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Notice

The contents of this document are the copyright of the MICA consortium and shall not be copied
in whole, in part, or otherwise reproduced (whether by photographic, reprographic or any other
method), and the contents thereof shall not be divulged to any other person or organisation
without prior written permission. Such consent is hereby automatically given to all members who
have entered into the MICA Consortium Agreement, dated |9th October 2015, and to the
European Commission to use and disseminate this information.

This information and content of this report is the sole responsibility of the MICA consortium
members and does not necessarily represent the views expressed by the European Commission
or its services. Whilst the information contained in the documents and webpages of the project is
believed to be accurate, the author(s) or any other participant in the MICA consortium makes no
warranty of any kind with regard to this material.
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PURPOSE

Deliverable D2.2 of the Mineral Capacity Intelligence Analysis (MICA) project documents the
identification and mapping of stakeholders’ needs and requirements related to raw material
intelligence (RMI). This Stakeholder Needs Report refers to Task 2.3 of the MICA project. The
main purpose is to provide a broad synopsis of stakes in raw material intelligence (RMI) expressed
by different stakeholders that could be future users of the envisaged MICA Online Platform.

EXECUTIVE SUMMARY

The aim and ambition of the Mineral Capacity Intelligence Analysis (MICA) project is to contribute
to the emerging raw materials knowledge infrastructure in Europe. The objective of WP2 Needs:
Stakeholder identification, appraisal and mapping of stakeholder requirements is

e to provide a comprehensive inventory of relevant stakeholders, and

e to explore current stakes (interests/questions) in raw material intelligence.

Deliverable D2.2 of the Mineral Capacity Intelligence Analysis (MICA) project documents the
identification and mapping of stakeholders’ needs and requirements related to raw material
intelligence (RMI).'

The main target groups of the empirical needs appraisal are definitive, dominant and dependent
stakeholders.> The MICA consortium consists of organisations that are considered to represent
definitive stakeholders in RM], i.e. they have power and legitimacy in the RMI discourse and their
RMI needs should be gathered urgently. They include geological surveys, other public research
institutes, universities, research & technology organisations, intelligence institutes, professional
organisations, mining and extraction industry, material production industry, recycling and material
recovery industry, innovation initiatives, project management agencies, ministries of economic
affairs and ministries of education & research. Dominant stakeholders have legitimacy and power
in the RMI discourse, but are not represented in the MICA consortium. They include the
manufacturing industry as a user of materials and the re-manufacturing industry and governments
formulating raw material policies. Dependent stakeholders with less power but equal legitimacy
compared to dominant stakeholders are accounted for in accordance with the EU’s Responsible
Research and Innovation framework (EC 2012). They include industry sectors potentially affected
by minerals RMI (e.g. the bio-based industry) and civil society organisations (e.g. environmental
non-governmental organisations (NGOs)).

"according to the specifications of Task 2.3 of the Description of Work
2 Mitchell et al. (1997) point out three main stakeholder attributes:
e Power: A stakeholder may have (actual or potential) power to the extent it can impose its will in a
relationship, e.g. by access to coercive, utilitarian or normative means.
e Legitimacy: A stakeholder may have legitimacy by pursuit of a desirable social stake that is negotiated at
different levels of social organisation and broadly shared.
e Urgency: A stakeholder may be attributed urgency in case there is both, time sensitivity and claims or
relationships that are perceived as highly important.
Depending on whether one, two or three of these attributes are present, Mitchell et al. (1997) distinguish seven types
of stakeholders, among them definitive, dominant and dependent stakeholders.
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Three empirical appraisal types (surveys, stakeholder workshop and interviews) were designed to
collect RMI stakes in a broad and multi-facetted way.

The three online surveys were conducted between June and September 2016 to reach many
stakeholders for identification and assessment of their RMI needs. In total, 95 questionnaires were
filled in (almost) completely.

e The Association of the European Geological Surveys (EGS) Survey was circulated to EGS
members, i.e. the national and regional geological surveys in Europe. The raw material
information needs of national and regional ministries were asked for, too.

e The European Federation of Geologists (EFG) Survey was directly sent to EFG members,
i.e. professional geologists in Europe. They are employed by a wide range of affiliations such
as exploration industry, mining industry and consultancies. The raw material information
needs of their key clients were gathered, too.

e In the Industry Survey, industry associations were approached via cold calling. The material
production, manufacturing and recycling industries were focused on. Indirectly, the raw
material information needs of member companies were collected.

The Stakeholder Workshop held on 27 September 2016 at the Eurometaux’s premises gathered
25 stakeholders from industry, research and governments clustered in four focus groups: the
Mineral Deposit Community, the Mining Community, the Urban Mining Community and the
Materials Community. The focus groups refined the interim results and suggested further needs
related to RMI from their different institutional backgrounds.

In addition, 20 interviews were conducted with representatives from NGOs and industry, EU
agencies, ministries, cities, finance, education and consumers. The interviews explored RMI needs
in depth and closed major gaps in the targeted stakeholder landscape.

The EGS Survey reached almost two thirds of the geological surveys organised under the umbrella
of EGS. Respondents consider budget pressure and public attitudes towards exploration and mining,
raw material abundance and a European Circular Economy as major strategic issues. Most needs for
improvement of raw material information are broadly confirmed (the topics ranging from onshore
and offshore resource potential, Greenfield and Brownfield exploration, historical exploration and
mining data, abandoned mining sites, raw material criticality, and supply and demand trends, to
policies, reporting issues and stakeholder identification), but above ground infrastructure stock and
subsurface infrastructure stock are not yet issues for the majority of respondents. Most important
clients of geological surveys are — in declining order — national ministries, exploration and mining
industry, earth science and regional ministries. The emerging questions raised by the respondents’
clients are mainly related to primary and secondary raw material access, local availability of
building & construction materials, concessions, specific mineral resource objectives and mineral
resources from a specific area, raw material/commodity types, and no net loss raw material
utilization (e.g. zero waste generation, recycling).

The EFG Survey enhanced the knowledge and understanding of raw material information needs of
professional geologists as potential users of the envisaged online platform. They belong to four
major organisation types: academia/university/research institute, consultancy/planning office,
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geological survey and industry. The need for improving access to raw material information in
order to support them in responding to information needs is pointed out broadly in all response
categories (including land use constraints, investment in exploration and mining, existing and
planned mining ventures, mining operations and environmental, health and safety issues). The
exploration industry and mining industry, followed by the geological surveys and policy makers, are
the main clients of the respondents. The emerging questions raised by the respondents’ clients are
mainly related to commodity pricing, financing, tailings operations, permitting, social constraints,
environmental restrictions, security constraints, infrastructure, groundwater impact and access to
public data.

The Industry Survey reached the people involved with strategic management within the industry
associations covering large parts of the value chain from material processing to recycling. Industry
associations broadly emphasize the strategic relevance of trade and environmental policies and
regulations. The need for improving access to specific raw material information in order to
support them in responding to specific information needs varies depending on the industry
associations’ positions in the value chain. Frequently mentioned topics of interest include material
price development, raw material processing industry plants and structure, supply chains and
regional industry clusters, stocks and flows of secondary resources, and technologies (e.g. agile re-
manufacturing). The industry associations’ members and key external stakeholders increasingly ask
for life cycle analyses, recycling streams, innovations and conflict mineral due diligence.

Further analysis of the three surveys revealed that the Sustainable Development Goals and data
selection options in the MICA Online Platform are particularly important. Depending on the raw
material knowledge domain, information is non-existent or not exploited sufficiently giving hints
for designing the MICA Online Platform.

The Stakeholder Workshop enabled the raw material information needs to be sharpened and also
brought a number of additional aspects to the fore. Major amendments generated by the four
focus groups were related to actors in charge of local raw material availability and waste registers,
links to existing data bases and projects, information about by-products, inventory and
composition of stocks, mining venture sites, profitability and risks, supply chains/value chains,
material fate between primary production and its secondary production, and properties of
alternative materials for the design stage. All in all it was found, that MICA should make clear to
the Online Platform user what can be expected of its services.

The interviews explored raw material information needs in depth. Interviewees interested in
investment topics asked for area/country comparisons of exploration projects, propensities to
invest, availabilities and costs of production factors and financial models for regeneration of mining
sites. Supply chain/value chain information needs of the interviewees include trade-related,
material/design-related, transparency and sustainability issues. A number of NGOs, consumer
organisations, trade unions, environmental NGOs and transparency & democracy NGOs, share
the need for transparent information of corporate actors/networks but differ with regard to the
part of the value chain they are engaged in. Civil society actors wish to be on an equal level on raw
material information with private and public sector actors through better access to such raw
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material information. The interviews on urban mining and cities specified the information needs
with regard to stocks and flows, best waste management practices and actors in detail.

Ten major avenues for redesigning the MICA Ontology in its version of 29 July 2016 are
suggested:

I. Differentiate existing concepts according to stakeholders’ perceptions of the raw material

field

2. Consider stakeholders' needs for navigating the numerous raw-material related actors,
initiatives and projects at EU and other levels
Assist tracing material fates between virgin raw materials statistics and waste statistics
Account for technology/innovation (available/emerging) as a sub-concept of raw material
related processes
Support supply chain/value chain analysis
Introduce a material/design perspective on raw materials
Assist stakeholders to find financial information on mining companies and networks
Account for trade as a well visible concept
Sort out, if and how to address procurement, standards, skills, property issues and
communication
10. Provide orientation according to the Sustainable Development Goals

W

0N

The empirical needs appraisal has reached stakeholders in RMI systematically and in large breadth,
despite its shortcomings here and there. Taking into account the methodological approach and the
research restrictions, the entire picture of needs and requirements related to RMl is considered
sufficiently diverse and comprehensive.
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DELIVERABLE REPORT

I. Introduction

The aim and ambition of the MICA project is to contribute to the emerging raw materials
knowledge infrastructure in Europe. To do so, the project team conducts a careful analysis of
stakeholder needs and undertakes a review of existing data, methods and tools that provide
intelligence on raw materials. The outcome of this analysis and review will be integrated into a
powerful, user-friendly decision-support platform that provides different stakeholders (e.g. policy
and decision makers, industry, investors, economic analysts, researchers and others) with
information to find answers to their raw materials related questions and proposes options
available for addressing associated problems.

