% of production with over 20% decrease of CO2 emission. Moreover productivity in the sector in almost all
analyzed country has been increased, what can show some correlation between mineral policy and SDG 12. However more
detailed indicators for monitoring and assess the mineral policy on EU level and in individual country is needed, especially in
contest of impact on sustainable development. It can help to provide acceptance of local society for new investment. It is a long
term process which required not only significant financial capital, new technological solutions, but also trust and transparency in
monitoring in implementing environmental and social aspects.

Keywords EUmineral policy . sustainable development goals . mining . low carbon economy . raw materials supply . resource
productivity

Introduction

In November 2008 the European Commission (EC) launched
the Raw Materials Initiative to set out a strategy that could
secure sustainable access to raw materials, in particular to
Critical Raw Materials (CRMs). The publication of the
“Communication on the Raw Materials Initiative - Meeting
our critical need for growth and jobs in Europe” (COM 699,
2008) and Roadmap to a Resource Efficient Europe (COM

571 2011) which promotes a shift towards a resource efficient
and low-carbon economy to help achieve more sustainable
growth were a turning point for European minerals policy. A
large variety of activities have been conducted to support re-
search and innovation (Smol and Kulczycka 2019), to ex-
change best practices and to improve public awareness and
policy (Tilton et al. 2018). Key areas covered increased trans-
parency (Alstin 2017), environmental and social performance
(Mancini and Sala 2018), sustainability (De Sa 2019) and
climate change (United Nations Environmental Programme -
UNEP 2020), as well as acceptance and trust of the mining
industry. For example, a Strategic Implementation Plan for the
European Innovation Partnership (EIP) on Raw Materials
(RM) was established and the Raw Materials Information
System (RMIS) was created. In the mining sector many re-
search projects have been supported by European Union (EU)
financial instruments such as Horizon 2020 (H2020) and
Knowledge and Innovation Community Raw Materials (KIC
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RM) partnership bringing together businesses, research cen-
tres and universities. The goal was to increase innovation in
exploration, mining and processing, recycling and the substi-
tution of raw materials, as well as to foster international co-
operation and improve the framework conditions for sustain-
able development and increase resource efficiency. All activ-
ities should be consistent with the EU commitment to the
United Nations (UN) Sustainable Development Goals
(SDGs). In 2015 all EU Member States adopted the 2030
Agenda for Sustainable Development, which is based on 17
SDGs with 5 key elements: people, planet, partnership, pros-
perity, peace and 169 indicators. However, knowledge about
the mining sector’s contribution to the SDGs is still limited
(Endl et al. 2019). Moreover, in the EC reflection paper
Towards a Sustainable Europe by 2030, published in 2019,
it was underlined that “the most serious sustainability deficit
and the greatest challenge is the ecological debt which we are
running up by overusing and depleting our natural resources
and thereby threatening our ability to meet the needs of future
generations within the limits of our planet”. The EU advised
Member States to revise or develop their own minerals policy,
taking into account their needs and priorities in the sector.
Germany, Finland, United Kingdom, Portugal and Greece
were the first European countries to introduce and develop a
new mineral policy (2010–2012). They proposed sustainable
access to mineral resources from primary and secondary
sources and emphasized that the sustainable use of raw mate-
rials is in line with other environmental policies focusing on
climate neutrality, resource efficiency and waste minimisation.

The idea of the paper is to present general trends – the
impact of the implementation of the mineral policy on the
contribution of the mining sector to the achievement of
SDGs. In the EU Roadmap to a Resource Efficient Europe
(COM 571, 2011) and most countries the aim of mineral pol-
icy were to boost domestic supply of raw materials, shift to-
wards a resource efficient and low-carbon economy, therefore
the analysis focusing on assessment data about CO2 emis-
sions, mineral production and resource productivity in chosen
EU countries in last 10 years.

