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To establish sustainable management in the extractive spctmtices need to be changed. For this to happen,
the sector needs to move away from a purelyfiprdriven approactho a more societal onand prioritise social

and environmental aspecfEhe aim is to shifieyondlegalcompliance t@responsible and furthesustainable
management of mineral raw material extractiétractive companies, relevantthorities and civil societyre
involved in this transformation, as all of them have a different but decisive part in this transformation.
Furthermore, the entire value chain of an extracao production process, and the various mineral products,
haveto be considered.

This manuasummarses the key outputs of thdHorizon 2020 projecBUMEXSustainable Management of
EXtractivendustries)and how they can be applied practically this contextSUMEX informelevant Eland
EUmemberstates (M9 policy (e.g. Critical Raw Materials Aloy) means of knowledge gathered frordiepth

and on the ground case study research as well as a seicteranalysis of extractive practices. Consequently,
SUMEXdentifies key areasfor corporate and public actothaty SSR  FdzZNI KSNJ 02y & A RS NI
sustainability transition.

As a resultpermitting, competing land uses and the balance between extraction activities and ecosystem
services have been identified as the main challenges for the European exiratistey. The lack of social
acceptancetowards the atractive sectoris an additional factor constraining the expansion of mineral
extraction in Europe.

SUMEXMUL D 4.3 Manual for good practcand training Pages/ 49



-—

SUMER ™
DELIVERABDE.3

2 Lbe¢wh5!/ ¢Lhb

A dable and sustainable supply mineral resources is crucial for futusecioeconomic resilience and
innovation in the European Union (EDe to thesite-bound nature of mineral resources, mineral policy has

to deal with various factors impacting supply, such as diverse and competing interests of actors-asel, land
as well as cgsscale institutional complexity, such as competing or conflicting policy objectives and complex
planning procedures. A fundamental requirementEarope to remain competitive in global commodity and
product markets is to maintain the attractivenessréw material investments through a fair and straightforward
permitting process, while ensuring mineral raw materials production in a socially and environmentally sustainable
manner The recently presented European Raw Materials (Batopean Commission 20238)a strong
acknowledgement that European policy makers are well aware ofibgsieementsand the role mineral raw
materials play in the energy and digital transformations within the European Gredkepkan Commission
2019)

The Horizon 2020 project SUMEXs(&8inable Management in Extractive Industriesyell aligned with the
proposed CritideRaw Materials AGCRMA)as itaims to foster morghut sustainable mineral production within

the EU.Improving permitting processes along the extractive value chainpfiospecting, exploration,
extraction, processing, closure and poltsure) is &ey driver to ensure timely decisions, a transparent state
regulatory system, attractive financial and administrative conditions, and sustainable environmental and social
conditions. The main mission of the project is to assistiggmakers and other acte on seizing this
opportunity.

To promote a sustainable management in the European extractive setiiEX developed a sustainability
framework indicating which aspects of sustainability are relevant to address. It does so by considering the
Sustainabl®evelopment Goals (SDGs), the European Green Descaldicence to opera{&LOgriteria, and

by engaginactors from industry, government, academia and civil sofiety across the EUThe SUMEX
Sustainability Frameworkas thenappliedacross theentire extractive value chain to analyse minerals, and
relevant economic, environmental and socialggdiiameworksand industry practicesf the EU, member states
selected regionand companies f 2 Y3 (i KfiSefocdd Brea$@<e®dail irFigurel).

bsequently good practices or toolaere identified and collected ian open access knowledge repository

that is integrated into a broader community of practice (CoP) which forms the basis for capacity building. In
addition,a massive open online course (MOOC) has been developed based on the five focus areas, offering a
series of webinars and learning materials that also contribute to capacity building and thus knowledge transfer.
Both knowledge repository and MOOC considEvent actor groups, with a focus on permitting authorities

and decision makers across the EU.
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2.1 THE PURPOSE OF MAINUAL

This manual is a summary of key outputs ofSRBMEX proje@nd demonstrates their practical application
Theseoutputs provide a comprehensive insight of what sustainability means for the axrsettor, as well

as concrete examples of halements or practices slistainable management can be implemented across the
extractive value chailhe focudieson battery materialsmost of which are considered critical raw materials
(CRM), and constuction materialsWhile battery raw materials willgy an increasingly important role in the
switch to electric vehicles and the energy transjtmonstruction materials are the most important part of
9dzNR LISQ& SEGNI Ol A @S antl gurltizimpaxdint fdr gur eGoBdvdy e mantiabsBlishdsY S
connectsbetween the outputs of SUMEX and the Critical Raw MateriaJsagawell as other European
requirementsand recommendations on how they can support implementation in the member states.
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The growing world population, technological advances and the transition to green techmotpgydrgy
transition, batteries for electric vehicjeequire an increasing amount and diversity of mineral raw materials

on the one hand, and the secure and sustainable supply of mineral resources to achieve sustainable
developmenibn the other Technological changasd progress lead to a steady increase in demand for metals

in particularin the coming years and decad@uropean Commission 202@ome metals, such as cobalt,
lithium and rare earths, are crucial in a global context and specifically for Europe, as they are instrumental in
the transition to a green econon(European Commission 2019ubsequentlythey play a critical rolen

meeting global and European climate and sustainability targatd) asEuropean Green De@Euopean
Commission 2019)Paris AgreemeniUnited Nations 2015apnd Sustainable Development Gog@lited

Nations 2A5b). Neverthelessmining activities in Europd&ave declined and increasingly been outsourced
resulting in intensified import dependencies and supply (Eksopean Commission 2020; European Union
2020) This trend is reflected in the constantly rising number of mineral rawriakst that are classified as
critical raw materialsby the European Commissi(ieuropean Commission 2023c)

However, not only metalalsoconstructionmineralsare ofstrategicrelevancedor Europe Gventheir necessity

for building infrastructurgas well aslue to thequantities extracted, turnover and the number of camigs

and employeegEuropean Commission 2023H)ey have a decisive role for the economy in general and for
regional developmentn comparison to metal mining, the quarrying of constructiémenals is widely spread

in Europe, which igartly causd bythe availability of deposits in Eurofée large quantitie®f construction
mineralsextracted and consumeand theassociatedransport costsare also aleterminingfactor for this
trend. Especiallyin the case ofconstruction minerals, regionakupply issignificant not only from an
economicallyiable perspectiveshort transport distances are also preferable from an environmantaé(i.e.