The objective of WP2 Needs: Stakeholder identification, appraisal and mapping of stakeholder
requirements is

e to provide a comprehensive inventory of relevant stakeholders, and

e to explore current stakes (interests/questions) in raw material intelligence.

Task 2.2 has identified and classified stakeholders systematically (Erdmann et al. 2016), to provide
a sound basis for a broad and deep appraisal of stakeholder needs in Task 2.3. Task 2.1 has
mapped the pre-existing knowledge of the WP2 participants about the stakeholder landscape and
stakeholder needs to achieve a shared understanding of key raw material intelligence issues at an
early stage of the MICA project.

Deliverable 2.2 provides a consolidated synthesis of the empirical stakeholder needs appraisal. This
Stakeholder Needs Report documents Task 2.3 only.

e Section 2 presents the empirical appraisal concept tailored to the principal target groups
identified in Task 2.2.

e Section 3 provides a synthesis of the results of the empirical appraisal activities.

e Section 4 critically reflects the empirical appraisal and suggests avenues for a redesign of
the Main Ontology of the envisaged MICA Online Platform.

The Appendices contains descriptive information on the empirical appraisal activities. The
Appendices provides supplementary material used for the empirical work.

This Stakeholder Needs Report is complemented by a spreadsheet file that maps some 700 needs
and requirements to concepts captured within the eight raw material knowledge domains (down
to level 2) of the Main Ontology.? A revised Main Ontology is meant to address the stakeholders’
needs and requirements to RMI gathered in this empirical appraisal.

3 Ontology Version of 29 July 2016.
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2. Appraisal concept
First, the conceptual approach is outlined. Then, it is operationalized in concrete empirical
appraisal activities. Finally, the data analysis and mapping procedure is described.

2.1 Conceptual approach

The Stakeholder Mapping Report D2.1 (Erdmann et al. 2016) identified four tiers of stakeholders

in the MICA project building upon Mitchell et al. stakeholder typology (see also Footnote 2 for an
explanation of their stakeholder approach and Figure 4 on page 42 for a comprehensive mapping

of stakeholder groups).

Tier |: The MICA consortium consists of organisations that are considered to represent definitive
stakeholders in RM|, i.e. they have power and legitimacy in the RMI discourse and their RMI needs
should be gathered urgently. They include: geological surveys and other public research institutes,
universities, research & technology organisations, intelligence institutions, professional
organisations, mining and extraction industry, material production industry, recycling and material
recovery industry, innovation initiatives, project management agencies, ministries of economic
affairs and ministries of education & research.

Tier 2: Dominant stakeholders and dependent stakeholders, it is argued, should be considered in this
comprehensive survey of raw material information needs. Dominant stakeholders have legitimacy
and power in the RMI discourse, but are not represented in the MICA consortium. Dependent
stakeholders with less power but equal legitimacy compared to dominant stakeholders are
accounted for in accordance with the EU’s Responsible Research and Innovation framework (EU
2012).

Among the dominant stakeholders are in particular the manufacturing industry as a user of
materials and the re-manufacturing industry as key actors to mobilize material in stock for the
purposes of recycling and material recovery. Governments formulating raw material policies also
count among the dominant stakeholders.

Dependent stakeholders include in particular industry sectors potentially affected by minerals raw
material intelligence (e.g. the bio-based industry, tourism industry) and civil society organisations
(e.g. environmental NGOs, human rights NGOs).

Tier 3: Discretionary stakeholders may have legitimate claims in RMI. They are not in the focus of
the MICA project, but they have been considered upon their request.

Tier 4: Dormant stakeholders and dangerous stakeholders might have limited legitimacy to benefit
from MICA. Both stakeholder groups have not been targeted in the empirical appraisal, but they
might be dealt with to ensure that the MICA services will be exploited in the intended ways.
Dormant stakeholders were considered case by case.

= Main target groups of the empirical needs appraisal are definitive, dominant and dependent
stakeholders.
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The main aim of the empirical appraisal is to contribute to the design of the Main Ontology of the
Envisaged MICA Online Platform. The empirical appraisal is one approach to uncover
stakeholders’ needs and requirements to RMI among others.

Figure | displays the empirical appraisal and other MICA related sources for the identification of
raw material information needs that are to be considered when rebuilding the Main Ontology.

Sources Subjects Documentation
Task 2.1: * supposed stakeholder questions formulated by MICA partners M1
» Inception * compilation of key projects responding to information needs
Task 2.2: * topics of importance identified through analysis and mapping of D2.1
» Stakeholder R&l activities, consultations, industry associations, civil society
Mapping organisations, conferences and country perspectives
» Task 2.3 Empirical appraisal
surveys e topics and questions of the respondents and their D2.2
external stakeholders
interviews * topics and questions of the affiliation D2.2
stakeholder | focus groups on knowledge domains identifying and | D2.2
workshop refining topics and questions
Advisory Board | ¢ topics and questions from an AB member perspective AB
» (February 2016, September 2016) minutes
» EIP Raw * OG meeting (April 2016), SIP, Raw Material Committments SIP
Materials * material submitted by DG GROW and DG JRC D2.1

Figure I: MICA-related sources for the detection of raw material information needs

The Inception (Task 2.1) had yielded a MICA-internal milestone document (M) that contributed
to building the Main Ontology of the envisaged MICA Online Platform in its version 29 July 2016.
It covers supposed stakeholder questions formulated by MICA partners and a compilation of key
projects responding to raw material information needs.

The stakeholder mapping documented in Deliverable D2.1 (Task 2.2) reveals a broad range of
topics addressed in R&l programmes and projects, consultations for raw material policy-making,
mapping of industry associations and of civil society organisations, raw material related
conferences and country perspectives on raw material information needs.

The two Advisory Board (AB) meetings gathered topics and questions from an AB-member
perspective and sharpened the potential user spectrum of the envisaged MICA Online Platform.

The MICA project was presented at a European Innovation Partnership (EIP) Raw Materials
Operational Group (OG) meeting accompanied by its Strategic Implementation Plan (SIP), Raw
Material Commitments and material submitted by DG GROW and DG JRC after this meeting.
Three empirical appraisal types have been employed in Task 2.3:
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e 3 online surveys to capture distributed stakeholders’ positions broadly. The surveys
mainly gathered topics and some questions, raised by the respondents and by their
external stakeholders.

e 20 interviews (including other individual statements) to elicit key stakeholders’ positions
in depth. Both, specific topics and detailed questions were raised.

¢ | multi-stakeholder workshop to identify non-apparent stakeholder positions and to
identify joint interests of a broad range of stakeholders. Participants explored raw material
information needs in focus groups on certain raw material knowledge domains.

The main focus of the appraisal was on stakeholder needs, i.e. on the topics and questions to
which they want to get information from the MICA Online Platform. In addition, functional
requirements to the MICA Online Platform were asked for in the surveys and they popped up
here and there during the stakeholder workshop and the interviews.

Figure 2 shows a morphological box for the three appraisal types and their characteristics. The
three different approaches are pursued to generate raw material information needs from different
perspectives in different contexts.

Actor Actor Thematic Exploration
composition co-operation breadth depth

homogeneous

quick

isolated single domain
assessment

heterogeneous

in depth
exploration

interacting several domains

|:| surveys stakeholder |:| interviews

workshop
Figure 2: Morphological box for the three appraisal types and their characteristics

We refrain from prioritizing the stakeholders’ positions according to any of the three empirical
appraisal types.

= The three empirical appraisal types (surveys, stakeholder workshop and interviews) collect raw
material intelligence stakes in a broad and multi-facetted way.
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2.2 Operationalization

The various stakeholder groups are targeted in different ways. Figure 3 provides an overview of
how stakeholder positions are gathered.

Surveys

geological
surveys
EGS Survey ) .
national/regio
nal ministries
professional
geologists
EFG Survey |
diverse
affiliations
industry
Industry associations
survey member
companies

Stakeholder
Workshop

Mineral deposit
community

Mining

community
Urban mining
communit
. Materials .
Interviews 1 » community » Interviews 2

T B

Figure 3: Phasing of empirical appraisal types to collect stakeholder needs and requirements to the envisaged MICA
Online Platform. White-/grey-shaded boxes — direct/indirect approach.

At first, three online surveys were designed and conducted between June and September 2016.

e The EGS* Survey was directly targeted at the EGS members, i.e. the national and regional
geological surveys in Europe. The raw material information needs of the national and
regional ministries were asked for, too.

e Likewise, the EFG® Survey was directly targeted at the EFG members, i.e. professional
geologists in Europe. They are employed at a wide range of affiliations such as exploration
industry, mining industry and consultancies. The raw material information needs of their
key clients were gathered, too.

e The Industry Survey approached industry associations directly via cold calling. The main
target groups are raw material processing and recycling industries, because they were not
reached adequately via the EFG Survey. Indirectly, the raw material information needs of
the member companies were collected.

The questionnaires were co-designed by Fraunhofer ISl and other WP2 partners. Questionnaire
development built upon the first AB Meeting and the first Consortium Meeting in February 2016

* MICA project partner
* MICA project partner
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as well as the MICA-internal Inception Report (Milestone 1). The three survey drafts were pre-
tested by various MICA-internal and -external persons.

The three surveys' questions (Qs) centered at the identification of topics and on emerging
questions that should be addressed by the MICA Online Platform from a respondents' perspective.
The EGS Survey and the Industry Survey also asked for current and future strategic issues. The
EGS and EFG Surveys gathered functional requirements to the envisaged MICA Online Platform.

The EGS Survey and Industry Survey were launched via Questback’s Enterprise Feedback Suite
(EFS) online survey tool by Fraunhofer ISI, and the EFG Survey was facilitated via Google Surveys
by EFG.

The first interview phase, taking place between June and September 2016, aimed to explore raw
material information needs in depth:
¢ Interviews with industry included in particular a recycling company, industry associations
dedicated to certain materials and trade associations with a broader remit.
e Interviews with NGOs included an interview with an environmental NGO, with a trade
union and with a transparency & democracy NGO.

The interviews asked for raw-material related topics and questions of relevance, how information
needs are met at the moment and what is needed additionally.