Methodology

The search was first performed using widely used online
scientific literature research tools and mining reports to
discuss the congruence between mineral policy and the
SDGs in Europe. For this purpose, the Web of Science
and Scopus databases were used, with the keywords “sus-
tainable development goals” and “mineral policy” and
“Europe” focusing on the impact of mineral policy and
mining sector to the achievement of SDGs in European
countries. Then, five countries that were the leaders in
introducing minerals policy in the EU were selected. We

analyze published English version of Mineral Policy
Reports of Germany, Finland, United Kingdom, Portugal
and Greece and we assess the importance of sustainable
development aims. For analysis English version of
Mineral Policy Word Cloud method was used, being a
visualization technique that is increasingly used to display
the relative frequency of various keywords following a
document search (Dhou et al. 2018). In the Word Cloud
the font size represents the number of keywords in every
analyzed mineral policy report. The next step was to iden-
tify the correlation between mineral policy and SDGs and
to assess whether a mineral policy resulted in changes in
environmental sector performance. Therefore based on sta-
tistical data, first changes of resource productivity and
mineral production and CO2 emissions from mining sector
were analyzed for individual countries in the period (2009–
2018). The obtained results are compared with changes of
CO2 emissions in analyzed countries and in energy sector
to compare the trends and to identify the impact of the
mining sector on implementation of SDGs in the area of
climate and resource productivity.

Sustainable development aims of mining
sector in Europe and developing countries

The set of SDGs is the main global reference for sustainable
development policies (Mancini and Sala 2018). In the
European Mineral Raw Materials report enabling SDGs, the
European Association of Mining Industries, Metal Ores &
Industrial Minerals (EUROMINES) claims that the
European mineral raw materials industry contributes to eco-
nomic, social and environmental sustainability. According to
the mining and SDGs lead document, Mapping mining to the
sustainable development goals: An Atlas, the mining sector
can influence all the SDGs, but there is a need to divide them
into three main categories of impact: very direct, moderately
direct and indirect (Fig.1).

The International Council on Mining and Metals (ICMM)
has outlined 10 principles that underpin sustainable develop-
ment in the mining industry and intersect with SDGs, which
mainly include commitments to protect biodiversity, respect
human rights and contribute to sustainable development
(ICMM 2016). According to the UNEP report Mineral
Resource Governance in the twenty-first Century, Gearing
Extractive Industries Towards Sustainable Development, the
extractive sector can influence all 17 SDGs. Extracting min-
erals from the Earth creates opportunities, challenges and risks
to sustainable development, and what should be emphasized is
the basis of sustainability. Minerals are essential for human
wellbeing and are fundamental to virtually all sectors of the
economy. However, mining also poses critical challenges and
risks for long-term sustainability.
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Some papers analyze the relationship between the mining
activities of individual companies and the SDGs (Reis
Monteiro et al. 2019), showing mainly a contribution of
SDGs, for example by creating shared value or influencing
the interests of the local community. They can be identified
at different stages of mining life (Tajvidi et al. 2019). The
impact of mining on SDGs can be both positive and negative,
however sustainability of mining is a key requirement and
most mining companies claim that they are at the forefront
of a multifaceted approach to sustainability as their license
to operate depends on their effective incorporation of social
and environmental regulations, health and safety standards
and values.

However, the analyses focus mainly on developing coun-
tries, as in a few low and middle income countries rich in non-
fuel minerals, mining makes a significant contribution to na-
tional economic development (Ericsson and Löf 2018), while
the role of the mining sector in the EU economy is much
lower. According to the EU statistical office (Eurostat), in
2017 there were approximately 17,500 enterprises operating
in mining and quarrying according to their main activity in the
EU-27. They employed a total of 413,200 people,
representing 0.3% of all employees in the non-financial busi-
ness economy and generated EUR 40.0 billion of added value
which accounted for 0.6% of the total non-financial business
economy. The extraction of petroleum and natural gas
accounted for 38.5% of the sector’s turnover, another 29.9%
of the turnover came from other mining and quarrying, 13.1%
from the extraction ofmetal ores, 11.6% from the extraction of
hard coal and lignite, and 9.6% from activities supporting
mining in 2017. Policies related to energy and climate change
are also important factor, as they set a legal regulations for
mining and processing raw materials. The EU aims to become
a low-carbon and energy-efficient economy in the coming
decades. CO2 emissions from the entire mining and quarrying
sector in EU-27 accounted for only about 1% of total CO2

emissions and dropped from 27.4 Mt in 2012 to 25.5 Mt in
2018 (Eurostat).