less C@emissions)

GenerallyEurope has great potential for mining anghgying The reasoawhy thisis not being realisedre

based on various aspeciscludingcompeting land usestrict environmental regulationsithin the European
Union(e.g. C@regulations, protected areas, water directiveshack of social acceptandé@ompetindand wses

limit the land available for mineral extraction activitiedich is conflicting with the domestic security of supply

of mineral resourcesA key aspect of land use planning is the systematic assessment of potential land use
options to foster regional develomnt, secure raw materials supply and at the same time protect natural
resources and ecosystenfSomeenvironmental regulations of the European Unierg. Natura 2000 and

Water Framework Directive (WFDjtensify this land use issue, By may restricthe land formineral
extraction furtherto protect environment and biodiversitin particular, permittingof new or expansion of
already existing sites and infrastructure important for extraction (e.g. tailings ponds) are becoming increasingly
challengingr even prevented due to this developmeBut also social aspeatentributeto land use conflicts

The lack of social acceptance is a common problem associated with the extractiomesfewaable resources,

as it is often perceived as environmentalfyrhful and socially disadvantageous. Even though the extractive
aSOG2NRa SFF2NI G2 AYLINROS SYyOANRBYYSyGl € YR a20
conflictspresentand suspicions towards the extractive sector.
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To overcome these cdidts and enhance the social and environmental performance of the extractive sector,
sustainable management of the sector is cru€ia¢ pessure to enhance the sustainability performance of the
extractive sector, both globally and at European leveliftasased enormously in recent decades and years.
This development is partly due to the increasing awareness and understanding of the need for and importance
of mineral raw materials. In particular Europe has realised an increasing import dependersippiynd
insecurity, leading to the establishment of initiatives and regulations to address these chaliengess the

Raw Materials InitiativeEuropean Commission 20@8)d the Critical Raw Materials Act. Furthermesyeral
concepts have been developed for the extractive sector which cover elements of a sus@évabbdpment
approach and aim to drive the extractive sector towards a responsible and sustainable one.

3.1 PROMOTING SUSTAINABI IN EXTRACTIVES

One of the key aspects for the sustainability transformation of the extractive sector is knowladgmpls

industry, as well as policy makers and civil society to gain a better insight and understanding of what sustainability
means for the extractive sector and being aware of the opportunities but also limitBtepending on the actor

group, the requiremats andlevelof knowledgeaequiredvary as the influencen the processediffersas well

as the area of expertise. In particular for policy makers and industry it is of relevance to have a comprehensive
and detailed knowledge of sustainability in therastive sector, including awareness of what aspects require
change and opportunities for improvememevertheless, also civil society needs to be considered in this
regard.

For this reasorthe SUMEX project has developeglogfolio of tools and instrumets to share knowledge and
experienceaimed at a broader target audience to reach various actors with different background knowledge.
¢KS YIAYy 2dzildzia 2F GKS LINR2SO0 SELISOGSR G2 02y
sustainability are th6&6UMEX Sustainability Framework, and the digital toolkit, consisting raaifsive open

online course (MOOC) and tkeowledge repositoryseeTablel). In addition, a podcasteriesd b @A 3 G Ay
/| Kttt Sy3aSa g Caadkanpmduded which deschbaséin six episodes the importance of
sustainable management in extractive industries in general and the five focus areas, and iscaocorssyne

medium designed for all actor groypss well as aet of policy briefs and kefing documentsummarising

major topics of the project.
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Tablel: Brief description and main target audience of the key SUMEX project ogtdatsaccessible via the
project webpage (sumexproject.eu)

Project output

Short decription

Main target
audience

examplewithin Europe.

SUMEX Roadmap for the European extracti Extractive industry View Framework
Sustainability | industry on how to achieve sustainal] & policy
o i DR e0

Framework management within the politicg :}4 ® A

framework of the European Greq '%ﬁ%

[=] 5400

Deal.
Knowledge Digital platform presenting alreaq Practitioners in Go toRepository
Repository existing good sustainable practi| governments &

companies

Massive Open
Online Course

Comprehensive onlineourse to sharg
knowledge and build capacity

All actor groups

Go to MOOC
O] %k 0]

extractive sector.

(MOOGQ improve the understanding of wh; ®
sustainability means for the Europe Sl
extractive ector. [=l

SUMEX Easyto-consume medium highlightin All actor groups

Podcast the importance of sustainabl
managementin extractives in generg
Ay Ay NBIFNR (2
areas.

SUMEX LinkedIn group to share and discy All actor groups

Community of | thoughts,ideas and information in th

Practice (CoP)| context of sustainability in th
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3.2 SUMEX SUSTAINABIERAMEWORK

As part of the SUMEX project, the SUMEXabadtility FrameworkséeFigure2) has been developedhis
framework goes beyond already existing sustainability approaches for mineral extraction and is a result of a
multi-stakeholder process.

Although the frarawork is targeted at the European extractive sector, it can also be applied as a global guide.
The SUMEX Sustainability Frameveerives as roadmap move from compliance with legal requirements to
responsibility and further to sustainable managemenhéextractive sectofn doing so, environmental, social

and economic aspects relevant to the extractive industryaken into accounby structuring the framework

in three dimensions namely (i) environmental sustainability, (ii) soarad societal rgsonsibility, and (iii)
transforming the economy

Eachdimensioncontainsaspects dscribing key areas of sustainable management in the ex&rastiustries
reflectingthe ambitions of the European Green Deal to transform the European economy intouaivéncl
circular and carbomeutral system by 20500 achieve this, the sustainability aspects defined in the framework
require implementation of processes. These aspect®ra range of topics (e.g. valuing social and natural
capital, planning beyond thaine life) and targets (e.g. no bribes, zero greenhouse gas emissions). The topics
that should be considered in the context of responsible and sustainable mineral extraction have a temporal
context, i.e. some of them need to be addressed in the presegt éenergency preparedness and risk
management, diversity and asliscrimination) and others are futumriented (e.g. defining the role of
extractives in a green economy, carbon neutrality).
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SUMEX
Sustainability Framework

