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1 9·9/¦¢L±9 {¦aa!w¸ 

To establish sustainable management in the extractive sector, practices need to be changed. For this to happen, 

the sector needs to move away from a purely profit-driven approach to a more societal one and prioritise social 

and environmental aspects. The aim is to shift beyond legal compliance to a responsible and further sustainable 

management of mineral raw material extraction. Extractive companies, relevant authorities and civil society are 

involved in this transformation, as all of them have a different but decisive part in this transformation. 

Furthermore, the entire value chain of an extraction and production process, and the various mineral products, 

have to be considered. 

This manual summarises the key outputs of the Horizon 2020 project SUMEX (Sustainable Management of 

EXtractive industries) and how they can be applied practically. In this context, SUMEX informs relevant EU and 

EU member states (MS) policy (e.g. Critical Raw Materials Act) by means of knowledge gathered from in-depth 

and on the ground case study research as well as a sector-wide analysis of extractive practices. Consequently, 

SUMEX identifies key areas for corporate and public actors that ƴŜŜŘ ŦǳǊǘƘŜǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛƴ ǘƘŜ ǎŜŎǘƻǊΩǎ 

sustainability transition.  

As a result, permitting, competing land uses and the balance between extraction activities and ecosystem 

services have been identified as the main challenges for the European extractive industry. The lack of social 

acceptance towards the extractive sector is an additional factor constraining the expansion of mineral 

extraction in Europe. 

 

 
  

To address the challenges the European extractive sector is currently facing and to facilitate sustainable 

management in this field, the following points can be highlighted, which require further attention from 

industry, authority and civil society: 

1. Sustainability as dynamic approach 

2. Just, inclusive and transformative system change 

3. Capacity building as key component 

4. Exchange between all actors involved 

5. Policy implementation 

6. Land-use competition 

7. Nature protection vs. exploration and extraction 

8. Permitting of new and extension of extraction sites 

9. Monitoring and reporting 
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2 Lb¢wh5¦/¢Lhb 

A stable and sustainable supply of mineral resources is crucial for future socio-economic resilience and 

innovation in the European Union (EU). Due to the site-bound nature of mineral resources, mineral policy has 

to deal with various factors impacting supply, such as diverse and competing interests of actors and land-use, 

as well as cross-scale institutional complexity, such as competing or conflicting policy objectives and complex 

planning procedures. A fundamental requirement for Europe to remain competitive in global commodity and 

product markets is to maintain the attractiveness for raw 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 Act (European Commission 2023a) is a strong 

acknowledgement that European policy makers are well aware of these requirements and the role mineral raw 

materials play in the energy and digital transformations within the European Green Deal (European Commission 

2019). 

The Horizon 2020 project SUMEX (Sustainable Management in Extractive Industries) is well aligned with the 

proposed Critical Raw Materials Act (CRMA), as it aims to foster more, but sustainable mineral production within 

the EU. Improving permitting processes along the extractive value chain (i.e. prospecting, exploration, 

extraction, processing, closure and post-closure) is a key 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 assist policy-makers and other actors on seizing this 

opportunity. 

To promote a sustainable management in the European extractive sector, SUMEX developed a sustainability 

framework indicating which aspects of sustainability are relevant to address. It does so by considering the 

Sustainable Development Goals (SDGs), the European Green Deal and social licence to operate (SLO) criteria, and 

by engaging actors from industry, government, academia and civil society from across the EU. The SUMEX 

Sustainability Framework was then applied across the entire extractive value chain to analyse minerals, and 

relevant economic, environmental and social policy frameworks and industry practices of the EU, member states, 

selected regions and companies ŀƭƻƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ five focus areas (presented in Figure 1). 

Subsequently, good practices or tools were identified and collected in an 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 consider relevant actor groups, with a focus on permitting authorities 

and decision makers across the EU. 
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Figure 1: hǾŜǊǾƛŜǿ ƻŦ ǘƘŜ {¦a9· ǇǊƻƧŜŎǘΩǎ ƪŜȅ ŜƭŜƳŜƴǘǎ ς (i) relevant policies and instruments, (ii) focus areas 

and (iii) extractive value chain life cycle stages  

 

2.1 THE PURPOSE OF THIS MANUAL 

This manual is a summary of key outputs of the SUMEX project and demonstrates their practical application. 

These outputs provide a comprehensive insight of what sustainability means for the extractive sector, as well 

as concrete examples of how elements or practices of sustainable management can be implemented across the 

extractive value chain. The focus lies on battery materials, most of which are considered critical raw materials 

(CRMs), and construction materials. While battery raw materials will play an increasingly important role in the 

switch to electric vehicles and the energy transition, construction materials are the most important part of 

9ǳǊƻǇŜΩǎ ŜȄǘǊŀŎǘƛǾŜ ƛƴŘǳǎǘǊȅ ƛƴ ǘŜǊƳǎ ƻŦ ǾƻƭǳƳŜ and equally important for our economy. The manual establishes 

connects between the outputs of SUMEX and the Critical Raw Materials Act, as well as other European 

requirements, and recommendations on how they can support implementation in the member states. 
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3 {¦{¢!Lb!.L[L¢¸ Lb 9·¢w!/¢L±9 Lb5¦{¢wL9{ 