The role of sustainable development
in mineral policies of selected EU countries

According to the EC – the UN framework of SDGs does not
include an explicit goal on raw materials, but raw materials
can have an influence, directly or indirectly, on all the goals.
Rawmaterials make a potential contribution to different SDGs
along the value chain, from extraction to manufacturing, use
and end of life, which are reflected in national mineral
strategies.

The aim of The German Government’s raw materials strat-
egy Safeguarding a sustainable supply of non-energy mineral
resources for Germany (Rohstoffstrategie der Bundes
Regierung - Federal Ministry of Economics and Technology
of the Federal Republic of Germany, 2010) is to shape the
appropriate policies. It is underlined that social and economic
progress is impossible without good governance, respect for
human rights and compliance with environmental and social
standards.

According to the Finland’s Minerals Strategy (Suomen
Mineraalistrategia - Ministry of Employment and Economy
of the Republic of Finland, 2010), the country is a global
leader in the sustainable use of mineral resources and the
mineral sector is one of the key foundations of the Finnish
national economy. The strategy assumes that Finland should
take a proactive role in implementing the principles of sustain-
able development in the mining sector, and ensuring that ex-
traction and processing comply with established best-practice
guidelines. Moreover, new policy instruments has been pro-
posed like for example improvement the minerals sector’s
financing opportunities, or using tax incentives to promote

Fig. 1 Mining and the 17 SDGs
(UNDP 2016)
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exploration for natural resources and for efficient use of
resources.

According to the strategy, efficiently managed and sustain-
ably utilized mineral resources secure the long-term supplies
of raw materials at the national level, while creating precon-
ditions for stable regional development far into the future. The
Resource Security Action Plan: Making the most of valuable
materials (Department for Business, Innovation & Skills, and
Department for Environment, Food and Rural Affairs of the
UK Government, 2012) introduced in the United Kingdom,
indicates that resources should be used more efficiently to
ensure that materials can be re-used, remanufactured or
recycled. The strategy in the area of minerals in the UK intend
sustainable usage of minerals as long as possible while secur-
ing adequate supplies and making sure that the environmental
impacts caused by mining processes and the transport of min-
erals is minimized. The Resource Security Action Plan also
identifies opportunities for greater use of the sustainable ex-
traction of critical rawmaterials from the UK’ own indigenous
resources and wider economic and environmental opportuni-
ties to develop more sustainable resource management.

The Greek National Policy for the Strategic Planning and
Exploitation of Mineral Resources (Ministry of Environment,
Energy and Climate Change of the Republic of Greece, 2012)
acknowledges the importance of mineral raw materials
(MRMs), which contribute to progress and development, en-
sure a high standard of living and create a competitive national
and regional economy and new job positions. One of the main
goals of this policy is to ensure that the supply of MRMs to
society should be managed in a sustainable manner, in accor-
dance with the national policies of sector development, envi-
ronmental protection and the principles of sustainable
development.

National Strategy for Geological Resources (Council of
Ministers of the Republic of Portugal, 2012) launched in
Portugal is focused on the mining industry and aims to pro-
mote a mining sector which is dynamic and sustainable at
social, economic and territorial levels, capable of promoting
the growth of the national economy and regional develop-
ment, ensuring economic return and employment.

The analysis of the available English version of the min-
erals policy for these 5 countries with the Word Cloud visu-
alization shows that expressions such as materials, minerals,
resources, policy, supply, deposit/resource are more important
than sustainability and efficiency, while climate and waste are
not at all important (Fig. 2).More detailed content analysis has
shown that sustainability can be the most important in these
documents as it is mentioned nearly 20 times (except
Portugal), and many documents focus not only on primary
resources but also on waste management, and less on the
climate and the circular economy (Tab. 1), which were less
highlighted in the EU policy at that time.

Even the number of pages in available English version of
strategies varies (United Kingdom - 56 pages, Germany - 28
pages, Finland - 20 pages, Portugal - 17 pages and Greece - 10
pages) the word sustainability was found in every document.
Even, when these strategies were approved there were not yet
defined 17 SDGs. Detailed text analysis show that most of
them focusing on SDG 12, dedicated mainly to improving
resource efficiency, and some of them to SDG 13 dedicated
to climate change.