Environmental
sustainability

Social and societal
responsibility

A Partner with host communities
compliance

and society to deliver a shared
vision of the future

Engage in continuous dialogue with
stakeholders, create trusted grievance
mechanisms and shared Investigation

and problem-solving processes

Responsible

mining Safeguard human rights

Protect cultural heritage, Le. regarding
indigenous people and ensure free,
prior and informed consent

Adhere to ethical corporate
practices (no support of
corruption, no bribes)

Diversity, inclusion & anti-

discrimination (ie. gender,

young and old, Indigenous
people)

Share data and Information

Integrated, watershed-
based water stewardship
(incl a focus on water

transparently (incl. payments
and revenues, environmental
and social data)

efficiency and avoidance
of freshwater use)
Improving workers’ well-being
(zero harm, improved skills, fair
2030 compensation and terms of
Achievement work, involvement)
of Sustainable
Development Goals
(spGs)

Ny 7

Holistic management and
continuous learning {systems
thinking, company and site
impacts, the ability to learn
vy from mistakes, social/peer
q learning, reflexivity, continuous
Efficient energy monitoring and reporting)
consumption, based
” on renewable energy

Mo

7’

Carbon neutrality
Zero harmful air emissions

Arrangement of different land
uses (spatial and (amporul) and
net positive impact on ecosystem
services and biodiversity (incl from
indirect Impacts)

Advanced waste
management (considering
secondary resources from
traditional waste by-products,
zero waste to landfill, no
impact on surrounding
environment)

2050
Sustainable
managementof *
the extractive
industry

This project has received funding from the
European Union's Horizon 2020 research
and innovation programme under grant

lllustrations by Leonnidas agreement n° 101003622

Figure2. SUME)Sustainabilitf-ranmework €lick herefor better view
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3.3 LEVERAGE POINTS

The conceptual model of Leverage Points (ldeskeloped by Donella Meadoydeadows 1999)provides a

tool and lensfor evaluatingd dzZA G F Ay F 0Af A& AYGiSNBSyiGA2y3a oh jhér W3 dz
potential to initiate change at different levels in a (sub)system, as wadkassing the different impacts

are points in the respective system where even small changes can bring about significant changes and thus refer
to system change processes in which a system reorganises itself (e.g. towards sustareahititygy ina new

state. Therefore these arechange processes that affect technologies, rules, structural change, attitudes, values
and behaviours or knowledge and information flows

Leverage points can occur singly or as chains or cascades, acting at diffetsnngbie system individually
and/or sequentially, simultaneously or across different scales, policy areas and time plramhitsyssuggests

a hierarchy oftwelve LPs, fronshallow(i.e. incremental changes with little impact on changing a system
deeper (i.e.transformativeand disruptivg Shallow leverage points cover elements such as buffers, stocks and
flows, or feedback loopswhile deep leverage points cover information flow, institutions and structural
components, the goal of a system, anduitslerlying paradigm and values. Furthermore, these twelve LPs can
be grouped into four main categories that resemble the characteristics of the core sgsiefaljle 2):
parameters, feedback, desigandintent. Interventions at different LPs should not be seen as competing with
each otherrather ascomplementing each otheShallow Lihterventions andneasuresare popular with policy
makers and managers. In contrast, deep LPs are difficult to target and chaagsdithey are beyond traditional
political election cycles and require societal paradigm shifts that are difficult to achieve through political and
regulatory mechanisms alonEigure3 presentsthe leverage points approaatevdoped for the extractive
sector (for more informatiod S $D Citerig SUMEX Sustainability Frameviik
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Table2: Leverage Points describing the four main characteristics of a s{gsiaie ‘8D Criterig SUMEX
Sustainability Framewdjk

System Characteristics Leverage Points

Parameter

Modifiable, mechanistic characterisfie.qg.

12

Parameters

taxes, incentives and standards, or phys
elements such as size dbeks or materia

11

Size of buffer stocks, relative to the
flows

flows); those are the ones typica
addressed by policy makers

10

Material stocks and flows, e.g. transp
andinfrastructure

the intent

Feedback | Interactions between elements that impa| 9 | Lengths of delays, relative to the rate o I_S:a r\‘:':gge
the internal dynamics of a system or th system change Points
provide information regarding desire g | Strengths of balancing feedback loo
outcomes relative to the impactshey are trying to

correct against
7 | Gain around positive, reinforcin
feedback loops

Design Characteristics that relate to the co| 6 | Structure of information flows and th
structure of a system: rules, power and s¢ access to information (who does and dd
organisation;  social  structures  af not have access to information)
institutions  that manage feedbackn@| 5 | Rules and institutions that build th
parameters structure of the system

4 | Power to add, change or selfgarise the Lg/?a?zge
system structure Points

Intent Underpinning value, attitudes, goals and Goals of the system
worldviews of actors and stakeholders tk Mindset, mradigms and underpinnin
shape the direction of a system, the oth worldviews in which the system is rooti
three characteristics are directed towar 1 | Power to transend paradigms
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Power & capacity
to transcend &

change worldviews

INTENTION
Mindset &

underpinning
worldviews

Goal & intent
of the system

e

ystgem

Deep Leverage Points
Power to chan
the rules & s
structure

DESIGN
Rules & institutions
that build the
system

__Structure of
information flow &
access to information

ops

Gains of
positive lol
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feedback loops

FEEDBACKS
Strenghts of

ints
relative
eir flows

Lengths of
deIaKs
totl

& flows

Shallow Leverage Po
Material stocks

_relative
to their flows

MATERIAL
Size of buffer

stocks,

Parameter,
Numbers

bujusea) anewIojsues|
saAljeLeu Ajiqeureisns maN

suonnjos Aswnj __________________________:________v
e

1 CfqeareIstiy

anfea
paseys Joy buiuiw-oid % sasnoesd Ansnpuy ajqeydasseun
’® peq jsuiebe uonesijiqow A1a100s (11D 3[eas able|

ajeqap Aajjod pue jejaroos jdwoud jey) sysajoid £13190s [IA1D

w\. saAneuseu Ayjiqeuresns mau ‘aonsnf jeuonesauabiajul
‘201snf 821n0sa1 3 [RUSWILOLAUS ‘BuluW WO S}JUSY