The multi-stakeholder workshop was held on 27 September 2016 at the Eurometeaux’s premises
in Brussels. It gathered 25 participants that were assigned to four focus groups:*
e The Mineral Deposit Community was mainly composed of geological surveys and geological
information providers & promoters.
e The Mining Community included actors involved in the exploitation of mineral deposits
such as consultancies advising investors to invest in mining ventures.
e The Urban Mining Community was made up of — among others — recycling companies,
recycling initiatives and applied sustainability research institutes.
e The Materials Community predominantly consisted of the material production industry
converting raw materials into materials for industrial use and the manufacturing industry
using these materials.

The four focus groups were informed by topics and questions already raised and had the task to
cast a multi-actor perspective on the selected four raw material knowledge domains. In addition,
individual participants took the opportunity provided to express raw material information needs
on the raw material knowledge domains not selected for collective discussion.

The second interview phase, from October to November 2016, had the purpose to close the raw
material information gaps that were identified at the multi-stakeholder workshop and along the
second AB Meeting and the second Consortium Meeting that took place end of September 2016.

¢ The last three communities have been slightly relabeled for this Stakeholder Needs Report.
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The basic interview design was like in the first interview phase (see above). The second interview
phase covers interviews with:

e EU agencies

e a national ministry engaged in the development of a mining region

e umbrella organisations for cities

e financial actors such as investment organisations and consultants advising investors’

e a secondary school teacher

e a consumer organisation and a prosumer (consumers acting as producers) organisation

The Ethics Deliverable D1.5 (Keulen et al. 2016) guided the involvement of people in the empirical
needs appraisal as well as data processing and analysis. All contacted persons were informed about
the goals and background of the MICA project, and that they would not face any consequences
from rejection to engage in the empirical appraisal. All statements are therefore voluntary and in
the context of the MICA project.

The three online surveys are anonymous so that no single statement could be assigned to a natural
person. The contact data of the invitees are kept separate from the survey responses. In the case
of the EGS Survey and of the EFG Survey the respective associations used their membership
databases. In the case of the Industry Survey, the interviewees and the stakeholder workshop
participants, publicly available contact data retrieved from the internet was used, stored for
invitation purposes only, and finally deleted. Again, no single statement can be assigned to a natural
person or single affiliation by displaying the results in this report for ‘industry’ (survey),
‘communities’ (stakeholder workshop) and ‘clusters’ (interviews) respectively.

The survey questionnaires, interview guidelines and multi-stakeholder workshop material are
provided in the Appendices.

2.3 Data analysis and mapping

The outcomes of the empirical appraisal are processed, analyzed, classified and mapped. A draft
report was discussed in a virtual meeting on 20 October 2016 by the WP2 partners, which was
then further elaborated by Fraunhofer ISI and finally validated by the WP2 participants giving
written comments.

The data processing includes the following activities:

e Capture: The survey tools collected response data automatically. The stakeholder
workshop statements were written on post-its by the participants themselves,
complemented by minutes of the oral discussions. The interviews were captured during
conduct by taking notes. The stakeholder workshop and interview statements both were
then digitized.

e Cleaning: The survey responses were cleaned by elimination of participants who did not
respond to at least half of the questions posed. Those stakeholder workshop statements

7 In addition, a mining investment conference was attended by one MICA partner.
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that do not fall under the scope of WP2 were eliminated. The same applies to interview
statements that do not express needs or requirements to RMI.

Coding of appraisal data: All statements were given a code that assigns them to the
empirical appraisal type, the concrete appraisal activity and which distinguishes the
statements from one another by a suffix.

Recoding of the Main Ontology (WP6): The Main Ontology (Version of 29 |uly 2016) was
recoded including the domain, level | and level 2 to reduce the number of characters that
are needed for a tagging of statements.

Mapping of coded appraisal data to the Main Ontology (WP6): The coded data, i.e. the
statements, were mapped to a recoded Main Ontology of WP6 down to level 2. It was
searched for Main Ontology terms in the appraisal data and it was searched for appraisal
data terms in the Main Ontology. Up to four mappings of a single statement to the Main
Ontology were made.

The data processing results were stored in a spreadsheet file that contains over 700 statements.®
A large amount of qualitative and quantitative data has been collected and analyzed.

The core of the data analysis was about stakeholders’ raw material information needs (Q3, Q4).
The basic analysis of quantitative data was carried out in two major steps:’

Frequency analysis: All quantitative data from the three online surveys were first analyzed
through frequency analysis, question by question.

Aggregate analysis: Questions that were part of several surveys were analyzed by
aggregation of the respective data sets, and designation of the respective response shares
in the surveys.

In addition, there were three special analyses of quantitative data:

Context analysis: In the EGS Survey and the Industry Survey, current strategic issues (Ql)
and future developments relevant for strategy development were collected (QS5). The
analysis reveals with which mindsets the respondents actually see or will see RMI.

Gap analysis: The need for improving access to raw material information (Q3) was
mirrored against the usage of existing online platforms, including project websites, (Q2) to
allow for a rough assessment if there are rather availability problems or navigation
problems.

Relevance analysis: The prioritization of the functional requirements to the envisaged MICA
Online Platform was considered through weighting of their positions on a linear scale
across respondents of the EGS Survey (Q6) and EFG Survey (Q5).

& This number includes some minor double counting to allow for different stakeholders and different contexts in
which a statement is uttered.
? It is refrained from a filter analysis or bi-variant analysis because of limited response numbers within each survey.
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The analysis of qualitative data incorporates the items for qualitative and quantitative data:'
e Content analysis: The individual statements were read in the context they were uttered
and compared to other statements in the same or in another context.
e Cluster formation: In the process of mapping the single statements to the Main Ontology,
semantic clusters were built intuitively bottom-up as first-order concepts (cf. Miles et al.
2014). Some semantic clusters didn’t have an adequate expression in the Main Ontology
pointing at a need for revision.

As a summary, the data processing and analysis yields three qualities of data:
e direct statements on needs (three surveys, stakeholder workshop, interviews)
¢ indirect statements on others’ needs (three surveys)
e derived needs (interpretation of the MICA WP2 team)

It could be argued that a direct raw material information need, which is empirically confirmed by a
large number of respondents, ranks higher than a single indirect interest stated only once.
However, it is not within the remit of the empirical needs appraisal to undertake such weightings.
We acknowledge the three data qualities as epistemic categories, but not as a guide for normative
choices. In the following, we therefore do not distinguish these data qualities any more.

'® The treatment of quantitative data items also as qualitative data can be justified by the non-weighting of different
statements and that sometimes respondents repeated qualitatively what was asked quantitatively.
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3. Synthesis of results

This section presents the results of the three surveys, of the stakeholder workshop and of the
interviews one after another in an interpretative form. Here, frequently occurring issues and novel
issues are singled out accounting for the phasing of the three empirical appraisal types.

The descriptive results of the appraisal activities are displayed comprehensively in the Annex. The
full set of empirical data gathered is also stored in a spreadsheet file. The extensive Annex is
complementary to this section 3 Synthesis of results in order to document the full range of raw
material information needs.

A note on style
e Domains are denoted in capital letters: e.g. Mineral Deposits (survey), Mineral Deposit
Community (stakeholder workshop), Investment Cluster (interviews).
¢ Information gathered is denoted in italics in the plain text: e.g. onshore resource potential or Where
do we find the next megadeposit? or it is encapsulated in a tinted box without further formatting.
e Response options are put into quotation marks: e.g. ‘improve access’.

3.1 Surveys
Three online surveys (EGS Survey, EFG Survey and Industry Survey) were conducted between
June and September 2016.

e The core of the raw material information need appraisals are questions 3 and 4. Each
survey gathered raw material information needs from different target groups directly (Q3)
and also asked for raw material information needs of the respondents’ key stakeholders
(Q4). Table | shows the direct and indirect target groups in more detail.

e Question 2 explores the usefulness (EGS Survey, Industry Survey) and frequency of use
(EFG Survey) of existing raw material information platforms.

¢ Questions | and 5 of the EGS Survey and Industry Survey are about current strategic
issues and future developments that could become strategically relevant by 2020."

e Question 6 of the EGS Survey and Question 5 of the EFG Survey are about functional
requirements to the envisaged MICA Online Platform.

The Annex 6.1 provides a comparative overview of the set of questions in the three surveys.

Table I: Three surveys for direct and indirect appraisal of raw material information needs

EGS Survey EFG Survey Industry Survey
direct e national and regional e professional geologists (EFG e industry
target geological surveys members from a wide range associations
groups (EGS members) of affiliations)
indirect e national and regional e key clients of professional e member
target ministries geologists companies
groups e other stakeholders e external

stakeholders

"' Question | of the EFG Survey has been analyzed by EFG internally only.
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The EGS Survey and the Industry Survey intended to approach institutions with strategic interests

in RMI, while the EFG Survey targeted at individuals, presumably with rather operative than
strategic RMI interests.

The EGS Survey and EFG Survey were facilitated by the MICA consortium partners EGS and EFG
respectively, whereas the Industry Survey approached industry associations via cold calling by

Fraunhofer ISI.

Table 2: Responsivity of the three surveys’ target audiences

EGS Survey EFG Survey Industry Survey
sample number 4| 954 92
number of respondents 26 59 10
response rate 63.4 % 6.2 % 10.9 %

The EGS Survey got a very high response rate (Table 2) reflecting also the high level of
engagement of geological surveys in the MICA project. The EFG Survey reached out to a wide
range of professional geologists (European Geologist title holders), only some of which occupied
with mineral raw materials. Considering that approximately 40 % of all European Geologist title
holders work in mining, and that the survey was aiming at professionals working in the raw
materials field, the response rate increases to 15.5 %. The Industry Survey has achieved a
satisfactory percentage for cold calling. All in all 95 questionnaires were filled-in (almost)
completely, yielding a remarkably broad picture of raw material information needs, especially when
indirectly expressed needs of respondents’ stakeholders are taken into account.

The results of the three surveys are presented one after another. Then, they are analyzed all
together, including the functional requirements to the envisaged MICA Online platform (Q6).

3.1.1 EGS Survey
The EGS Survey included 6 questions. Please refer to Appendix | (page 88), for details.

I. How important are the following strategic issues for your geological survey?

2. How useful are the following raw material information platforms for your geological

survey?

3. Which of the two improvement options [improve access to information, support

responding to questions] do you consider as particularly important to your work?