The UN’s main targets of SDG 12, among other objectives,
are to achieve sustainable management and an efficient use of
natural resources, substantially reduce waste generation, ratio-
nalize inefficient fossil-fuel subsidies, and reflect environmen-
tal impact on reporting. As far as this aspect of SDG 12 is

Germany Finland United Kingdom

Portugal Greece

Fig. 2 Word Cloud of
expressions in English version of
German, Finnish, UK, Portuguese
and Greek minerals strategies
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concerned, resources productivity, which refers to quantity
and quality service and can be articulated in monetary terms
as the monetary yield per unit resource, is important.
According to Humphreys (2020), factors which shape chang-
es in productivity in mining are: innovation and technological
change, resource depletion and ore quality, government regu-
lations, investment lags, economies of scale, capacity utiliza-
tion, strikes, accidents and other unplanned production stop-
pages, other factors. Therefore the assessment of productivity
versus volume of production has been done for each analyzed
country in the period 2009–2018 to identify potential changes
after mineral policy introduction.

The main targets of SDG 13 are to strengthen resilience and
adaptive capacity to climate, though, among other factors,
integrating climate change measures into national policies,
strategies and planning, and promoting mechanisms for rais-
ing capacity for effective climate change-related planning and
management. SDG 13 has been included in most of EU policy
as in 2014 EU leaders agreed on a target to cut greenhouse-gas
(GHG) emission in the EU by at least 40% below 1990 levels
by 2030. It has been enhanced in the European Green Deal
(2019), where the EC proposed to increase this target to at
least 55% in a responsible way to move towards a climate-
neutral economy by 2050. The pace of changes varies,

however all countries that have minerals policy in place expe-
rienced significant reduction in minerals production and CO2

emissions and increased resource productivity. Though the
analyzed countries are significant producers of raw materials
in Europe, the share of CO2 emissions from the mining and
quarrying sector is only 0.5%–1% of total CO2 emissions. In
the case of the energy sector, in 2009–2018 it ranged from
25% to 66%. As climate aspects are important of SDG and
were mentioned in most of minerals policies, therefore the
trends of CO2 emission from mining and energy sector for
each analyzed country were conducted.

Germany

Analysis of statistical data of mining sector in Germany in
2009–2018 indicates a significant increase in total productiv-
ity from 1.9 euro to 2.3 euro per kg (Fig. 3), with reduction in
CO2 emissions of about 50% from 2011, and a moderate de-
crease in mining production from 230 to 220 Mton (Fig. 4).
Germany is one of the countries in the world that has set the
goal of climate neutrality by or before 2050 in its national law,
focusing mainly on reduction of GHG emissions in energy,
buildings, transport, industry, and agriculture (UBA Climate

Table 1 Content analysis for
chosen words in mineral
strategies of the EU selected
countries

Word Germany Finland United Kingdom Portugal Greece

Circular economy 0 0 4 0 0

Waste 19 8 50 22 7

Sustainability 30 28 22 2 15

Cycle 7 6 17 0 4

Climate 5 2 10 0 4

Green 1 2 23 0 1

Carbon footprint 0 0 0 0 0

Secondary 8 1 9 0 1

Fig. 3 Mineral production
(Mtons) versus resource produc-
tivity (euro/kg) in Germany based
on EUROSTAT and CEIC data
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Action Law 2020). Since the beginning of the 1990s,
Germany has been reducing GHG emissions. However, since
the announcement in 2011 of the final resignation from nucle-
ar energy and fossil fuel and acceleration of the expansion of
renewable energy sources (RES) as part of the energy trans-
formation strategy (German Energiewende), we have had this
trend reversed - in 2011. The emission lowered mainly in
electricity sales (in households and in sales and services).
Therefore, German experts write about the monitoring trans-
formation paradox - an increase in the share of renewable
energy in the energy support package CO2 emissions.