The growing world population, technological advances and the transition to green technology (e.g. energy 

transition, batteries for electric vehicles) require 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 

development on the other. Technological changes and progress lead to a steady increase in demand for metals 

in particular in the coming years and decades (European Commission 2020). Some 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 economy (European Commission 2019). Subsequently they play a critical role in 

meeting global and European climate and sustainability targets, such as European Green Deal (European 

Commission 2019), Paris Agreement (United Nations 2015a), and Sustainable Development Goals (United 

Nations 2015b). Nevertheless, mining activities in Europe have declined and increasingly been outsourced 

resulting in intensified import dependencies and supply risks (European Commission 2020; European Union 

2020). This trend is reflected in the constantly rising number of mineral raw materials that are classified as 

critical raw materials by the European Commission (European Commission 2023c). 

However, not only metals, also construction minerals are of strategic relevance for Europe. Given their necessity 

for building infrastructure, as well as due to the quantities extracted, turnover and the number of companies 

and employees (European Commission 2023b), they have a decisive role for the economy in general and for 

regional development. In comparison to metal mining, the quarrying of construction minerals is widely spread 

in Europe, which is partly caused by the availability of deposits in Europe. The large quantities of construction 

minerals extracted and consumed, and the associated transport costs, are also a determining factor for this 

trend. Especially in the case of construction minerals, regional supply is significant not only from an 

economically viable perspective, short transport distances are also preferable from an environmental angle (i.e. 

less CO2 emissions). 

Generally, Europe has great potential for mining and quarrying. The reasons why this is not being realised are 

based on various aspects, including competing land uses, strict environmental regulations within the European 

Union (e.g. CO2 regulations, protected areas, water directives) or lack of social acceptance. Competing land uses 

limit the land available for mineral extraction activities, which is conflicting with the domestic security of supply 

of mineral resources. A key aspect of land use planning is the systematic assessment of potential land use 

options to foster regional development, secure raw materials supply and at the same time protect natural 

resources and ecosystems. Some environmental regulations of the European Union, e.g. Natura 2000 and 

Water Framework Directive (WFD), intensify this land use issue, as they may restrict the land for mineral 

extraction further to protect environment and biodiversity. In particular, permitting of new or expansion of 

already existing sites and infrastructure important for extraction (e.g. tailings ponds) are becoming increasingly 

challenging or even prevented due to this development. But also social aspects contribute to land use conflicts. 

The lack of social acceptance is a common problem associated with the extraction of non-renewable resources, 

as it is often perceived as environmentally harmful and socially disadvantageous. Even though the extractive 

ǎŜŎǘƻǊΩǎ ŜŦŦƻǊǘ ǘƻ ƛƳǇǊƻǾŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ǊŜŎŜƴǘ ŘŜŎŀŘŜǎΣ ǘƘŜǊŜ ŀǊŜ ǎǘƛƭƭ Ƴŀƴȅ 

conflicts present and suspicions towards the extractive sector. 
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To overcome these conflicts and enhance the social and environmental performance of the extractive sector, 

sustainable management of the sector is crucial. The pressure to enhance the sustainability performance of the 

extractive sector, both globally and at European level, has increased 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 dependence and supply 

insecurity, leading to the establishment of initiatives and regulations to address these challenges, such as the 

Raw Materials Initiative (European Commission 2008) and the Critical Raw Materials Act. Furthermore, several 

concepts have been developed for the extractive sector which cover elements of a sustainable development 

approach and aim to drive the extractive sector towards a responsible and sustainable one. 

 

3.1 PROMOTING SUSTAINABILITY IN EXTRACTIVES 

One of the key aspects for the sustainability transformation of the extractive sector is knowledge. This implies 

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 limitations. Depending on the actor 

group, the requirements and level of knowledge required vary as the influence on the processes differs as 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 the extractive sector, including awareness of what aspects require 

change and opportunities for improvement. Nevertheless, also civil society needs to be considered in this 

regard. 

For this reason, the SUMEX project has developed a portfolio of tools and instruments to share knowledge and 

experience aimed at a broader target audience to reach various actors with different background knowledge. 

¢ƘŜ Ƴŀƛƴ ƻǳǘǇǳǘǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŜȄǇŜŎǘŜŘ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƘŜ Ƴƻǎǘ ǘƻ ǘƘŜ ŜƴƘŀƴŎŜƳŜƴǘ ƻŦ ǘƘŜ ǎŜŎǘƻǊǎΩ 

sustainability are the SUMEX Sustainability Framework, and the digital toolkit, consisting of the massive open 

online course (MOOC) and the knowledge repository (see Table 1). In addition, a podcast series άbŀǾƛƎŀǘƛƴƎ 

/ƘŀƭƭŜƴƎŜǎ ϧ CƻǊƎƛƴƎ bŜǿ tŀǘƘǎέ has been produced, which describes in six episodes the importance of 

sustainable management in extractive industries in general and the five focus areas, and is an easy-to-consume 

medium designed for all actor groups, as well as a set of policy briefs and briefing documents summarising 

major topics of the project.  
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Table 1: Brief description and main target audience of the key SUMEX project outputs ς also accessible via the 
project webpage (sumexproject.eu) 

Project output Short description Main target 

audience 

[ƛƴƪ ǘƻΧ 

SUMEX 

Sustainability 

Framework 

Roadmap for the European extractive 

industry on how to achieve sustainable 

management within the political 

framework of the European Green 

Deal. 