4. Who are your key clients? Please fill in up to 3 most urgent, emerging raw material
information needs of your national/regional ministries / Please fill in up to 3 most urgent,
emerging raw material information needs of your other key clients
How important are the following future developments for your geological survey by 2020?
6. What are your most important technical requirements to the envisaged MICA online

platform?

bl

Out of the 26 respondents in the EGS Survey, 9 respondents refer to themselves as strategic
management, while |7 others rather see themselves under geological data, information and
knowledge, research and public relations respectively.
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At least |5 respondents consider the suggested Current Strategic Issues (Q|) as important or
very important, budget pressure and public attitudes towards exploration and mining most frequently

quoted as very important.

Among the most salient Current Strategic Issues raised additionally by the respondents are:

Additional Current Strategic Issues (QI)
e renewal of mineral resources experts (e.g. replenishment of staff, staff training and specialization,
information platform dedicated staff)
e development of geological information system and e-commerce (e.g. form central archive of
geological research, digitalization, information technologies in geology, standards for the
interaction of geological information systems)

Most suggested Future Strategic Issues (Q5) is agreed upon broadly. Some items receive
comparatively low levels of agreement: A European bio-based economy is considered important or
very important only by 8 respondents, Europe under threat by 10 respondents and regional
economies in Europe and a global digital economy by |5 respondents respectively. At the same time
social conflicts over mining, raw material abundance and a European Circular Economy are most
frequently assessed as important or very important.

Additional Future Strategic Issues, not covered elsewhere, are not raised.

Question 3 explores Needs for Improvement of Raw Material Information, namely which of the
two options, ‘improve access to information’ and ‘support responding to information needs’, are
considered particularly important to the respondents’ work:

e For most topics in the realm of Mineral Deposits (Q3a), 20 or more respondents consider
‘improve access’, ‘support responding’ or ‘both’ particularly important. Offshore resource
potential (n=17) and investors and investment levels (n=18) rate slightly below.

e Above ground infrastructure and subsurface infrastructure do not count among the particularly
important topics for the majority of respondents (10 and || positive mentions
respectively), whereas the other topics related to Anthropogenic Stocks (Q3b) would be
clearly welcomed by |6 or more respondents.

e All suggested topics for Raw Material Supply and Demand (Q3c) and Other Fields (Q3d)
are approved at least by 16 respondents.

The respondents also raised a number of issues qualitatively, some salient examples displayed
below:
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Mineral Deposits (Q3a)

e reports of geological exploration works
(geological structures and formations,
mineral endowment, minerals quality,
historical information, deposit information
such as access etc.)

e innovation in Greenfield exploration
techniques

Anthropogenic Stocks (Q3b)

abandoned mine tailings chemical
information, contamination

electronic waste - collection rate, share of
real and potential recovery

Raw Material Supply and Demand (Q3c)
e awareness in the major trends of European
raw material development
e historical production data

Other Fields (Q3d)

mineral policies at global, EU, national and
regional level

resource classification and inventory
(licensed and proven reserves of a
commodity, registered mineral
resources/reserves)

Weighting of the respondents' clients by their significance (Q4a) brings national ministries,
exploration and mining industry, earth science and regional ministries (in declining order) to the fore.

Emerging key questions relevant to the geological surveys by 2020 (Q4b) include:

National and regional ministries (Q4b)

e access to primary and secondary raw
materials (e.g. land use, protected areas,
infrastructure plans)

e information about a specific mineral
resources objective and mineral resources
from a specific area (e.g. prospectivity and
safety of uranium in a certain area)

e transparent information related to
concession: on license holders/exploration
permits; social license to operate
(exploration and mining)

Other key clients (Q4b)

availability of building & construction
materials

information about a specific raw material
type/commodity (e.g. location of Titanium-
bearing minerals, critical raw materials
(CRM) substitution issues)

circular (closed) raw materials utilization:
new, effective and economic technologies
for secondary metals; secondary raw
materials inventory and data harmonization

Summary: The EGS Survey has reached almost two thirds of the geological surveys organised
under the umbrella of EGS. Respondents consider budget pressure and public attitudes towards
exploration and mining, raw material abundance and a European Circular Economy as major
strategic issues. Most needs for improvement of raw material information are broadly confirmed
the topics ranging from onshore and offshore resource potential, Greenfield and Brownfield
exploration, historical exploration and mining data, abandoned mining sites, raw material criticality,
and supply and demand trends, to policies, reporting issues and stakeholder identification), but
above ground infrastructure stock and subsurface infrastructure stock are not yet issues for the
majority of respondents. Most important clients of geological surveys are — in declining order —
national ministries, exploration and mining industry, earth science and regional ministries. The
emerging questions raised by the respondents’ clients are mainly related to primary and secondary
raw material access, local availability of building & construction materials, concessions, specific
minerals resource areas/objectives and raw material types, and closed raw material utilization.
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3.1.2 EFG Survey
The EFG Survey included 6 questions. Please refer to Appendix 2 (page 97) for details.

l.
2.
3.

Please let us know your opinion on EFG’s media'?

How often do you use these raw material information platforms?

Choose your needs for improvement of raw material information [improve access to
information, support responding to questions] on the following themes

Who are your key clients? What are emerging questions raised by your key clients, which
might influence your work significantly until 2020?

Please select up to 3 most important requirements that could make you an actual user of
the MICA online platform

Out of the 59 respondents in the EFG Survey, 31 respondents state their affiliation as
consultancy/planning office and 22 as industry (multiple answers possible). The most frequently
mentioned principal thematic areas of work are mineral exploration (n=41), earth sciences/applied
geological sciences (n=30) and regional reconnaissance and prospection (n=26).

Question 3 about improvement needs for raw material information yields these patterns:

For all topics in the realms of Identification and Assessment of Mineral Deposits (Q3a) and
of Exploitation of Mineral Deposits (Q3b), more than half of the respondents consider
‘improve access’, ‘support responding’ or ‘both’ particularly important. 28 respondents say
that offshore resource potential is not relevant to their work.

The responses for Anthropogenic Stocks and Recycling (Q3c) give a mixed picture:
Abandoned mining waste deposits and tailings and abandoned mines for future land use are a
particularly important topic for 47 and 43 respondents, landfill mining and the material flows
for the recovery of commodities for 37 and 35 respondents and subsurface infrastructure and
above ground infrastructure for 34 and 29 respondents.

All suggested topics in Other Fields (Q3d) are approved at least by 39 respondents, mineral
policies and other policies affecting mineral extraction receiving most answers, n=52 and n=48,
with regard to being particularly important.

Some salient examples of issues raised qualitatively, are displayed below:

Identification and Assessment of Mineral Anthropogenic Stocks and Recycling (Q3c)
Deposits (Q3a) e environmental impact plans
e exploration works (e.g. mining industry, e European research and innovation into
companies involved in research for mineral treating tailings
deposits, university research projects for e legal aspects of mine waste ownership
selected commodities)
e expertise available for selected countries

Among the key clients (Q4a) most frequently mentioned are exploration industry (n=42), mining
industry (n=38) and geological surveys (n=22).

2 Question | of the EFG Survey has been analyzed by EFG internally only
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Emerging key questions and topics raised by the professional geologists’ key clients include:

Emerging information needs of key clients (Q4b)
Questions:
e where could we possibly find the next "mega deposit"? (size and location)
where are the most suitable tailings? (size and location)
what commodities will do best in the coming years?
are the countries to be invested "mining pro"?
what is the likely timeframe for permitting a new mine?
what is the likely timeframe for re-opening an old mine?
are there more cost effective exploration techniques!?
e what help is available to set up a tailings reprocessing operation?
Topics:
e exploration and mining activities (e.g. in Europe)
possibilities and outlook of financing of exploration projects
property issues (e.g. security of tenement ownership)
constraints to exploration and mining (social/environmental, land use, infrastructure, issues
relating to water and groundwater, regulation)
costs of extraction
prediction of pricing of commodities
raw material clients (e.g. European battery and electric vehicle producers)
raw material economies (e.g. Nickel and Uranium)

Summary: The EFG Survey has enhanced the knowledge and understanding of raw material
information needs of professional geologists as potential users of the envisaged online platform.
They belong to four major organisation types: academia/university/research institute,
consultancy/planning office, geological survey and industry. The need for improving access to raw
material information as well as support responding to information needs is pointed out broadly in
all response categories (including land use constraints, investment in exploration and mining,
existing and planned mining ventures, mining operations and environment, health and safety (EHS)
issues). Exploration industry and mining industry, followed by the geological surveys and policy
makers are the main clients of the respondents. The emerging questions raised by the
respondents’ clients are mainly related to commodity pricing, financing, tailings operations,
permitting, social constraints, environmental restrictions, security constraints, infrastructure,
groundwater impact and access to public data.

3.1.3 Industry Survey
The Industry Survey included 5 questions. Please refer to Appendix 3 (page 109) for details.

I. How important are the following strategic issues for your industry?

2. How useful are the following raw material information platforms for your industry?

3. For which topics do you need better access to raw material information and/or support by
responding to your specific raw material information needs?

4. Please fill in up to 3 emerging key raw material information needs of your members /
Please fill in up to 3 emerging key raw material information needs of your external
stakeholders

5. How important are the following future developments for your industry by 2020?
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Out of the 10 respondents in the Industry Survey, 9 respondents refer to themselves as strategic
management. Industry associations typically cover various parts of the value chain: component and
part manufacturing (n=8) and primary processing, secondary processing, material production and semi-
finished goods (n=7, each) most frequently mentioned.

At least 6 respondents consider the suggested Current Strategic Issues (Q1) as important or very
important; competitiveness and then circular economy, chemicals regulation, conflict minerals, ethical
requirements and Sustainable Development Goals most frequently quoted as very important.

Among the salient current strategic issues raised by the respondents are:

Additional Current Strategic Issues (QI)

e trade regulation and policy (e.g. WTO, EU trade tariffs, anti-dumping issues, MFN decisions, China
dumping, Chinese trade policy, shipment of waste)

e environmental regulation and policy (e.g. energy and climate; CO, emission; reform of the
electricity markets, with a link to the revision of the EU Emission Trading Scheme)

e revision of regulation schemes (e.g. anti-slavery and child labour legislation may develop into
something very important, similar to conflict minerals; the impact of over-regulation, particularly
on SMEs)

Most suggested Future Developments relevant for the industry associations’ strategy (Q5) are
widely agreed upon. All topics, but a European bio-based economy, are considered important or very
important by at least 6 respondents. Nobody assessed the topics raw material competition and raw
material abundance and instable economies and societies and environment- and health-driven global raw
material use as unimportant.