Finland

The Finland’s Mineral Strategy assumes both a reduction in
waste and the conservation of resources, while promoting sus-
tainable utilization and recycling of raw materials. According to
the Government Report on the Medium-term Climate Change
Plan for 2030 – Towards Climate-Smart Day-to-Day Living
from 2017, the target for Finland for the shared effort to reduce
emissions in the sector by 2030 is 39% compared to 2005. The

analysis of mineral production shows a significant increase in the
volume of mining production (Fig. 5), a decrease in CO2 emis-
sions in 2012–2016, and an increase in 2016–2018 (Fig. 6),
while maintaining resource productivity at the level of about
1.1 euro/kg. GHG emissions in Finland tend to show quite a
large annual fluctuations, mainly due to the hydrological situa-
tion in the Nordic countries. However, the energy sector is the
most significant source of GHG emissions in Finland with an
74% share of the total emissions in 2017, being 41.1 Mtons
CO2e. Emissions have decreased by 23% (12.5 Mt CO2e.) since
1990 and by 5% (2.3 Mt CO2e) since 2016 (Reporting on
Policies andMeasures under Article 13 and on Projections under
Article 14 of Regulation (EU) No 525/2013).

United Kingdom

The Resource Security Action Plan underlines resource efficien-
cy as the most important issue. Moreover, the UK has an ambi-
tious plan to reduce all GHG emissions to net zero by 2050,
compared with the previous targets of at least an 80% reduction
from 1990 levels (https://greengb.campaign.gov.uk/). Data

Fig. 4 CO2 emissions from the
following sectors: mining and
quarrying, and electricity, gas,
steam and air conditioning supply
versus total in Germany (CO2

ktons) based on EURTOSTAT
data

Fig. 5 Mineral production
(Mtons) versus resource produc-
tivity (euro/kg) in Finland based
on EUROSTAT and CEIC data
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analysis shows that the UK initially reduced production of
minerals and has been maintaining this figure at around 100 Mt
over the last few years and a stable increasing trend in resource
productivity from 3.1 euro/kg to 3.8 euro/kg (Fig. 7). UK was
also able to reduce CO2 emissions by 13%, but not in the mining
sector (Fig. 8). The United Kingdom shows starting from the
2013 implementation of the principle of decoupling, i.e. separa-
tion of mineral production from resource productivity. Dynamics
is unequivocal. While CO2 emissions fell by 34.2%. in general,
this is a result of technological progress, economic structural
change and enforcement of environmental regulations such as
the Climate Change Act from 2008 (The decoupling of econom-
ic growth from carbon emissions: UK evidence).

Portugal

The National Strategy for Geological Resources in Portugal
launched in 2012 is mainly focused on mining, but it also under-
lines opportunities for resource efficiency and the full use of
mineral resources (National Strategy for Geological Resources.
Council of Ministers of the Republic of Portugal). Portugal has a

target of reducing GHG between 18% and 23% by 2020, and
between 30% and 40% by 2030 (http://tda-mobility.org/tda-
member-portugal/). According to analyzed data, Portugal has
managed to reduce CO2 emissions by almost 35%, but the
volume of mineral production has reduced significantly from 1.
4 Mt to 0.6 Mt. Portugal is one of the countries potentially the
most affected by climate change. In Portugal most sectors of the
economy can highlight significant gains in energy and resource
use efficiency. An analysis of GHG emissions per unit of Gross
Domestic Product (GDP) shows that a decoupling trend be-
tween GDP and emissions started in 2005, resulting from
decarbonization of the economy, that is, an economy with less
carbon emitted for each unit of produced wealth that is being
maintained (Roadmap for Carbon Neutrality 2050 (RNC2050)
Long-Term Strategy For Carbon Neutrality of The Portuguese
Economy by 2050).

Greece

In the Greek National Policy for the Strategic Planning and
Exploitation of Mineral Resources announced in 2012,

Fig. 6 CO2 emissions from the
following sectors: mining and
quarrying, and electricity, gas,
steam and air conditioning supply
versus total in Finland (CO2

ktons) based on EUROSTAT data

Fig. 7 Mineral production
(Mtons) versus resource produc-
tivity (euro/kg) in UK based on
EUROSTAT and CEIC data
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production must be carried out in conformity with the
principles of sustainable development, economic growth,
as a social pillar and according to environmental re-
quirements (National Policy for the Strategic Planning
and Exploitation of Mineral Resources. Ministry of
Environment, Energy and Climate Change of the
Republic of Greece, 2012). The long-term economic cri-
sis in Greece was the reason of decreased the national
GDP per capita. At the same time energy consumption
and CO2 emission was reduced.