______________________:________v.

/4ijeam jo uonnquisip Jiej e jo buipuejsiapun Juaiayyiq
bujoinos sjqisuodsal ‘jejide | pue [e120s buinjep

(212 ‘syipys panosdwi ‘wirey Emﬁ buiag-jjam siaxysom arosdwi
8yl dujw puofaq bi /d )2 JO uonanNpal
INjosqe B uojes| wgaogxw 0} pajjdde ajsem osaz
sisoliquifs E.:m:uE :ocm&:oﬂmouh Ro.meen ‘6°3) sajoho
950/ 0} S2. 'sa. 1oue(d pue Awouods usalb

/OAISN[OUI UIYHM mm\:_oméa ko ajos &:m._w\:vos JO SS0f 33U ON

_____________________________v_

sawybas Jasn Jo)aq apiroid i s1asn 22inosas fuowe

SaLJeALl B SaNUIRLIBIUN Ew\_wa 10 ploAe 9ouanjjul 0} ajqe Em siojoe
[enuanjjul-uou jeuonipel ‘b 1qeu 104 piep

ysiuul4 ‘Ws. 62 uoonpod jo As p b1o-jjas

. S _:_:::::::::.:v
swajsAs ay} Jo sajns ay} yo/asiuebio,

0} Jamod ‘uonesjuebio B Jnogey Jo SuLI0j MaU
Yum suopeoosse g WSy paziuebio-jas

14!

(Butwioyuy ‘buneinbal ‘buisianuasul) [aAa] xo:o&&.& 103098

o' 32:&»;.\...»5—. ‘ow.ngcmmmm
.M a. Eooc_.. koe...\osc&mssoo.&
spsepue)s 3SH ‘sassasosd v|3 :o:m.anoou J0
sjoadse jesnpasousd pue sayoeosdde 07S

LLLLLLLL R :::v

Aouasedsuesy/uoneusoju burieys
Lo« buww ajgisuodsay/siaydd
of]+of /sureyd Ajddns jo aouabiyyp anp
fv ] $01A13S % SPoob 10j Ayiqisuodsal buye)
om\ Bunodai pue Ayjiqeiunodoy

:.::::::::v

$99JAI3S WaysAs09a pue
AysiaAIpolq uo oedw aanisod-1aN

________________v

juswisaalq

::.::::v

abewep [ejuswuoliAud uo spiodas pue
waysAs buuoyuow ‘syuswnisui shed saynjjod
11s0dap [esaujw jo uoneyojdxa jo ajey

A

ly/ 133s ‘suonejieisul Abaus ‘speos
I .Eegbwg:_ mmEESa xoSm \memxﬁ 'smoyy |errarew Abiaua
3 Jajem ‘suojbai bujuw uj ainyonyselyul [edisAyd

«mm& d0UBI|ISal WaSAs E_oom B Wa)sAsoda
W Jo 102008 [B100S I As uoneny
®  J91em einjeu £1an0021 3|qe) Jojem punolb
o .. asn-puej bujuiw-ysod 1oy puej ajeyljiqeya.l
o % 19A023. 0} A}j1GE ‘SWa)sAS00a 9]qeIaN0aYy

‘0)8 ‘sso] Ays1anipolq Gw.:.s.aom bujuiw wouy anusss
piooe/sall) ) Al
2200 mmam% 1200/SIp
m:Emm::w Noo ‘puey vmi:uuo NE !spiepuejs
A1ejunjon ‘saanuadu| ‘saxe]

SB1IISNPUI DAIJORIIXD Uf
uoyoe Juswbeuew ajqeueisns Jo
sainseaw Ayjiqeurelsns o) sajdwexy :XIWNS

Economic

bility Framewviprk

nal

Pagel5/ 49

Leverage Points Perspective adapted to the subsystem of the extractive indastries'8D Criterig SUMEX Susta
good practice and training

Figure3

SUMEXMUL D 4.3 Manual for


https://bit.ly/2WHQdWW

-—

SUMERE

DELIVERABDE.3

4 /11 bDLbD tw!/ ¢L/ 9]

Tofostersustainability in the extractive secemd ensure a socially and environmentally compatible mineral raw
materialsactivities practicemeedto be changel. Alth2 dzZ3 K (G KS &aSO02NNa& LISNF2NXYI Y
decades and years, especially in the European extractive industry, the potential and need for progress remain
high.The aim is tshift fromcompliance with legal requirements, to responsible manageinghe extractive

sector and further to sustainable manageméiitis presumesonsideringhe entireextractive value chain, i.e

access and exploration, extraction and processing, as well as closure acldfostEach life cycle stage of

an extractiorsite contains different opportunities but also challenges that has to be considered accohaingly.
addition to a lifecycle approach, the SUMEX project addresses five focus @ieadand use planning,
permitting, socieeconomic and environmental imgtaassessment, health and safety, and reporting. These
areas are key topida the sustainability transformation of an extraction site, as dada certain impact on

the design and implementation of mineral extractibhepermitting process of an extrtimn site has a special

value in implementing sustainable practicas in this stagehe extraction as well as the closure and post
closure phases are determined and planned. Impact assessment is typically part of the permitting process to
ensure enviraomentally and socially sound extraction activities

The implementation of sustainable practices in an existing extraction site is often more complex, as on the one
hand changes to existing operations hagen®mic consequences and on the other hand theyeh® be
approved by authorities, meaning impact assessment for the adopted operation may hapedobeed

again. Nevertheless, the introduction of sustainable practices into current operations is important togeotect
well as provide benefits tenvironment and society. This covers environmental, social and economic aspects
(see SUMEX Sustainability Framework), including resource efficiency, workers wellbeing, promotion of regional
development, etc. Whereas thextraction phase causes impacts that chde be prevented and at least
minimised as far as possible through sustainable manageihentlosure and postlosure stage entails the
possibility of creating a positive legacy. In addition to ensuring safety (i.e. stability, protection from rockfall,
tailings, etc.), the focus is on the meaningful transformation of thegdsdctive landscape that has a positive
impact, i.e. enhancinigiodiversity.