Extractive industry 

& policy 

View Framework 

 

Knowledge 

Repository 

Digital platform presenting already 

existing good sustainable practice 

example within Europe. 

Practitioners in 

governments & 

companies 

Go to Repository 

 

Massive Open 

Online Course 

(MOOC) 

Comprehensive online course to share 

knowledge and build capacity to 

improve the understanding of what 

sustainability means for the European 

extractive sector. 

All actor groups Go to MOOC 

 

SUMEX 

Podcast 

Easy-to-consume medium highlighting 

the importance of sustainable 

management in extractives in general 

ƛƴ ƛƴ ǊŜƎŀǊŘ ǘƻ ǘƘŜ ŦƛǾŜ ǇǊƻƧŜŎǘΩǎ ŦƻŎǳǎ 

areas. 

All actor groups Listen here 

 

SUMEX 

Community of 

Practice (CoP) 

LinkedIn group to share and discuss 

thoughts, ideas and information in the 

context of sustainability in the 

extractive sector. 

All actor groups Access the group 

 

 

 

 

 

https://www.sumexproject.eu/wp-content/uploads/2021/06/SUMEX_roadmap.pdf
https://repository.sumexproject.eu/
https://www.futurelearn.com/courses/transitioning-towards-sustainable-management-of-mineral-resource-extraction
https://www.sumexproject.eu/2023/05/03/sumex-podcast/
https://www.linkedin.com/groups/14134912/
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3.2 SUMEX SUSTAINABILITY FRAMEWORK 

As part of the SUMEX project, the SUMEX Sustainability Framework (see Figure 2) has been developed. This 

framework goes beyond already existing sustainability approaches for mineral extraction and is a result of a 

multi-stakeholder process. 

Although the framework is targeted at the European extractive sector, it can also be applied as a global guide. 

The SUMEX Sustainability Framework serves as roadmap to move from compliance with legal requirements to 

responsibility and further to sustainable management in the extractive sector. In doing so, environmental, social 

and economic aspects relevant to the extractive industry are taken into account by structuring the framework 

in three dimensions, namely (i) environmental sustainability, (ii) social and societal responsibility, and (iii) 

transforming the economy. 

Each dimension contains aspects describing key areas of sustainable management in the extractive industries, 

reflecting the ambitions of the European Green Deal to transform the European economy into an inclusive, 

circular and carbon-neutral system by 2050. To achieve this, the sustainability aspects defined in the framework 

require implementation of processes. These aspects cover a range of topics (e.g. valuing social and natural 

capital, planning beyond the mine 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 present (e.g. emergency preparedness and risk 

management, diversity and anti-discrimination) and others are future-oriented (e.g. defining the role of 

extractives in a green economy, carbon neutrality).  
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Figure 2: SUMEX Sustainability Framework (click here for better view) 

https://www.sumexproject.eu/wp-content/uploads/2021/06/SUMEX_roadmap.pdf
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3.3 LEVERAGE POINTS 

The conceptual model of Leverage Points (LPs), developed by Donella Meadows (Meadows 1999), provides a 

tool and lens for evaluating ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀƴŘ ΨǎǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘΩ ƳŜŀǎǳǊŜǎ on their 

potential to initiate change at different levels in a (sub)system, as well as assessing the different impacts. LPs 

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 sustainability), resulting in a new 

state. Therefore, these are change 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 different points in the system individually 

and/or sequentially, simultaneously or across different scales, policy areas and time periods. Meadows suggests 

a hierarchy of twelve LPs, from shallow (i.e. incremental changes with little impact on changing a system) to 

deeper (i.e. transformative and disruptive). Shallow leverage points cover elements such as buffers, stocks and 

flows, or feedback loops, while deep leverage points cover information flow, institutions and structural 

components, the goal of a system, and its underlying paradigm and values. Furthermore, these twelve LPs can 

be grouped into four main categories that resemble the characteristics of the core system (see Table 2): 

parameters, feedback, design, and intent. Interventions at different LPs should not be seen as competing with 

each other, rather as complementing each other. Shallow LP interventions and measures are popular with policy 

makers and managers. In contrast, deep LPs are difficult to target and change because they are beyond traditional 

political election cycles and require societal paradigm shifts that are difficult to achieve through political and 

regulatory mechanisms alone. Figure 3 presents the leverage points approach developed for the extractive 

sector (for more information ǎŜŜ ΨSD Criteria ς SUMEX Sustainability FrameworkΩύ. 