Additional future developments of strategic importance not covered elsewhere include:

Additional Future Developments of strategic importance (Q5)
e renewal of manufacturing experts (loss of manufacturing in Europe - future skills deficits)
e design/materials (use recycled material instead of primary material)

Question 3 asks, which of the two options, ‘improve access to raw material information’ and
‘support responding to raw material information queries’, are considered particularly important to
the respondents work on topics in four knowledge domains:

e For all topics in the realms of Raw Material Supply and Demand (a) and of Material
Production and Manufacturing (b), 7 or more respondents consider ‘improve access’,
‘support responding’ or ‘both’ particularly important.

e Subsurface infrastructure does not count among the important topics for the majority of
respondents (4 positive mentions only), whereas the other topics related to
Anthropogenic Stocks and Recycling (c), in particular recycling, moveable product stock,
material flows for recovery and agile remanufacturing would be clearly welcomed by the
respondents.

e All Other Topics suggested (d) are approved by at least by 7 respondents; but investment
cycles in exploration and mining yields only 5 positive assessments.
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The respondents also raised three major specifications qualitatively:

Specification of topics (Q3)
e emerging technologies: global future raw material demand
e intermediate products (e.g. glass fibre, carbon fibre, resins)
e minor metals / alloying elements (material flows, recycling rates, life cycle analysis)

Emerging key questions and topics relevant to the industry associations by 2020 include:

Members (Q4a) Key external stakeholders (Q4b)
e life cycle analysis (LCA) e innovation
e detailed information on the different e conflict mineral due diligence

recycling streams
e class 7 (radioactive material) port and
shipping requirements

Summary: The Industry Survey has reached the strategic management of industry associations
covering large parts of the value chain from material processing to recycling. Industry associations
broadly emphasize the strategic relevance of trade and environmental policies and regulations. The
need for improving access to specific raw material information as well as support responding to
specific information needs is seen depending on the industry associations’ positions in the value
chain. Frequently mentioned topics of interest include material price development, raw material
processing industry plants and structure, supply chains and regional industry clusters, stocks and
flows of secondary resources, and technologies (e.g. agile re-manufacturing). The industry
associations’ members and key external stakeholders increasingly ask for life cycle analyses,
recycling streams, innovations and conflict mineral due diligence.

3.1.4 Further analysis of survey data

The three surveys contain questions and topics that were posed to several different target groups.
We have aggregated these responses to look for additional patterns in raw material needs which
are presented below.

Four Current Strategic Issues (Q1) are shared by the EGS Survey (n=26) and by the Industry
Survey (n=10). While competitiveness, price volatility and the circular economy are considered
‘important’ or ‘very important’ by |16-18 respondents, the Sustainable Development Goals (SDGs)
stand out in combining 16 votes ‘very important’ compared to 8-10 respective votes for the other
three strategic issues. The aggregate analysis of Future Strategic Issues (Q5) does not reveal
significant new insights.

The EGS Survey (n=26) and EFG Survey (n=59) participants were both asked to select three out
of nine technical requirements to the envisaged MICA Online Platform (Q6). The data selection
opportunities (n=50) and free download of tools (n=46) were quoted most often. 69 % of EGS Survey
respondents count usability among the most important technical requirements compared to 23 %
of the EFG Survey respondents only. Response patterns are almost reversed for methodological
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guidance, the EGS Survey respondents accounting for 23 % and the EFG Survey respondents for
48 %.

While the professional geologists, addressed as practitioners, were asked how often they consult
existing information platforms (EFG survey), geological surveys (EGS Survey) and industry
associations (Industry Survey), addressed as strategic institutions, were asked to assess the
platform’s usefulness (Q2)."

o A clear majority of EGS Survey respondents finds a number of platforms useful or very
useful, in particular Minerals4EU (n=25), national platforms (n=24), EGDI (n=22) and
EuroGeoSource (n=22). On the other hand, several platforms are less known: IRP Global
Metal Flows (by n=12), CRM_InnoNet (by n=11) and the Raw Material Information System
of JRC (by n=10).

e EFG Survey respondents tend not to use the suggested platforms daily to weekly. Adding
monthly to quarterly usage of platforms brings national (n=31) and regional (n=20) platforms
to the fore. Minerals4EU (n=25), EGDI (n=19), CRM_InnoNet (n=17) and the Raw
Material Information System of JRC (n=16) show a tendency to be consulted at least
quarterly.

e More than half of the Industry Survey respondents finds the CRM_InnoNet and INTRAW
platforms useful or very useful (n=6 each), the remaining respondents (n=4) don’t know the
platforms.

EGS Survey and EFG Survey respondents both appreciate a number of geological platforms such as
Minerals4EU, EGDI and national platforms. While the JRC’s Raw Material Information System is
often used by the EFG Survey respondents, it is largely unknown to EGS Survey respondents. On
the other hand, CRM_InnoNet is often used by the mostly professional users of the EFG Survey
and of the Industry Survey.

One can explore what has been assessed as ‘improve access’ and/or ‘support responding’
problems by the respondents (Q3). All in all it can be stated, that respondents mostly wanted
‘both, improve access and support responding’.

e Mineral Deposits: ‘improve access’ alone is a need for roughly a quarter to a third of EGS
Survey and EFG Survey respondents taken together (n=85). Throughout all topics, EFG
respondents state more frequently that they need better access to mineral deposit
information than EGS Survey respondents. ‘Both, improve access and support responding’
is more often an issue of EGS respondents than for EFG respondents.

¢ Mine Development and Mining: ‘lmprove access’ alone is a need for roughly a quarter to
almost half of EFG Survey respondents (n=59). Land use constraints, financing options for
mining ventures, mining operations, existing and planned mining ventures and licensing procedures
all account for more than one third of respondents specifying ‘improve access’ alone. ‘Both,
improve access and support responding’ are all between a quarter and a third of
respondents needs.

¥ The composition of the respondent structures shows that this distinction is not so easy to make. 18 out of 36
respondents of the EGS Survey and Industry Survey see themselves as strategic management. The same item was not
collected in the EFG Survey.
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e Anthropogenic Stocks and Recycling: ‘Improve access’ alone is a need for roughly a sixth to
a third of EGS Survey, EFG Survey and Industry Survey respondents taken together (n=95).
More than proportionately, EFG respondents state that they need better access to
information for all topics, except abandoned mining sites for future land use which is rather
an issue for EGS Survey respondents. Again, ‘both, improve access and support responding’
is more often an issue of EGS respondents than for EFG respondents.

e Raw Material Supply and Demand: ‘Improve access’ alone is a need for roughly a fifth to a
third of EGS Survey and Industry Survey respondents taken together (n=36). ‘Both,
improve access and support responding’ exceeds 50 % for demand trends, supply trends and
future criticality. Industry Survey figures are too low to single out proportionalities in
relation to the EGS Survey.

Finally, we can compare these insights into raw material information needs (Q3) to what the
platforms, including project-related websites, (Q2) have to offer:
e Mineral Deposit information is mainly provided by EGDI, EuroGeosource, EURare,
Minerals4EU, Minventory (also INTRAW, IRP WG Metals, ProMine, RMIS);
e Mine Development and Mining information is mainly provided by EO-Miners, i2Mine,
INTRAW, Minerals4EU, ProMine (also EIT KIC, Minventory, RMIS);
e Anthropogenic Stocks and Recycling information is mainly provided by Minventory,
ProSUM, IRP WG Metals (also EIT KIC, INTRAW);
e Raw Material Supply and Demand information is mainly provided by CRM_InnoNet, EIT
KIC, RMIS (also EURare, INTRAW, IRP WG Metals, and others'?).

Matching the services of these existing platforms with the improvements needs of the survey
respondents leads to the following assessments:

Mineral Deposits: EGS Survey and EFG Survey respondents find especially the Minerals4EU,
EGDI and national platforms useful or use them frequently. Also EuroGeosource, EURare,
INTRAW, Minventory and ProMine are widely known. The lesser known IRP WG Metals and
RMIS could fill in — at most — specific raw material information gaps. It can be concluded, that EGS
Survey and EFG Survey respondents need additional information on minerals deposits that is not
contained in these platforms.

Mine Development and Mining: A significant share of EFG Survey respondents does not use at
all the platforms suggested. More than 50 % do not use EO-Miners, i2Mine, INTRAW, IRP WG
Metals and commercial platforms and more than 40 % do not use EuroGeoSource, CRM_InnoNet,
EGDI, EURare, ProMine and RMIS. In combination with the high level of ‘improve access’ needs
that the EFG respondents stated, one can conclude first, that professional geologists do not
exploit what is already there and that they need smarter and faster gateways to get what they
need.

' For example, the Minerals4EU platform provides on the one hand comprehensive data inventories on raw material
supply, and on the other hand a report (Foresight Study — Thematic Report V: Developments on the raw material
markets) containing demand information for few selected raw materials.
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Anthropogenic Stocks and Recycling: Almost a third of EGS Survey and Industry Survey
respondents do not know the Minventory, EIT-KIC and INTRAW platforms. The IRP WG Metals
platform is unknown by more than 40 %. At the same time, 35.6 % of EFG respondents do not use
the Minventory platform at all. Given the mixed picture with regard to ‘improve access’ needs,
those who need platform support in the realm of anthropogenic stocks and recycling may already
draw upon it, though not receiving information in the quality needed. The Urban Mine Knowledge
Data Platform is currently under development within the ProSUM project, so that for End-of-Life
Vehicles (ELV), Waste of Electrical and Electronic Equipment (WEEE), including batteries, and
mining wastes the information situation might improve.

Raw Material Supply and Demand: The most relevant platforms linking raw material supply
and demand, CRM_InnoNet, RMIS and IRP WG Metals, count among the least known ones to the
EGS Survey and Industry Survey respondents. The situation is slightly better for EIT KIC, EURare
and INTRAW which also host a lot of other information. The raw material information needs
related to demand trends, supply trends and future criticality could be met to some extent already,
but additional future-related information on these topics is required.