4.1 GOOD PRACTICES

With the ambition to itroduce sustainable managemetitroughout the entire extractivealue chain, the
SUMEX project has developed a collectioBldfindustry and poligyood sustainablgracticesg the SUMEX
knowledge repositoryThis data collectioaims to support the transition to a sustainable extractive sector by
demonstrating alreadgxisting good sustainable practices that can be implemented into the processes of the
extractive value chain. It is intended to facilitate the integration of sustainable practice into extractive
operations, as well as their assessment by decisigkersas the impact of these practices are already known.

Forthe development of the knowledge repositoaycomprehensive screeningkell relevant research projects
(i.e.Horizon 2020, EIT RawMaterials, European Regional Development Fund, and Europead Sobesian

Fund, as well amational and regional level projects, and industry guidance and practices (e.g, AngloAmerican,
Boliden, ICMMKGHM, LKARRIoTinto,and UEPGhas beenconducted(see report Yhventory ofrelevant
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extractive project® The identification of good sustainable practifmgshe extractive industry in both business

and public sector is based tre taxonomy including a series of methodologies and framewddscribed in

more detail in the reJ2 Mbalytial framewoi® Furthermore, the sustainabilipspectdisted in the SUMEX
Sustainability Framework, as well as the five focus areas of the project, are relevant to the identification process.
Toverifyd 2 0 K GKS | OOdzNF 08 2F GKS YIFILWAYy3I YR (GKS NBf
objectives, a quality control mechanism has been introduced.

SUMEX defines good sustainable practices as firastices for the extractive industtiyat initiate learning

and changei.e. practices that have thpotential to drive the shift towarda sustainable extractive sector
Implementing such practices in the extractive value chain are expected to have a positive impact on economic,
environmental and/or swmal aspects Currently, the SUMEX knowledge repository contains 370 good
sustainable practiceddowever, externatontributors have the possibility to provide practices, which are
reviewed by experts and added to the repository if they meet the criieziat is a dynamic tool geared to
growcontinually

4.1.1 GOOD PRACTICE CRATER

The relevance of the practicesthe repositoryis classifiedby different descriptive criteridlisted inTable3)
representing the SUMEX approachstestainability(see SUMEX report€uropean Sustainable Development
Framework | S Kritdla SUMEX Sustainability Framewviprkhese criteria indicate what the practice is
about, for which target audiendeis relevant or what impact its implementation might have

Table3: Overview of the descriptive criteria used for the SUMEX knowledge repository

Descriptive criteria Overview

Sustainability Scope | With the development of th&€ UMEX Sustainability Frameworketof objectives
and thematic areas have been defineith the goal of transitioninthe European
extractive sector towards a sustainable oA&hough the sukliopicswithin the

frameworkQ a stainalzilitydimensiongi.e. environmental, social and societal, &
economi¢ are specific, a practice can also encompass multipleopids from
differentdimensionssincemany practices followroadbased approach.

Focus Areas The SUMEX focusreas (i.e. socieeconomic and environmental impa
assessment, reporting official statistics, land use planning, health and safe
permitting process/policy integration) represent the key topics of the sustaing
transition of the European extractivector. These focus areas not only overlap
also complete each othgoffering a holistic approach. Due to the overlapp
characteristic of the focus areassiaglepractice can also belong to several fo
areas.
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Life Cycle Stage

Each phase of thextactive value chain brings different opportunities but &
challenges in the context of sustainabiliige repositorydistinguished following
five life cyte stages

1 Preexploration (lanelise planning)

1 Exploration

1 Preexploitation/development stage @e.feasibility study)

1 Exploitation

1 Postexploitation (i.e. rehabilitation)

Commodity Type

In the context of sustainable managemei type of raw material extracted
mainly relevant in particular life cycle stages, e.g. mineral processsityabions,
e.g. promotion of CRMs extractiolror this reason, despite the specificity of
raw material, practices are often applicable for any commodity lypeertheless
the repository differs between construction minerals (i.e. aggregates), indy
minerals, as well as metalliferous and mnuostalliferous minerals, with th
LINE2SO0GQa FT20dza 2y o0l 0GGSNE FyR 02y

Practice Type

Both industry and policynakers play crucial rolesn achieving sustainab
management in the extractive sectdhe industry is responsible famtegrating
sustainable practices inthe extractive site life cycle stag@gile policymakers
are in charge of requiring and/or permitting the implementation of practices
integration in legislation, improvement m#gulatory framework)Therefore, the
repository contains practices that aim to support the industry in improvin
performance (i.e. industry practices), and those referring to legal requireme
LINEY20GS (GKS aS0OG2NRa 3Puaabicipdlidy gracicas]. A (

Data Item Type

Sustainability transformation in thextractive industry requirements the
implementation of sustainable practices across the extractive value akaivell
as also the provision of knowledge to improve procesgegood sustainabl
practice comprises impact, guidance and informing decia@king, i.e. a concret
instrument, tool, service or product to support actions and decisiaking
processes, resulting in practice or knowledge base. While practice baseti®a
practice which can be tangible implemented, knowledge base facilitats
implement practices.

Format Type

The format type depends on the type of the practice and the target audiend
practice isintended for. They can vary in terms afharacterstics such a
information content (e.g. technical data), scope (e.g. level of details) and ac
information (e.g.public availability The repository classifies into the followin
format types:

91 Policy brief

1 Report/document

1 Repository, resource litrias & toolkits
1 Website

SUMEXMUL D 4.3_Manual for good practcand training Pagel8/ 49
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Learning Relevance | In addition tothe formattype and data item typgethe target audienceeeds to
knowhow the data can be used for knowledge transfer. This medrether the
practice isa concrete practical example.e( case aidy) a guide (i.e
guideline/guidance document, handbook or tool(kit)), or learning material
course or training materigMOOGCwebinar).