  

https://bit.ly/2WHQdWW
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Table 2: Leverage Points describing the four main characteristics of a system (source ΨSD Criteria ς SUMEX 
Sustainability FrameworkΩ) 

System Characteristics Leverage Points 

Parameter Modifiable, mechanistic characteristic (e.g. 

taxes, incentives and standards, or physical 

elements such as size of stocks or material 

flows); those are the ones typically 

addressed by policy makers 

12 Parameters 

Shallow 
Leverage 

Points 

11 Size of buffer stocks, relative to their 

flows 

10 Material stocks and flows, e.g. transport 

and infrastructure 

Feedback Interactions between elements that impact 

the internal dynamics of a system or that 

provide information regarding desired 

outcomes 

9 Lengths of delays, relative to the rate of a 

system change 

8 Strengths of balancing feedback loops, 

relative to the impacts they are trying to 

correct against 

7 Gain around positive, reinforcing 

feedback loops 

Design Characteristics that relate to the core 

structure of a system: rules, power and self-

organisation; social structures and 

institutions that manage feedback and 

parameters 

6 Structure of information flows and the 

access to information (who does and does 

not have access to information) 

Deep 
Leverage 

Points 

5 Rules and institutions that build the 

structure of the system 

4 Power to add, change or self-organise the 

system structure 

Intent Underpinning value, attitudes, goals and/or 

worldviews of actors and stakeholders that 

shape the direction of a system, the other 

three characteristics are directed towards 

the intent 

3 Goals of the system 

2 Mindset, paradigms and underpinning 

worldviews in which the system is rooting 

1 Power to transcend paradigms 

 

 

https://bit.ly/2WHQdWW
https://bit.ly/2WHQdWW
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Figure 3: Leverage Points Perspective adapted to the subsystem of the extractive industries (source ΨSD Criteria ς SUMEX Sustainability FrameworkΩ)

https://bit.ly/2WHQdWW
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4 /I!bDLbD tw!/¢L/9{ 

To foster sustainability in the extractive sector and ensure a socially and environmentally compatible mineral raw 

materials activities, practices need to be changed. AlthƻǳƎƘ ǘƘŜ ǎŜŎǘƻǊΩǎ ǇŜǊŦƻǊƳŀƴŎŜ Ƙŀǎ ƛƳǇǊƻǾŜŘ ƛƴ ǊŜŎŜƴǘ 

decades and years, especially in the European extractive industry, the potential and need for progress remain 

high. The aim is to shift from compliance with legal requirements, to responsible management in the extractive 

sector and further to sustainable management. This presumes considering the entire extractive value chain, i.e. 

access and exploration, extraction and processing, as well as closure and post-closure. Each life cycle stage of 

an extraction site contains different opportunities but also challenges that has to be considered accordingly. In 

addition to a life-cycle approach, the SUMEX project addresses five focus areas ς i.e. land use planning, 

permitting, socio-economic and environmental impact assessment, health and safety, and reporting. These 

areas are key topics in the sustainability transformation of an extraction site, as each has a certain impact on 

the design and implementation of mineral extraction. The permitting process of an extraction site has a special 

value in implementing sustainable practices, as in this stage, the 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 environmentally 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 have economic consequences and on the other hand they have to be 

approved by authorities, meaning impact assessment for the adopted operation may has to be performed 

again. Nevertheless, the introduction of sustainable practices into current operations is important to protect as 

well as provide benefits to environment and society. This covers environmental, social and economic aspects 

(see SUMEX Sustainability Framework), including resource efficiency, workers wellbeing, promotion of regional 

development, etc. Whereas the extraction phase causes impacts that need to be prevented and at least 

minimised as far as possible through sustainable management, the closure and post-closure 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 the post-extractive landscape that has a positive 

impact, i.e. enhancing biodiversity. 

 

4.1 GOOD PRACTICES 

With the ambition to introduce sustainable management throughout the entire extractive value chain, the 

SUMEX project has developed a collection of EU industry and policy good sustainable practices ς the SUMEX 

knowledge repository. This data collection aims to support the transition to a sustainable extractive sector by 

demonstrating already existing 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 decision-makers, as the impact of these practices are already known. 

For the development of the knowledge repository, a comprehensive screening of EU relevant research projects 

(i.e. Horizon 2020, EIT RawMaterials, European Regional Development Fund, and European Social and Cohesion 

Fund), as well as national and regional level projects, and industry guidance and practices (e.g, AngloAmerican, 

Boliden, ICMM, KGHM, LKAB, RioTinto, and UEPG) has been conducted (see report ΨInventory of relevant 

https://bit.ly/SUMEXD2_2
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extractive projectsΩ). The identification of good sustainable practices for the extractive industry in both business 

and public sector is based on the taxonomy including a series of methodologies and frameworks, described in 

more detail in the reǇƻǊǘ ΨAnalytical frameworkΩ. Furthermore, the sustainability aspects listed in the SUMEX 

Sustainability Framework, as well as the five focus areas of the project, are relevant to the identification process. 

To verify ōƻǘƘ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ƳŀǇǇƛƴƎ ŀƴŘ ǘƘŜ ǊŜƭŜǾŀƴŎŜ ƻŦ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ ǇǊŀŎǘƛŎŜǎ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

objectives, a quality control mechanism has been introduced. 