3.2 Stakeholder Workshop

The Stakeholder Workshop took place on 27 September 2016 (10.00-16.00) at the Eurometaux’s
premises in Brussels. It gathered 25 different stakeholders in mineral intelligence both involved in
and affected by the MICA project.'® After an introduction of the project and of the envisaged
MICA Online Platform the first phase of the multi-Stakeholder Workshop presented and discussed
the Stakeholder Report (D2.1) and the interim findings of the stakeholder needs appraisal in
plenary. The second phase of the multi-Stakeholder Workshop elicited stakeholder needs in four
focus groups, gathered individual stakeholder needs in other domains and reflected the findings in
plenary. The agenda and list of participants are provided in Annex 6.2.

The four focus groups were built by four different communities reflecting four raw material
knowledge domains:
e Mineral Deposit Community (D)
e Mine Development and Mining Community (D2)'¢
Anthropogenic Stocks and Recycling Community (D3)"
Material Production and Manufacturing Community (D4)'®

Each focus group was hosted by a table moderator and informed by a synopsis of topics and
questions expressing stakeholder needs gathered so far (see Appendix 4, page | 17)). The focus
groups were given the task (1) to specify existing raw material information needs and (2) to raise
novel raw material information needs.

' The stakeholder workshop shared the beginning (the introduction of the project and of the envisaged MICA Online
Platform) and the end (the synthesis of workshop findings) with the parallel Expert Workshop of MICA WP 4 on
methods.

¢ |ater labeled Mining Community

7 later labeled Urban Mining Community

'® later labeled Materials Community
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An additional opportunity was provided to raise raw material information needs individually and
anonymously on four further knowledge domains:

e Raw Material Supply and Demand/Criticality (D5)

e Political and Legal Framework (D6)

e Environment and Health (D7)

e Social Accountability and Reporting (D8)

The moderators of the four focus groups reported the key findings in plenary that were then
discussed as a whole.

3.2.1 Minerals Deposit Community
The Mineral Deposit Community included geological surveys at EU, member-state and non-
European country level as well as geological data infrastructure representatives.

Major refinements and additions include:

Minerals Deposit Community
Questions:
e when will a certain resource be profitable to extract from this deposit?
e who is in charge for: how much building material is available locally for a certain construction
project (sand, limestone, etc.)?
Topics:
¢ land use information, resource information and exploration information (academic, industry,
public, etc.)
e information on by-products in known deposits
e information to fill the vacuum between final raw material consumption and secondary raw
materials amounts

The focus group emphasized the double-edged position of geological surveys: both as producers
and consumers of mineral deposit information (or at least mineral occurrences) and of historical
information, and geological surveys are responsible for geographical referencing and integration.

3.2.2 Mining Community

The Mining Community, including mine development, comprised intelligence platform promoters
& operators, professional associations, geological surveys as well as consultants. The discussion
referred to a large extent to the questions already provided.

Major refinements and additions include:
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Mining Community
Questions:

e where are the sites? (disaggregated data)

e what are the inhibiting factors and risks to a mining venture?
Topics:

e overall cost of bringing a commodity to a user

e case studies of mining venture successes and failures

e facts sheets on how to approach financing case studies

e facts sheets on how to approach permitting case studies

In particular, the focus group suggested to spell out what the MICA Online Platform should be
able to do and what it cannot do; for example it cannot provide details on confidential commercial
costs or political stability information, but MICA may provide hints how to get the best
information available.

3.2.3 Urban Mining Community

The Urban Mining Community, dealing with anthropogenic stocks, flows and recycling, included
recycling and material recovery industry, sustainable industry, geological surveys active in tailings
and recycling as well as representatives from applied sustainability research institutes. Buildings,
WEEE, ELV, and mining wastes and tailings were discussed.

Major refinements and additions include:

Urban Mining Community
Questions:

e who provides registers of waste data?

e how can people be stimulated to contribute to a Circular Economy (lifestyles, nudging, regional

differences)?

Topics:

e overview on/link to existing data bases and projects (ProSUM, CWIT, etc.)

e information about what is put on the market per region annually, including trade in semi-finished
products’ material content
information about current product composition and inventory of stocks (in particular buildings)
information about use time/life time
information about fate and flows at End of Life (EoL), incl. exports/cross-border shipments
overview of existing collection and recycling standards/certification schemes in different countries
for specific waste streams (incl. unregulated markets)!'?
categorizations of wastes and semi-finished products
e recycling efficiency, including losses

While today’s mineral deposits (geological mine) have been built over the long history of the
earth, anthropogenic stocks (urban mine) are fed by dynamically changing material inputs. Stocks
and flows at each stage in the economy need to be characterized by its amount and composition

'” A company already looked into it.
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(e.g. physical and chemical properties; valuable, hazardous/toxic*® and stream-contaminating
content). Meta-information needs to be provided such as data accuracy (e.g. correctness, liability,
guesstimates, how sourced?), granularity (at sub-national level, sectoral level), and being up to date
(when sourced?).

3.2.4 Materials Community

The Materials Community, i.e. conversion of raw materials into materials for manufacturing,
included industrial minerals and chemicals industry, manufacturing industry, technology platforms
as well as representatives from universities.

Major refinements and additions include:

Materials Community
Questions:
e  What materials are in what condition in what stock and in what region? (make use of digitalization
such as data gathered by widespread sensors and Google Street View)
e What are global supply chains and who are the stakeholders involved?
e Do | deal with a critical raw material?
Information needs:
e alternative materials data (chemical, mechanical, cost, availability, new regulations, environment,
health and safety (EHS), etc.)
e opportunities for secondary material use throughout the value chain

This focus group concluded, that MICA can't tell what a secure, responsible and sustainable supply
chain is. It should provide information that is sufficient to make one’s own opinion or direct to
others’ assessments (e.g. lists of critical raw materials). MICA should direct to trustable data only.
Making use of digitalization to map the urban mine may involve privacy issues.

3.2.5 Statements on other topics
In the Open Space phase participants chose out of the four knowledge domains not treated in
focus groups and attached their respective raw material information needs.

Two major questions each are extracted below:

2 There are sufficient databases only looking into hazardous/toxic substances.
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Raw Material Supply and Demand/Criticality | Political and Legal Framework
e are appliance makers right that any shortage
will be met by substitutes? e what repair/remanufacture/reuse legislation
e how could a dynamic criticality is in place?
measurement system look like that is simple e how good is the level of legal enforcement
and easily repeated? in different countries/regions?
Environment and Health Social Accountability and Reporting
e what are the Technology Readiness Levels e where does the material come from?
(TRLs) of recycling technology for (transparent supply chain data including
new/emerging materials? social and ethical information)
e how reliable are data in existing LCA e which suppliers are certified? (e.g. conflict
databases? mineral scheme)

3.2.6 Summary

The Stakeholder Workshop enabled the raw material information needs to be sharpened and has
brought a number of additional aspects to the fore. Major amendments generated by the four
focus groups are related to actors in charge of local raw material availability and waste registers,
links to existing data bases and projects, information about by-products, inventory and
composition of stocks, mining venture sites, profitability and risks, supply chains/value chains,
material fate between primary production and its secondary production, and properties of
alternative materials for the design stage.

The discussion emphasized that MICA should make clear what kind of information users of the
MICA Online Platform can expect to avoid that the answer might be frustrating. The parallel
Expert Workshop of MICA WP4 on methods found that a word in a question can change
everything with regard to methodological guidance. There was dissent whether to use existing
waste classifications (e.g. the WEEE Forum’s disaggregation into products, components and
materials: 10 categories and 54 codes) or to build other, e.g. lifestyle/activity-related classifications.
Discussions revealed that consumer-oriented and investment perspectives could add significant
value to the empirical needs appraisal. The mapping of all the ongoing and past activities in raw
material intelligence was seen of great value.

3.3 Interviews

20 interviews explore raw material information needs in depth. Most interviews were conducted
via telephone, one interviewee instantly referred to a written document expressing the raw
material information needs of its affiliation, one person attended a conference to report her
impressions on raw material information needs and two stakeholders submitted a written
statement to our questions.

Roughly half of the interviews were conducted before and thus informed the Stakeholder
Workshop. The other half of the interviews picked up recommendations along with the
Stakeholder Workshop, the Second AB Meeting and the Second Consortium Meeting to fill in
perceived gaps in the mapping of stakeholder needs.
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Four clusters of interview statements were built: investment, supply chain/value chain, raw
materials in society, and urban mining and cities. Some interviewees belong to several affiliations.
Salient statements are extracted and displayed in an integrated way.

3.3.1 Investment Cluster

The Investment Cluster combines individual statements of people attached to a consultancy
advising potential investors on mining ventures, a public investment bank, a development
association, a ministry of mineral resources and a national geological survey. The focus of the
interviewees is on the financing mainly of exploration and mining ventures.

Raw material information needs raised by the interviewees of the Investment Cluster include:

Investment Cluster
Exploration:

e willingness to invest in exploration in different countries/areas

e radar for Greenfield/ Brownfield exploration projects (incl. contact data of persons, progress level,
regulation in different areas/countries in particular when radioactivity is involved (shipment
regulation, foreign affairs, vicinity of a town, etc.)

Feasibility:

e availability and economic costs of production factors: infrastructure and local service providers
(e.g. power supply, water supply, transport), local work force, fee systems and financial burdens to
investors in a country/area

e duration of the procedures for obtaining a license (prospection, exploration, research, mining) in
different countries/areas

e government demands for processing the exploited raw materials within its own territory in other
countries/areas

e commodity prices: |10-year forecasts (range, assumptions)/future supply and demand ‘projections’
labeling should be criticized, because they are in fact scenarios

e environmental risk assessment: scope of environmental impact assessment (EIA) reporting and
modes of their approval in a country/area, presence of Green parties

e social risk assessment: level of social acceptance (around a siting area, country-level)

e how does the industry work? mechanisms between investment in exploration, bringing a project
to a point of exploitation and profit distribution

e technology development (exploration, mining, use)

e the amount that is estimated to be left from a specific raw material in the origin source

¢ financial models for regeneration of mining areas (up-front payments, insurance, etc.) in different
countries/areas

Urban mining:
e capital demand and allocation for a circular economy (recycling, resource efficiency)

It is important to get independent, high quality information; if no such information is available this
is also important to know.
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3.3.2 Supply Chain/Value Chain Cluster

The Supply Chain/Value Chain Cluster combines the individual statements of people attached to a
range of industry associations, a public research institute, a consultancy advising on material
processing and a technology platform. The focus of the interviewees is on viewing raw materials
from a demand perspective.