System Change The concept of leverage pointprovidesa modelto introduce system chang
Potential potential with varying degrees of impact, i.e. rangingm shallow (incrementa
change with minor leverage on changing system) to deep (transformativ
disruptive)lt identifiesspecific points within a system or subsystem where cha
can cause shifts withithat system. Transformative change requires new
modified practices at various intervention points, including technology, rule
institutions, information flow, and attitudes, values and behaviours.

42 Dhh5 t w! / CAINABI{TY SCQPE ¢

The sustainabty scope ofa good sustainable practice refers to the SUMEX Sustainability Framework and its
underlying goals and thematic areas, i.e. sustainability aspects of the three dimensmomnmental
sustainability, sociand ®cietal responsibility, anlansforming the economy. Improving the environmental

and social performance of the extractive sector is crucial to promote sustainability in mineral extraction and is
frequently emphasised. However, the consideration of economic factors also playsatnelke, with the aim

of achieving a systemic change that is in line with the objectives of the European Green Deal.

The practices of the SUMEX knowledge repository typically include multiple sustainability aspects, often
covering several dimensions. Ating to the analysis of the data collectidhe economic dimension is
considered by the majority of the practices (i.e. 311 practices, 84% overall), followed by social and societal (i.e.
250, 68%), and environmental dimension (i.e. 211, 57%), as prdsierfigure4. This indicates that the
economic system change, which has become an important issue due to some critical topics (e.g. growing supply
risk of certain raw materials), is also reflected in the sustainability traresiormof the European extractive

sector.
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Sustainability Scope

350 311

300
250
250 211

200
150
100

number of practices

50

Environmental Social & societal Transforming the
sustainability responsibility economy

Figure4: Number of good practices related to each sustainability dimension

4.2.1 ENVIRONMENTAL SUSABILITY

The biophysical boundaries of our planet are limits that should not be crosaa#linkl and its (economic)
activities, which include the extraction of mineral resources, should operate within a frame that respects these
limitations. As the extraction of minerals has many impacts on the environment and thus the planetary
boundaries, thesector needs to identify pathways to significantly reduce these impacts, i.e. towards zero, or
even create positive effecté/ater and energy consumption, land use, air emissions and waste generation are
aspects of mineral extraction and processing tlaaeha strong impact on the environment and therefore need

to be addressed accordingly

Integrated, watershedbased water stewardship, i.e. a comprehensive and jointly planned management of all
water systems, both company internal and external, is intetmladdress the large amounts of water required

by the extractive sector. The focus is on water used as valued resource, water efficiency, and the avoidance of
freshwater us€European Commission 2018% well as the creation of a flexible, resilient water infrastructure
that can respond to different scenarid& optimise energy efficiency of mineeatraction and processing,
companies need continuously improve and innovate their processes. Additionally, the achievement of carbon
neutrality requires energy consumption predominantly sourced from renewable enekpesful air
emissions of the extrage sector have to be reduced to zero by optimising processes, directly and indirectly
related to extraction and processing activitiB&diversity and ecosystem services are affected by the use of
land for mineral extraction. The optimal use of land gépatial and temporal context, i.e. before, during and

after the extraction phase, requires the cooperation of all actors involved in land use. The negative impacts on
biodiversity and ecosystem services have to be addressed in particular in a way tdhredut®a minimum

and turn them from being negative towards net positive. Potential indirect impacts, i.e. industrial activities
associated with extractive industries, are includEde transition to a circular economy requisvaste
management systenincluding secondary resources from traditional wast@rogucts (e.g. waste rock and
tailings), continuous reduction of waste generated ad the treatment and/or storage of waste without the need
for landfilling and impacts on the environment.
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Themappingof good practicesor the extractive industridentified examples on all aspecksemedrelevant

for environmental sustainability according to the SUMEX Sustainability Franieigrorés clearly shows that
landuse planning and bdiversity are the most addresstampicswith 120 good practices (37%) compared to

the other aspects of this sustainability dimension. Reason for this is the great attention paid to the conservation
of ecosystem services and biodiversityrecent yearswhich is directly linked to changing lanses, and
competing land usesyhich isalso a critical issue in Europe caused by increasing land sealing. Almost 25% (90)
of the good practices dealing with waste managem@itular economy has become an increglgiimportant

topic in Europe, and thus also for the extractive sector, among others due to the awareness that the demand
for mineral raw materials cannot be met by primary resources amuethe need for land for tailings
management

Even though watertewardship is a more specific topic, it comprises 17% of the examples in the knowledge
repository. The adoption and implementation of the Water Framework Directi# gountries and the
associated regulations and requirements have led to water (i.eucgi®n and impact of water bodies by
extraction activities) becoming an increasirgyigllengingaspectfor the extractive sector. The sustainability
aspects air emissions, carbon neutrality and effective energy consumption seems to be considerdg less, on
between 10% (37 good practices) and 8% (31 and 30 practices). Nevertheless, these thematic areas are of higf
relevance for the extractive sector and need further research of how to improving them. For instance, the aim
of carbon neutrality is part of ¢hEU climate targets and the achievement of the European Green Deal.

Environmental Sustainability
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4.2.2 SOCIAL AND SOCIERBREPONSIBILITY

Different views on mineral extragh have an impact on extractive proje@scial acceptanceasrucialtopic,

as its absence may hamper or even cause projects to fail. For this reason, the involvement of all actors, whether
they are affected by the operation (i.e. local communityjadr(i.e. wider society), is essential and contributes

to fostering social acceptanc®efining and implementing a shared vision of the future requires active
collaboration between companies and society. This includes continelagagement procedural and
deliberativejustice, and opportunities to actively participate in the process and take an active role in decision
making.Furthermore, it requires trustworthy grievance mechanisms siraded investigatioand problem

solving processes so thattorscan mise critical questions, concerns and complaints without hesitation

With the aim of gaining trust, data and information need to be shared with actors transparently and in a timely
manner, including payments and revenues, and data regarding environnhesah, and safety performance

2T (KS 02 Y LJ Brtéadive canpadidsladhare ty abhical corporate practices, which include neither
supporting nor tolerating corruption and bribetfuman rights (e.g. free and prior informed consent) and
cultural teritage (including indigenous peoples) must be respected and protéatagtiermore, diversity and
inclusion are promoted, while discrimination is eliminated; referring to factors such as gender, age, skin colour
and origin of the persons involved in thmdiing project, indigenous peoples and different cultural or religious
groups.