SUMEX defines good sustainable practices as those practices for the extractive industry that initiate learning 

and change, i.e. practices that have the potential to drive the shift towards a sustainable extractive sector. 

Implementing such practices in the extractive value chain are expected to have a positive impact on economic, 

environmental and/or social aspects. Currently, the SUMEX knowledge repository contains 370 good 

sustainable practices. However, external contributors have the possibility to provide practices, which are 

reviewed by experts and added to the repository if they meet the criteria, i.e. it is a dynamic tool geared to 

grow continually. 

 

4.1.1 GOOD PRACTICE CRITERIA 

The relevance of the practices in the repository is classified by different descriptive criteria (listed in Table 3) 

representing the SUMEX approach to sustainability (see SUMEX reports ΨEuropean Sustainable Development 

FrameworkΩ ŀƴŘ ΨSD Criteria - SUMEX Sustainability FrameworkΩ). These criteria indicate what the practice is 

about, for which target audience it is relevant or what impact its implementation might have. 

 

 

Table 3: Overview of the descriptive criteria used for the SUMEX knowledge repository 

Descriptive criteria Overview 

Sustainability Scope With the development of the SUMEX Sustainability Framework, a set of objectives 

and thematic areas have been defined with the goal of transitioning the European 

extractive sector towards a sustainable one. Although the sub-topics within the 

frameworkΩǎ ǎǳstainability dimensions (i.e. environmental, social and societal, and 

economic) are specific, a practice can also encompass multiple sub-topics from 

different dimensions, since many practices follow broad-based approach. 

Focus Areas The SUMEX focus areas (i.e. socio-economic and environmental impact 

assessment, reporting official statistics, land use planning, health and safety, and 

permitting process/policy integration) represent the key topics of the sustainability 

transition of the European extractive sector. These focus areas not only overlap but 

also complete each other, offering a holistic approach. Due to the overlapping 

characteristic of the focus areas, a single practice can also belong to several focus 

areas. 

https://bit.ly/SUMEXD2_2
https://bit.ly/3KUvzXN
https://bit.ly/3l8dOYh
https://bit.ly/3l8dOYh
https://bit.ly/2WHQdWW


 

 

DELIVERABLE D4.3 

  

 

SUMEX_MUL_D_4.3_Manual for good practice and training            Page 18 / 49 

Life Cycle Stage Each phase of the extractive value chain brings different opportunities but also 

challenges in the context of sustainability. The repository, distinguished following 

five life cycle stages: 

¶ Pre-exploration (land-use planning) 

¶ Exploration 

¶ Pre-exploitation/development stage (e.g. feasibility study) 

¶ Exploitation 

¶ Post-exploitation (i.e. rehabilitation) 

Commodity Type In the context of sustainable management, the type of raw material extracted is 

mainly relevant in particular life cycle stages, e.g. mineral processing, or situations, 

e.g. promotion of CRMs extraction. For this reason, despite the specificity of the 

raw material, practices are often applicable for any commodity type. Nevertheless, 

the repository differs between construction minerals (i.e. aggregates), industrial 

minerals, as well as metalliferous and non-metalliferous minerals, with the 

ǇǊƻƧŜŎǘΩǎ ŦƻŎǳǎ ƻƴ ōŀǘǘŜǊȅ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƳŀǘŜǊƛŀƭǎΦ 

Practice Type Both industry and policy-makers play crucial roles in achieving sustainable 

management in the extractive sector. The industry is responsible for integrating 

sustainable practices into the extractive site life cycle stages, while policy-makers 

are in charge of requiring and/or permitting the implementation of practices (e.g. 

integration in legislation, improvement of regulatory framework). Therefore, the 

repository contains practices that aim to support the industry in improving its 

performance (i.e. industry practices), and those referring to legal requirements to 

ǇǊƻƳƻǘŜ ǘƘŜ ǎŜŎǘƻǊΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǇŜǊŦƻǊƳŀƴŎŜ όƛΦŜΦ public policy practices). 

Data Item Type Sustainability transformation in the extractive industry requirements the 

implementation of sustainable practices across the extractive value chain, as well 

as also the provision of knowledge to improve processes. A good sustainable 

practice comprises impact, guidance and informing decision-making, i.e. a concrete 

instrument, tool, service or product to support actions and decision-making 

processes, resulting in practice or knowledge base. While practice base is an action 

practice which can be tangible implemented, knowledge base facilitates to 

implement practices. 

Format Type The format type depends on the type of the practice and the target audience the 

practice is intended for. They can vary in terms of characteristics such as 

information content (e.g. technical data), scope (e.g. level of details) and access to 

information (e.g. public availability). The repository classifies into the following 

format types: 

¶ Policy brief 

¶ Report/document 

¶ Repository, resource libraries & toolkits 

¶ Website 
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Learning Relevance In addition to the format type and data item type, the target audience needs to 

know how the data can be used for knowledge transfer. This means, whether the 

practice is a concrete practical example (i.e. case study), a guide (i.e. 

guideline/guidance document, handbook or tool(kit)), or learning material (i.e. 

course or training materials, MOOC, webinar). 