Emerging information needs in the Supply Chain/Value Chain cluster include:

Supply Chain/Value Chain Cluster
Trade:
e trade flows: up to metals, stockpiling (at the border), changes in trade flows due to changes in
ownership of mines, who are the importers of conflict minerals?
e trade incentives and disincentives: tariffs, restrictions (perceived by the OECD database on export
restrictions, EU Trade Commission or developing countries, e.g. EU trade barriers) and subsidies
e trade defense cases (collection), compliance of conflict minerals importers with regulations
o fair playing field for international trade; Is trade fair or not fair for the materials a designer want to
use?
Materials/Design:
e frugal design (development of simplified products as is currently done for the developing world):
lower cost and longer durability versus lower performance
e eco-design, labelling, etc., are gaining importance in the society
e recyclability information
Trace the creation of value/ assess sustainability through the economy:
e security-of-supply, including critical raw materials, as well as conflict minerals are increasingly
important at the EU, member state, sector, and specific company levels
e understand supply chains (e.g. of conflict minerals, MICA might be a good gateway to the trade
associations), monitoring and analyses of security and sustainability of supply of raw materials,
what are the biggest producers? what are the biggest consumer applications?
e link between raw material and end-product: manufacturing steps up to the final product are an
issue for alloying metals/minor metals/small sectors; statistical loss of alloying metals/minor metals
e information relevant for the poorly recorded recycling rate of alloying metals/minor metals
e contribution of raw materials in general and alloying metals/minor metals/small sectors in
particular to the economy (jobs and growth, etc.), circular economy and sustainability
e repository of LCA data and LCA studies, assessment of their methodological leeway, sustainability
assessments of raw materials (economic, social, environmental)

Regulation:
e new regulation and monitoring of implementation/enforcement in different countries/areas

e policy-support needs for the monitoring and analyses of security and sustainability of supply of raw
materials (incl. consequential analyses related to scenarios for critical raw materials)

e how does a decision to restrict a material (e.g. REACH) affect the industry using that material?

e how does the Emission Trading Scheme (ETS) affect different commodities?

There is a need for independent data sources at global scale, but disaggregated as much as
possible. A cross-cutting need is to get links to policies and ongoing projects (H2020, Tender, EIT
KIC Raw Materials) and activities/initiatives (Raw Materials Policy, etc.).
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3.3.3 Raw Materials in Society Cluster

The Raw Materials in Society Cluster combines the individual statements of people attached to a
trade union, a consumer organisation, a prosumer organisation (consumers also acting as
producers), a transparency and accountability initiative, an environmental NGO and a secondary
school teacher. The focus of the interviewees is on social accountability of the raw material sector
and empowerment of civil society on raw material related issues.

The raw material information needs gathered include:

Raw Materials in Society Cluster
Corporate information (primary supply):
e mining companies: including corporate policies, managers, shareholders, networks
e financial information stripped down to regions or countries: data on revenue, other financial
information
e social information: safety and social policies and practices, associated to time series and when
relevant to GIS
e biodiversity information: broader ecosystem impacts, people’s displacement, groundwater, tailings
disposal
Sector information (primary supply):
e drivers of change affecting the mining sector
e process information (mining, milling, consumer product manufacturing, etc.)
e technological impacts on mining (soft data on automation, 4.0 industrial revolution)
e  skill needs
e global trends in safety
Emerging issues for civil society organisations (primary supply):
e reduction of Greenfield sites: urban mining, restrictions of access to raw materials (definition of
"No Go!" areas: competing land uses)
e infrastructure development for mining of low value, high volume commodities
e divestment from problematic minerals to strategic minerals and minerals relevant for sustainable
technologies
e biodiversity mitigation hierarchy to be applied to new investments (more transparent and
inclusive)
e what constitutes a fairer, more equitable distribution of benefits? what is in it for a certain
stakeholder group? greater retention of value in resource rich countries through beneficiation
e conflict minerals: certification of material mined in conflict-affected regions to incentivise change
instead of problem shifting; supply chain due diligence - feedback to sourcing and transport of raw
materials
e baseline data to inform strategic planning: real-time; overview and zoom-in functionality -
stakeholder analysis, geopolitical analysis, situation analysis; identify hot spots where resources
have to be mobilized (in the sense of civil society activism)
e professionals with knowledge and experience to act as auditors of responsible mining standards
e black-lists of mining etc. companies that do not comply with environmental and social standards
(i.e. comprehensive coverage of labor and living conditions: child labor, safety, death rates, conflict
minerals, environmental damage doing harm to citizens (e.g. fishing), fair trade raw materials and
products)
Material/design and procurement information:
e material composition of consumer products (e.g. REE content in mobile phones; what materials
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does a mobile phone contain? (navigation: mobile phone - battery - element - sources/origin -
social and environmental impacts - ...)

e databases on materials with functional alternatives: material properties, costs, EHS properties
(health, biodegradability, recyclability, environment, energy), renewability

e how can a prosumer ensure that the materials processed do not involve child labor or stir
conflicts? Is there an option to procure fairly produced raw materials? if yes: contact data of
traders/consumer consulting in this regard; what do | have to consider?

e color-coded Bill of Materials (BOM) for prototypes’ material content: green - social and
environmental friendly material available, yellow — alternatives’ properties unknown, red - no
alternatives available)

e waste-hierarchy oriented eco-design for prosumers, facilitate repair and reuse by provisions in the
design (like easy dismantling or modular design), limits to repair and upcycling

e small recommendations/hand-outs for designers, innovators, makers, social businesses, small
companies; which fair material is available? what do | have to do?

e buy new products: refer to independent product tests, energy efficiency classes, longevity tests, life
cycle costing, resource savings, what do | need to have in mind to buy products that are
recyclable?

e buy used products: buy second hand, donate used products to serious collectors, save money

Circular Economy:

e avoidance in terms of materials/waste (non-extraction), planned/programmed obsolescence,
impacts of limited lifetime on raw materials/waste

e which wastes are generated in open workshops? qualitative and quantitatively; e.g. accumulation of
3D misprints & printing scrap, what is the environmentally optimal recycling path for waste
generated in open workshops?

e when does it make sense to recycle processed or EolL-material locally? support of decentralized
availability of recycling machines, smaller and more local material cycles; ecological break even
points of recycling

3.3.4 Urban Mining and Cities Cluster

The Urban Mining and Cities Cluster combines the individual statements of people attached to a
material recovery company, city associations and an environmental agency. The focus of the
interviewees is on raw material information needs related to stocks and flows of materials in the
technosphere.

Raw material information needs raised by the interviewees of the Urban Mining and Cities Cluster
include:

Urban Mining and Cities Cluster
Procurement:

e green public procurement, sustainable procurement: work with cities drafting the technical
specifications of products that contain critical raw materials and materials, local application of
procurement guidelines

Woaste management and recycling practices

e good waste management practices in cities (data base)

e innovative waste management and technologies in cities (data base)

e local, regional and national legislation on waste management and recycling (data base)
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e quality characteristics of the composition of secondary materials to coordinate demand and supply
of recycled materials (data base)
e quality standards for secondary resources preventing use of secondary materials (e.g. primary
concrete lobby)/no uniform standard across countries
e transboundary movements/waste trade (classification as hazardous to protect local industry, EU
member-state classification systems, make it easier, harmonisation of product classifications (EU
projects: North Sea Resources Roundabout, EU Innovation Deals),
e fast lane procedure to certified recyclers
Urban metabolism
e Material Flow Analysis (MFA) of cities to trace hazardous substances, critical materials and raw
materials
e product and material compositions, e.g. critical material content in compounds, compound content
in products, hazardous substance content in materials that hinder recycling (database)
e Estimates of (critical) raw materials in urban stocks and when they become available for the
secondary market
e to what degree are we already circular? virgin material and waste statistics do not correspond,
different metrics to measure a circular economy
Environmental assessment:
e CRMs and the environment: environmental criticality, environmental impact of CRMs, CRMs for
environmental technology
e cradle-to-gate environmental impacts of materials (database)
e LCA of products and services accounting for repair, reuse and recycling
e environmental benefits from recycling compared to virgin material: known for aluminum, but very
interesting for many other materials
e eco-design, refurbishing without melting it down: priority over substance recycling
Circular Economy
e options for local slag use: value of 5 €/t does not allow for transport
e economies of scale: capital intensive recycling plants need input from a large radius
e explore how regional and local actors (e.g. by creating and closing local value chains) can take an
active role to achieve the vision of a circular economy model

3.3.5 Summary

The interviews have explored raw material information needs in depth. Interviewees interested in
investment topics asked for area/country comparisons of exploration projects, propensities to
invest, availabilities and costs of production factors and financial models for regeneration of mining
sites. Supply chain/value chain information needs of the interviewees include trade-related,
material/design-related, transparency and sustainability issues. A number of NGOs, consumer
organisations, trade unions, environmental NGOs and transparency & democracy NGOs, share
the need for transparent information of corporate actors/networks but differ with regard to the
part of the value chain they are engaged in. Civil society actors wish to be on an equal level on raw
material information with private and public sector actors through better access to such raw
material information. The interviews on urban mining and cities specified the information needs
with regard to stocks and flows, best waste management practices and actors in detail.
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4. Reflection and outlook

The empirical appraisal of needs and requirements related to RMI lead to a heterogeneous picture
of a broad range of stakeholders’ positions. These positions are captured in this Stakeholder
Needs Report and a related spreadsheet file mainly in order to revise the Main Ontology of the
envisaged MICA Online Platform. After a critical reflection of what has been achieved, major
avenues for redesigning the Main Ontology are sketched.

4.1 Critical reflection

In this section, we review the coverage of stakeholders in the empirical appraisal, reflect nature
and limitations of what we got as stakeholder positions, and discuss the effort related to the
results of the different means employed to gather stakeholder needs.