It should be emphasized is that Greece’s 2030 target for
GHG emissions was not covered by the EU Emissions
Trading System (non-ETS), and amounted to 14% compared
to 2005, as set out in the Effort Sharing Regulation (ESR)
(Greece, Summary of the Commission assessment of the draft
National Energy and Climate Plan 2021–2030). Mineral pro-
duction has been reduced by 36%, while resource productivity
increased from 1.2 euro/kg to almost 1.6 euro/kg (Fig. 9a,b),
with a decrease in the CO2 production of the mining industry
(Fig. 10a,b).

Conclusions

Strategy with the aim to secure sustainable access to raw ma-
terials, in particular to Critical RawMaterials (CRMs) and the
publication of the “Communication on the Raw Materials
Initiative - Meeting our critical need for growth and jobs in
Europe”, in 2008, enhanced many Member States to revise or
develop their ownmineral strategies, still it took a few years to
developed and another few years before the actions taken had
its results. Germany, Finland, United Kingdom, Portugal and
Greece were the first European countries that introduced and
developed a new minerals policy (2010–2012). The analysis
with the Word Cloud visualization of English version of ana-
lyzed documents shows that expressions such as mineral, crit-
ical, resources, supply, policy, actions, law were more impor-
tant than sustainability, efficiency, and climate. Nevertheless,
all the policies indicated the importance of mining sector in
the national economy and implementation of the principles of
sustainable development. Sustainable access to mineral re-
sources has been proposed and the sustainable use of raw
materials being in line with other environmental policies fo-
cusing on climate neutrality, which corresponded with

Fig. 8 CO2 emissions from the
following sectors: mining and
quarrying, and electricity, gas,
steam and air conditioning supply
versus total in the UK (CO2

ktons) based on EUROSTAT data

Fig. 9 Mineral production
(Mtons) versus resource produc-
tivity (euro/kg) in Portugal based
on EUROSTAT and CEIC data.
CO2 emissions from the follow-
ing sectors: mining and quarry-
ing, and electricity, gas, steam and
air conditioning supply versus to-
tal in the (CO2 ktons) based on
EUROSTAT data
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adopted in 2015 SDG 12 and SDG 13. Even in most mineral
policy access to raw materials was underlined significant drop
inminerals production has been recorded (except for Finland),
with increase resource productivity. As a result it was reduc-
tion of CO2 emissions, but the tendency was much slower. A
summary of changes in 2009 and 2018 for every country was
presented in Table 2.

The success of Finland’s sustainable and minerals nexus
could be seen in a more detailed mining policy plan compared
to other EU members i.e. by focusing on the policy for whole
sector, for systematic activities in each mining phase from
creating own R&D programme to development of an action
plan called Making Finland a leader in the sustainable extrac-
tive industry - action plan, proposing indicators for a monitor-
ing system and the development of long-term objectives.

For the future sustainable development of mining in the EU,
it is crucial to minimize environmental the negative aspects of
the mining industry. In most EU countries, the implementation
of the SDGs, increased use of IT tools and support for process
innovation from many projects and programs (H2020, KIC
Raw Materials, etc.) do not provide sufficient incentives for
new mining investments and increased volume of mining ac-
tivity. The lack of investment results mainly from the long-term
investment process, low social acceptance of mining, poor

geological conditions, stricter environmental regulation com-
pared to other countries, etc. In addition, as the number of
new renewable energy facilities (solar, wind) increased to meet
the Paris Agreement targets and to be climate neutral by 2050,
more minerals were imported, either in pure or semi-finished
form. Demand for main metals is likely to continue to grow in
the twenty-first century. An analysis of the increased require-
ments associated with the transition to a low-carbon economy
shows that it could lead to the next mining and metals boom
and increasing demand for metals up to tenfold by 2050
(Hodgkinson and Smith 2018). Some analysts claim that the
substitution and recovery of raw materials from extractive
waste and recycling might not be sufficient to meet the in-
creased demand in the near future as it will take time before
products reach the end of their life cycle and can be reused.
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