System Change 

Potential 

The concept of leverage points provides a model to introduce system change 

potential with varying degrees of impact, i.e. ranging from shallow (incremental 

change with minor leverage on changing system) to deep (transformative and 

disruptive). It identifies specific points within a system or subsystem where changes 

can cause shifts within that system. Transformative change requires new or 

modified practices at various intervention points, including technology, rules and 

institutions, information flow, and attitudes, values and behaviours. 

 

4.2 Dhh5 tw!/¢L/9{Ω {¦{¢AINABILITY SCOPE 

The sustainability scope of a good sustainable practice refers to the SUMEX Sustainability Framework and its 

underlying goals and thematic areas, i.e. sustainability aspects of the three dimensions - environmental 

sustainability, socio- and societal responsibility, and transforming 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 plays a relevant role, 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. According to the analysis of the data collection, the 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 presented in Figure 4. 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 transformation of the European extractive 

sector. 
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Figure 4: Number of good practices related to each sustainability dimension 

 

4.2.1 ENVIRONMENTAL SUSTAINABILITY 

The biophysical boundaries of our planet are limits that should not be crossed. Mankind 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, the sector needs to identify pathways to significantly reduce these impacts, i.e. towards zero, or 

even create positive effects. Water and energy consumption, land use, air emissions and waste generation are 

aspects of mineral extraction and processing that have a strong impact on the environment and therefore need 

to be addressed accordingly. 

Integrated, watershed-based water stewardship, i.e. a comprehensive and jointly planned management of all 

water systems, both company internal and external, is intended to address 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 use (European Commission 2019), as well as the creation of a flexible, resilient water infrastructure 

that can respond to different scenarios. To optimise energy efficiency of mineral extraction and processing, 

companies need continuously improve and innovate their processes. Additionally, the achievement of carbon 

neutrality requires energy consumption predominantly sourced from renewable energies. Harmful air 

emissions of the extractive sector have to be reduced to zero by optimising processes, directly and indirectly 

related to extraction and processing activities. Biodiversity and ecosystem services are affected by the use of 

land for mineral extraction. The optimal use of land in a spatial 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 to reduce them to a minimum 

and turn them from being negative towards net positive. Potential indirect impacts, i.e. industrial activities 

associated with extractive industries, are included. The transition to a circular economy requires a waste 

management system, including secondary resources from traditional waste by-products (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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The mapping of good practices for the extractive industry identified examples on all aspects deemed relevant 

for environmental sustainability according to the SUMEX Sustainability Framework. Figure 5 clearly shows that 

land-use planning and biodiversity are the most addressed topics with 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 biodiversity in recent years, which is directly linked to changing land-uses, and 

competing land uses, which is also a critical issue in Europe caused by increasing land sealing. Almost 25% (90) 

of the good practices dealing with waste management. Circular economy has become an increasingly important 

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 alone and the need for land for tailings 

management. 

Even though water stewardship is a more specific topic, it comprises 17% of the examples in the knowledge 

repository. The adoption and implementation of the Water Framework Directive in EU countries and the 

associated regulations and requirements have led to water (i.e. consumption and impact of water bodies by 

extraction activities) becoming an increasingly challenging aspect for the extractive sector. The sustainability 

aspects air emissions, carbon neutrality and effective energy consumption seems to be considered less, only 

between 10% (37 good practices) and 8% (31 and 30 practices). Nevertheless, these thematic areas are of high 

relevance for the extractive sector and need further research of how to improving them. For instance, the aim 

of carbon neutrality is part of the EU climate targets and the achievement of the European Green Deal. 

 

 

Figure 5: bǳƳōŜǊ ƻŦ ƎƻƻŘ ǇǊŀŎǘƛŎŜǎ ǊŜƭŀǘŜŘ ǘƻ ŜŀŎƘ Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΩ ŀǎǇŜŎǘ 
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4.2.2 SOCIAL AND SOCIETAL RESPONSIBILITY 

Different views on mineral extraction have an impact on extractive projects. Social acceptance is a crucial topic, 

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 community) or not (i.e. wider society), is essential and contributes 

to fostering social acceptance. Defining and implementing a shared vision of the future requires active 

collaboration between companies and society. This includes continuous engagement, procedural and 

deliberative justice, and opportunities to actively participate in the process and take an active role in decision-

making. Furthermore, it requires trustworthy grievance mechanisms and shared investigation and problem-

solving processes so that actors can raise 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 environmental, health and safety performance 

ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƻǇŜǊŀǘƛƻƴΦ Extractive companies adhere to ethical corporate practices, which include neither 

supporting nor tolerating corruption and bribery. Human rights (e.g. free and prior informed consent) and 

cultural heritage (including indigenous peoples) must be respected and protected. Furthermore, 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 the funding project, indigenous peoples and different cultural or religious 

groups. 