The wellbeing of employees in the company is of fundamental importaneaningthat continuous efforts

are madeby companieso ensure and improve working conditio@sro-ham culture, health and safety and

fair compensation are seen as the basalso involves analysing the continuous improvement of skills and the
involvement of workers in company processes, i.e. a culture of continuous learning and collaboration ith socia
actors toenvisage thevholepictureof a site, company or sector or its products embedded in anaharging

society and environmenurther, tiere is a need for reflexivity and reflection on a form of learning in terms of

a jointly developed visiomd values that guide a theory of action for particular practices.

All SUMEX sustainability aspects relating to social and societal responsibility are reflected by the knowledge
repository.The focus of practices in this sustainability dimension is oridi@lianagement and continuous
learning (31%), as well as aspects related to information disclosure and community engagenkégrede
Emphasis on transparency, stakeholder engagement and sharedpadioership(each betwen 26 & 28%),
underline the importance oboth passiveand activeinvolvement of society for the extractive industry.
However the knowledge repository contains only a few practices on cultural heritage and FPIC (11%), and
ethical practices (10%)yhat midt bedue to the fact that thesepicsare very specific and linked to regions,

e.g. Sami community in northern Europmnetheless, they still require further investigation to align mineral
extraction with the rights of indigenous communities and etlpicadticesWorkers wetbeing (15%), diversity,
inclusion and arnliscrimination (7%) and human rights (5%) are also addrassesty few practicesThe
standard inEuropearextractionsites is already advanced compared to other areas, which mearthdisat
sustainability aspects are no longer major issues in EUda@yerthelesgheseaspectshould not be neglected

and requires constant assessment and improvement.
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Social & Societal Responsibility
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4.2.3 TRANSFORMING THENEOI®Y (I.E. CONSIIMMRITHE GREEN DEAL)

Extractives have asssential role in achieving the goals of the European Green Deal, which intends to transform
GKS 9dzNRBLISIY | YA2Yy Qa ASNX2W2IYNY Hiy2Rs | ANyRGE dza AFNSS S2y5S o G
they are basic requirement for the transition. Therefore, the extractive sector needs to understand its role in
this transition (e.g. which raw materials are crucial, which not), how to meassin®ldiwith indicators and

what types of improved and innovative technologies and new/modified business models will be required. It also
needs to deal with changing consumption patterns (i.e. usage instead of ownership) and considerations of
needs, e.g. e of mineral raw materials for producing luxury items in such an economy.

Key aspects for this transition are closed cycles with highly increased material efficiencies, reduced dependency
on imports of minerals overall and from irresponsible sourcingipea¢c and a demand that can be partly
covered by secondary sources. Different loops like sharing, prolonging, remanufacturing and recycling will be
crucial. As a result, circularity will significantly impact the extractive sector far beyond recyclimgsisimgp
reduction/dematerialisation, multiple use and redesign of produdtaste products can be wsed as a
secondary product for other industrial processes (e.g. full value extraction), implying also closer linkages to
other parts of the economy/avdith enclaves. The sector will be required to examineyifée considerations
regarding its products and product labelling and will be accountable for them.
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Knowledge of the value of natural capital (e.g. biodiversity and ecosystem services) and Btadige ca
relationships and networks between individuals and groups and the resulting ability to secure or maintain skills,
resources, knowledge or information) is both monetary amdudesethical, moral or cultural ("values")
dimensions that facilitat their inclusion in accounting and reporting systems and degisaiing processes

and enable appropriate consideration of natural and social capital. For natural capital in particular, this
knowledge is important faronductingan adequateappraisabf srvices and benefits to eithguaranteeits
restoration or its continued existence and sustainable use. As extractive industries have the potential to
generatesignificantbenefits, it is important to definevhat benefit sharing means in the context ofteared

vision for the futureaddressingll dimensions of value, i.e. beyond the payment of taxes and job cré&dtmn.
jdzSatAz2y Aa K2¢g (GKSasS oSySFiadta OFy yR aK2dAZ R 0SS
contract-jobsvs.envig YSy i I f AYLI Oliaeg gAff OKIFIy3aAS GgAGK 2y 3I2A)
Allthesdr 3 LJISOGa FNB 2F NBftSGOFryOS FT2NJ LXFYyyAy3a 6Sez2yR
ensure the company has budgeted for the pasiraction phase andonsidered the full range of social and
environmental aspects. This includes the closure phase, requiredesociomic transitions to enable
succeeding activities/livelihoods and the subsequent-lesed The same applies to risk management, where

the exractive sector needs to exert a holistic approach towards risks and opportunities related to this
transformation, but it also needs to increase its emergency preparedness to prevent events with catastrophic
consequences going forward.

Also for this sustaability dimension, good practices were identified for all aspects of the SUMEX framework.
The sustainability aspect 'planning beyond the mine life' was most widely covered in the repository with 40%,
while 'valuing all forms of capital' was among the Igagtular aspects with 6%bst-closure plannindnas

gained significanc®r industry, politics and social society due to the growaivgreness otfhe importance of
responsible and sustainalp@stextraction landscape desighhis has led to more considéoa being given

to postclosureplanning, which is also reflected in the number of practi€be.low number of practices on
capital valuation is due to the fact that the questimnhow to value naturahndsocial capital is complex and

there is not yef clearmethodologythat industry and policynakers might use as a basis for this evaluation.
The sustainability aspect of accountability is also discussed in a large number of practices (33%), mainly as ¢
result of the growing demand for it from both légamd societal perspectiveshe same applies to benefit
sharing (19% of practices), associated with the social component, or more precisely, social acdaptance.
render mineral extraction socially acceptable, it is crucial, among other things, that basian added value,

i.e. that regional and socEconomic development is enhanced by extraction activiti¢slistic risk
management and emergency preparednes$lected by 20% of the practices in the reposit@lso linked

to social and societaksponsibility and part of the focus area health and safety, as it includes the safety of
workers and societyeurope is already at a higher level in this area, but regular assessment and improvement
is relevantto avoid losing ground'he role and indicats of the extractive sector in a closed loop and for an
inclusive green economy are part of the European Union's climate policy, i.e. European Gre&heDeal.
practices on these topics represent onlydahd 13% of the knowledge repository, as both havg @tently

gained attention and are therefore not yet integrated across a wide range of the extraction ectmver,

the implementation of these aspects poses a certain challenge for the sector, as they are connected to political
and societal factorsuch as th@ermitting of relevant facilitiesr system change.
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4.3 SUMEX FOCUS ARENSIDERATION