The well-being of employees in the company is of fundamental importance, meaning that continuous efforts 

are made by companies to ensure and improve working conditions. Zero-harm culture, health and safety and 

fair compensation are seen as the base. It also involves analysing the continuous improvement of skills and the 

involvement of workers in company processes, i.e. a culture of continuous learning and collaboration with social 

actors to envisage the whole picture of a site, company or sector or its products embedded in an ever-changing 

society and environment. Further, there is a need for reflexivity and reflection on a form of learning in terms of 

a jointly developed vision and 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 on holistic management and continuous 

learning (31%), as well as aspects related to information disclosure and community engagement (see Figure 6). 

Emphasis on transparency, stakeholder engagement and shared vision partnership (each between 26 & 28%), 

underline the importance of both passive and active involvement 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%), what might be due to the fact that these topics are very specific and linked to regions, 

e.g. Sami community in northern Europe. Nonetheless, they still require further investigation to align mineral 

extraction with the rights of indigenous communities and ethical practices. Workers well-being (15%), diversity, 

inclusion and anti-discrimination (7%) and human rights (5%) are also addressed in very few practices. The 

standard in European extraction sites is already advanced compared to other areas, which means that these 

sustainability aspects are no longer major issues in Europe. Nevertheless, these aspects should not be neglected 

and requires constant assessment and improvement. 
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Figure 6: bǳƳōŜǊ ƻŦ ƎƻƻŘ ǇǊŀŎǘƛŎŜǎ ǊŜƭŀǘŜŘ ǘƻ ŜŀŎƘ Ψ{ƻŎƛŀƭ ŀƴŘ ǎƻŎƛŜǘŀƭ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΩ ŀǎǇŜŎǘ 

 

4.2.3 TRANSFORMING THE ECONOMY (I.E. CONSIDERING THE GREEN DEAL) 

Extractives have an essential role in achieving the goals of the European Green Deal, which intends to transform 

ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ ŜŎƻƴƻƳȅ ǘƻǿŀǊŘǎ ŀ ƎǊŜŜƴΣ ŎƛǊŎǳƭŀǊ ŀƴŘ ƛƴŎƭǳǎƛǾŜ ƻƴŜ όάƭŜŀǾƛƴƎ ƴƻ ǇŜǊǎƻƴ ōŜƘƛƴŘέύΣ ŀǎ 

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 measure this role with 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. role 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 sourcing practices, 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 recycling, emphasising 

reduction/dematerialisation, multiple use and redesign of products. Waste products can be re-used as a 

secondary product for other industrial processes (e.g. full value extraction), implying also closer linkages to 

other parts of the economy/avoiding enclaves. The sector will be required to examine life-cycle 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 social capital (e.g. 

relationships and networks between individuals and groups and the resulting ability to secure or maintain skills, 

resources, knowledge or information) is both monetary and includes ethical, moral or cultural ("values") 

dimensions that facilitate their inclusion in accounting and reporting systems and decision-making processes 

and enable appropriate consideration of natural and social capital. For natural capital in particular, this 

knowledge is important for conducting an adequate appraisal of services and benefits to either guarantee its 

restoration or its continued existence and sustainable use. As extractive industries have the potential to 

generate significant benefits, it is important to define what benefit sharing means in the context of a shared 

vision for the future, addressing all dimensions of value, i.e. beyond the payment of taxes and job creation. The 

ǉǳŜǎǘƛƻƴ ƛǎ Ƙƻǿ ǘƘŜǎŜ ōŜƴŜŦƛǘǎ Ŏŀƴ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǎƘŀǊŜŘ ōŜǘǿŜŜƴ ǎǘŀƪŜƘƻƭŘŜǊǎΣ ƛΦŜΦ ǎƛƴŎŜ ǘƘŜ ŎǳǊǊŜƴǘ άǎƻŎƛŀƭ 

contract - jobs vs. enviroƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎέ ǿƛƭƭ ŎƘŀƴƎŜ ǿƛǘƘ ƻƴƎƻƛƴƎ ŀǳǘƻƳŀǘƛǎŀǘƛƻƴ ƛƴ ǘƘŜ ƴŜŀǊ ŦǳǘǳǊŜΦ  

All these ŀǎǇŜŎǘǎ ŀǊŜ ƻŦ ǊŜƭŜǾŀƴŎŜ ŦƻǊ ǇƭŀƴƴƛƴƎ ōŜȅƻƴŘ ǘƘŜ ǎƛǘŜΩǎ ƭƛŦŜ ŦǊƻƳ ǘƘŜ ǾŜǊȅ ōŜƎƛƴƴƛƴƎ ǿƘŜƴ ǇƭŀƴƴƛƴƎΣ ǘƻ 

ensure the company has budgeted for the post-extraction phase and considered the full range of social and 

environmental aspects. This includes the closure phase, required socio-economic transitions to enable 

succeeding activities/livelihoods and the subsequent land-use. The same applies to risk management, where 

the extractive 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 sustainability 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 least popular aspects with 6%. Post-closure planning has 

gained significance for industry, politics and social society due to the growing awareness of the importance of 

responsible and sustainable post-extraction landscape design. This has led to more consideration being given 

to post-closure planning, which is also reflected in the number of practices. The low number of practices on 

capital valuation is due to the fact that the question on how to value natural and social capital is complex and 

there is not yet a clear methodology that industry and policy-makers 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 a 

result of the growing demand for it from both legal and societal perspectives. The same applies to benefit 

sharing (19% of practices), associated with the social component, or more precisely, social acceptance. To 

render mineral extraction socially acceptable, it is crucial, among other things, that society has an added value, 

i.e. that regional and socio-economic development is enhanced by extraction activities. Holistic risk 

management and emergency preparedness, reflected by 20% of the practices in the repository, is also linked 

to social and societal responsibility and part of the focus area health and safety, as it includes the safety of 

workers and society. Europe is already at a higher level in this area, but regular assessment and improvement 

is relevant to avoid losing ground. The role and indicators 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 Green Deal. The 

practices on these topics represent only 12% and 13% of the knowledge repository, as both have only recently 

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

the implementation of these aspects poses a certain challenge for the sector, as they are connected to political 

and societal factors, such as the permitting of relevant facilities or system change. 
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Figure 7: bǳƳōŜǊ ƻŦ ƎƻƻŘ ǇǊŀŎǘƛŎŜǎ ǊŜƭŀǘŜŘ ǘƻ ŜŀŎƘ Ψ¢ǊŀƴǎŦƻǊƳƛƴƎ ǘƘŜ ŜŎƻƴƻƳȅΩ ŀǎǇŜŎǘ 

 

4.3 SUMEX FOCUS AREA CONSIDERATION 

The five focus areas have been identified by the European Commission as those areas that require the most 

attention in the context of the transition towards sustainability in the European extractive sector. The SUMEX 

knowledge repository is based on the focus areas as a decisive criterion for the selection of good sustainable 

practices for the extractive sector. However, it should be noted that some of the focus areas need greater 

emphasise than others: There has already been significant progress in the area of health and safety in recent 

decades, making it a less pressing issue nowadays. In contrast, the thematic area Ψtermitting process/policy 

integrationΩ has become increasingly relevant due to various factors, such as the ever-growing regulatory 

framework and land-use conflicts. Analysing the knowledge repository reveals an overarching priority of the 

focus area ΨSocio-ŜŎƻƴƻƳƛŎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ŀǎǎŜǎǎƳŜƴǘΩΣ ǿƘƛƭŜ ǘƘŜ ƻǘƘŜǊ ŦƻŎǳǎ ŀǊŜŀǎ ŀǊŜ ƭŀǊƎŜƭȅ ƻƴ 

the same level (see Figure 8).  
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Figure 8: Number of good practices assigned to each SUMEX focus area (370 practices in total) 

 

4.3.1 SOCIO-ECONOMIC AND ENVIRONMENTAL IMPACT ASSESSMENT 

With 71% of the practices (264 out of 370) including aspects related to impact assessment, the importance of 

evaluating the implications of activities across the extractive value chain is underlined. The overall objective of 

assessing the impact of mineral raw material activities is to prevent or at least reduce negative impacts, and to 

generate and promote positive ones by identifying the potential consequences. To promote environmental and 

social sustainability, regulatory frames that are implemented by authorities, as well as a range of initiatives and 

company frameworks have been established. Typically impact assessment is part of the regulatory and 

permitting system, which emphasises the importance of design characteristics of an extraction site.  

The focus of good sustainable practices included in the knowledge repository that belong to this category is on 

extraction site life cycle stages of exploitation and post-exploitation (i.e. rehabilitation), as indicated in Table 4. 

This emphasis results from the impacts and conflicts these two life cycle stages can cause, both environmentally 

and socially. 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 mineral extraction, e.g. dust or noise.  
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Table 4: Distribution of good practices on impact assessment across the life cycle stages 

SUMEX focus area 
Number of 
practices 

Life cycle stage 
Number of 
practices  

Socio-economic and 
environmental impact 
assessments  

264 

Pre-exploration (land-use planning)  106 (40%) 

Exploration 109 (41%) 

Pre-exploitation / development stage (e.g. feasibility 
study)  

128 (48%) 

Exploitation phase  188 (71%) 

Post-exploitation phase (i.e. rehabilitation)   192 (73%) 

Assigned to all life cycle stages 81 (31%) 

Given the number of good sustainable practices on impact assessment recorded in the knowledge repository 

in general and in relation to the individual life cycle stages, it can be concluded that this focus area is already 

being addressed intensively, and has been well integrated and adapted into the current system. Especially in 

the post-exploitation phase, the combination of the focus areas impact assessment and land-use planning is 

essential, as demonstrated in the good practice example blow (see Figure 9). Ecological restoration of a post-

extraction landscape, combined with effective land use planning, ensures a meaningful use. Furthermore, the 

example points out that a communication system with the community, public participation and the provision 

of an added value for the community (in this case in the form of a training and leisure facility), constitute an 

integral part of the post-extraction decision-making phase. 

 

 
Figure 9: Good practice example on impact assessment (click here to see the example in the repository) 

https://repository.sumexproject.eu/item/235/#s=