The five focus aredsave been identified byhe EuropeanCommissionas thoseareas thatrequire the most

attention in the context of the transition towards sustainability in the European extractive. SgwddUMEX
knowledge repository is based on the focus areas as a decisive criterion for thierseifegood sustainable
practices for the extractive sectdlowever, it should be noted that some of the foewmsas need greater
emphasise than others: There has already been significant progress in the area of health aidreafaty

decades, makp it a less pressing issue nowadays. In contrast, the themati&/dreatting process/policy
integratiorhas become increasingly relevant due to various factors, such as thgrewang regulatory

framework and landise conflictsAnalysing th&nowledge repositoryrevealsan overarching priority dhe

focus areafocioS 02y 2YA O YR SY@ANRYYSydGlrf AYLI OGO |aasSaay

the same levelsgeFigures).
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Figure8: Number of good practicesssignedo each SUMEX focus ai@F0 practices in total)

4.3.1 SOCIEECONOMIC ANDIARONMENTAL IMPAGSESSMENT

With 71% othe practiceq264out of 37(Q including aspects related to impact assessment, the importance of
evaluatirg the implications of activities across the extractive value chain is undefliredyerall objective of
assessing thisnpactof mineral raw material activitiés to prevent or at least reduce negative impacts, and to
generate and promote positive onleg identifying the potential consequenc&s promote environmental and
social sustainabilityegulatory frames that are implemented by authorities, as well as a range of irstati/e
company frameworks have been establish&gpically impactssessmenis part of the regulatory and
permitting systemwhich emphasises the importance of design characteristics of an extraction site.

The focus of good stasnable practicemcluded in the knowledge repository thalongto this category is on
extractionsite life cycle stagesf exploitation and posexploitation (i.e. rehabilitation), as indicatedlable4.

This emphasis results from the impacts and conflicts these two life cycle stages can cause, both environmentally
and soailly. These include environmental consequences such as the destruction of ecosystems and the
reduction of biodiversity, and social considerations such as the lack of social acceptance and negative
consequences on the surrounding community due to mineted@ion, e.g. dust or noise.
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Table4: Distribution of good practices on impact assessment across the lifes@gbs

SUMEX focus area E:Jarz':i):égf Life cycle stage ;I:Jarzgsé:f
Preexploration (lanelse planning) 106 (40%)
Exploration 109(41%)

Sﬁsiigencrzzﬁgii; arl)r;it - SPt:Jede;);ploita'[ion / development stage (e.g. feasibil 128(48%)

assessments Exploitation phase 188(71%)
Postexploitation phase (i.e. rehabilitation) 192(73%)
Assigned tall life cyclestages 81(31%)

Given the number of good sustainable practisesmpact assessmengcorded in the knowledge repository

in general and in relation to the individual life cycle stages, it can be conthadelis focus areds already
beingaddressedntensively and has beenwell integrated and adapteitto the current systemEspecially in

the postexploitation phase, the combination of the focus areas impact assessment andgéaptanning is
essential, as denmstrated in the good practice example blow (5égure 9). Ecological restoration of a poest
extraction landscapeombinedwith effective land use planning, ensures a meaningful use. Furthermore, the
example points out that a comunication system with the communityublic participation andhe provision

of an added value for the communifin this case in the form of a training and leisure fagildgnstitute an
integral part of the posextraction decisiomaking phase.

< Back to results Challenge the practice is addressing: This practice HYPERLINK view document
addresses the community-based environmental
COMMUNITY-BASED restoration in Dambovita, Romania. The Fusea site, SOURCE

ENVIRONMENTAL
RESTORATION

Health and safety

Land-use planning

Permitting processes | policy

Reporting official stati:

Socio-economic and
environmental impact
assessments

located in the floodplain of the Arges river is a mixed
area of economical and natural value. With direct
involvement of the Lafarge team, this site provides a
good chance to demonstrate the importance of
ecological restoration of degraded floodplains and to
provide a community-based system of administering
the area’s environmental services. The project also
includes a significant communication component for
community participation as well as the establishment
of training and leisure facilities for a broader audience.

Concrete practice to achieve the expected goal: The
project included two phases: With a two-year duration,
the initial phase of the project focused on the start-up
of the community involvement process as well as the
technical work setting up the restoration measures for
the area. The second phase included greater combined
company and community activity to manage the site's
human activities while also promoting the Fusea
Natural Area as a best practice model for Lafarge
employees, ecologists, mining specialists, and the
general public.

Expected impact/goal of the practice: As a result, with
the direct involvement of the Lafarge team, this site
provides a good chance to demonstrate the
importance of ecolegical restoration of degraded
floodplains and to provide a community-based system
of administering the area’s envirenmental services.

Who is the target user group of the
practice/intervention or implementing the
practice/intervention? This practice is relevant for both
public policy and industry contexts.

WATER MANAGEMENT CASE STUDY (p. 1)
DATAITEM TYPE

Practice base

PRACTICE TYPE

Inclustry
Public policy

FORMAT

Report [ document

LEARNING RELEVANCE

Case study

COMMODITY

Unspecified (universally applicable)
EXTRACTIVE LIFE-CYCLE
Post-exploitation phase (i.e. rehabilitation)
SUSTAINABILITY SCOPE

Planning beyond the mine life
Benefit sharing

Stakeholder engagement
Shared vision partnerships
Water stewardship

Land-use and biodiversity

SYSTEM CHANGE POTENTIAL

ecological restoration of degraded floodplains
community-based environmental restoration

Figue 9: Good practice example on impact assessmdiuk(hereto see the example in the repository)
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