4.1.1 Coverage of stakeholders

The aim was to reach mainly definitive, dominant and dependent stakeholders. Discretionary and
demanding stakeholders could be considered when they showed up in the needs appraisal, and
dormant stakeholders were treated in a case by case assessment.

Figure 4 provides an overview to which degree and how the stakeholders were reached.

Of the definitive stakeholders, geological surveys, professional organisations, material &
extraction industry, materials production industry (construction material, metals, industrial
minerals and chemicals), recycling & material recovery industry as well as (other) public research
institutes and ministries of education & research all are reached through surveys and/or
additionally the stakeholder workshop or interviews. Other definitive stakeholders’ positions are
accounted for extensively through AB and Project Consortium Meetings (a), EIP OG (b) and
Deliverable 2.1 Stakeholder Report (c), which maps stakeholder needs depicted from documents
(cf. also Figure ).

Key dominant stakeholders such as the mechanical, electric & electronic and transport
equipment industry, infrastructure industry, demolition, waste collection & management industry
and governments were reached through the surveys directly. Competence clusters’ and
technology platforms’ needs are gathered through interviews and the stakeholder workshop
respectively. Professional education & training organisations are considered to be sufficiently
covered through the professional associations’ EFG Survey (geology) and ISIE membership
(industrial ecology) of a MICA WP2 participant.

The mobilization of dependent stakeholders required substantial efforts. While the bio-based
industry showed up in the form of one workshop participant and one survey respondent only,
consultancies & planning offices’ needs and requirements are collected through interviews and the
stakeholder workshop. An extensive interview series captured the positions of an environmental
agency, city organisations, CSOs and NGOs (transparency & democracy NGO, environmental
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stakeholder workshop, but did not show up. Likewise responsible STl initiatives, repair &

maintenance industry, waste treatment & disposal industry and parliaments did not respond to our

invitations.

Definitive stakeholders
geological surveys*

public research institutes (other)
universities*

research & technology org.
intelligence institutes

innovation initiatives

project mgt. agencies

professional org.
mining & extraction industry*

materials production industry
recycling & material recovery industry

ministries of economic affairs*
ministries of education & research

intelligence platform p&o
research commercialisation org.
raw material commerce
financial commerce*

raw material thieves
illegal landfill operators

Dangerous stakeholders

misusers of products & systems
terrorists

X
°$0
Q

3

%
2
2

LQ
9
Dominant %
<
Dangerous Definitive Discretionary
Dependent

Demanding

Dominant stakeholders
competence clusters
technology platforms
professional education & training org.
equipmentindustry
demolition, waste collection &
management industry

site remediation, monitoring &
maintenance industry*
infrastructure industry
sustainable industry
cross-sector industry assoc.
standardisation bodies
governments (EU, national)*

Dependent stakeholders

responsible STl initiatives
bio-based industry

repair & maintenance industry
other manufacturing industry
waste treatment & disposal industry
service industry

exploration & development support*
information support

consultancies & planning offices

ministries of the environment*
ministries of trade & finance
ministries of spatial planning*
statistical offices

regions & local administrative units
parliaments

CSOs & NGOs

prosumer communities

Discretionary stakeholders

academies of science

applied research institutes
R&D labs & departments
innovation communities
research infrastructure p&o
research-society- intermediaries
media organisations

media & communication support
basic education organisations
professional networks

job search intermediaries
physical operations support
infrastructure support
ministries of social affairs
ministries of defense & interior
supranational institutions
political parties

external org. mgt.

judiciary

civil society funding org.
informal personal communities
individuals*

artisanal & small scale miners
scavengers

Figure 4: 90 stakeholder groups and how they were treated. It distinguishes the surveys (in bold), the stakeholder
workshop (underlined) and the interviews (in italics). Indirect appraisal in the surveys is marked with an asterix (*).
Other ways of stakeholder need consideration include Advisory Board and Project Consortium Meetings (a), EIP OG
(b) and Deliverable 2.1 Stakeholder Report (c), which maps stakeholder needs depicted from documents. The
rationale for not treating some stakeholder groups is provided in the main text.

Given these difficulties in acquisition of dependent stakeholders, we also refrained from inviting
the service industry (e.g. tourism industry affected by offshore mining), cross-sector industry
associations, standardization organisations and ministries of trade & finance because activation of
these stakeholders for the MICA project’s purposes is expected to be extremely difficult.

2! Development aid & relief CSOs’, social welfare CSOs’ and human rights NGOs’ needs are believed to be largely
covered by the umbrella transparency & democracy NGO interviewed. World view organisations and other special
interest groups are very unspecific and thus not considered.
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Information support organisations and statistical offices were not invited as their purposes are
rather instrumental than having raw material intelligence needs in itself.

In addition to the direct involvement of dependent stakeholders, we gathered stakeholder needs
indirectly through the surveys, in particular of exploration & development support organisations
and ministries of spatial planning.

Dormant stakeholders were involved on a case by case assessment. Intelligence platform
providers & operators contributed to the workshop. While interviews with investors and banks
tapped into financial commerce issues, the raw material commerce stakeholders were invited but
not responding. However, their positions are presumably covered to a significant extent through
interviews with trade associations.

Discretionary stakeholders’ positions include the workshop participation of an applied
sustainability institute and an interview with a secondary education affiliation.

Dangerous and/or urgent stakeholders did not show up during the empirical needs appraisal.
The second AB Meeting counted industry (including SMEs), NGOs, EU policy makers and — to a

lesser extent education and research —among the main potential users of the MICA Online
Platform.

= The empirical needs appraisal reached stakeholders in RMI systematically and in large
breadth, despite its shortcomings here and there.

4.1.2 Methodological implications

The composition of various methods in the appraisal of raw material related needs has generated
diverse information types of different quality. It was attempted to treat any of these statements as
a legitimate claim in RMI. Therefore we refrain from judging and weighting of the bits and pieces.
As any project, the MICA project is limited in its financial and human resources restricting the
amount of work that can be actually done to identify and assess raw material information needs.
Under these restrictions, the choices made deserve particular attention.

All in all, we are of the opinion that the picture of raw material needs and requirements is very
comprehensive, but far from complete or perfect. Due to the other MICA Work Packages’
information needs, the three surveys, the stakeholder workshop planning and the interview phase
all fell into summer time, causing difficulties in reaching the right people for the right purpose at
the right time. The broad scope of MICA made approaching stakeholders a perpetual challenge,
because they filter their world according to their focused remits. All people could only be
addressed through targeted information in making use of the broad knowledge and contact
networks of the MICA WP2 partners.

We strived for a high transparency of stakeholder choices. The commitment to engage was high
for the definitive and dominant stakeholder groups, while dependent stakeholders were not

4|




(\ *i*t*

' ‘ Mineral Intelligence * *
v Capacity Analysis * *

- Deliverable D2.2

reached to the same extent. However, we conducted a series of interviews particularly with
dependent stakeholders which explored their raw material related information needs in depth.
The effort for the empirical appraisals can be mirrored against other means to leverage
stakeholders and their needs. The quick and easy World Café has identified the majority of
stakeholder groups already, however without gathering their stakes. The desk research done in
the Stakeholder Mapping Report (D2.1) uncovered a lot of stakes that are already addressed in
other arenas such as R&l programmes and consultations. Only the empirical appraisal is really
suitable to identify emerging issues and to actually explore stakeholder needs. The surveys have
added broad legitimacy for topics to be considered, the stakeholder workshop has delivered a
focused perspective of diverse stakeholders and the interviews have given depth to the analysis of
needs and requirements of particular stakeholders related to raw materials.

= Taking into account the methodological approach and the research restrictions, the entire picture
of needs and requirements related to RMl is considered sufficiently diverse and
comprehensive.

4.2 Avenues for redesigning the MICA Ontology

As an outlook, avenues for redesigning the MICA Ontology in its version of 29 July 2016 are
suggested. We can distinguish specification needs (‘s’), expansion needs (‘e’) and clarification needs
(‘c’). Ten hypotheses point at major avenues for a further development of the MICA Ontology.

I. Differentiate existing concepts according to stakeholders’ perceptions of the raw material field (s)
The material gathered gives hints as to how stakeholders see the raw material field. In particular
the current and future strategic issues explored in two surveys may frame their perceptions in the
coming years. In addition, a number of concepts can be rephrased, reframed and refined according
to the manifold contributions.

2. Consider stakeholders' needs for navigating the numerous raw-material related actors, initiatives
and projects at EU and other levels (c)
A frequently reoccurring need is to browse through all the raw-material related actors, initiatives
and projects, in particular at EU level. Stakeholder engaged in policy-making at EU level would
benefit from such a navigation opportunity. This perspective could be either integrated into the
thematically structured Main Ontology, or be enabled through a separate entry point.

3. Assist tracing material fates between virgin raw materials and waste statistics (s)
The economic statistics start with primary raw materials and end with secondary raw materials,
both singled out in their material form. Across a broad range of stakeholders (governments,
industry, NGOs, research), there is a need to trace and map the material content (stocks and
flows), up the value chain to consumption (concealed in intermediates, products) and down to
recycling (concealed in historical stocks and waste). MICA could show the ways how to trace
these material fates.

4. Account for technology/innovation (available/lemerging) as a sub-concept of raw material related
processes (c)
Here and there, stakeholders mention a need to be informed about available and emerging
technologies/innovations. There is no salient need related to a particular part of the raw material
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domain, but the repeated emergence of technology/innovation information needs could point at a
general requirement to the MICA Online Platform, which could be met by introduction of a sub-
concept technology/innovation for raw material related processes.

5. Support supply chain/value chain analysis (s)
All kind of stakeholders would appreciate better access to information on supply chains and value
chains. To date, stakeholders who can afford consultancies’ reports and advice have to rely on
their information, which is not validated through others. There is a clear need for a gateway to
independent and reliable information that supports stakeholders in supply chain/value chain
analysis up to the raw materials.

6. Introduce a materiall/design perspective on raw materials (e)
Raw materials are seen by designers or procurers from a demand perspective. In addition to
material properties, a number of additional properties are gaining importance to foster secure,
sustainable and responsible supply chains (e.g. EHS data, child labor). The moralization of material
markets is also driven by prosuming communities (consumers also acting as producers), pioneering
enterprises and ethical investment.

7. Assist stakeholders to find financial information on mining companies and networks (s)
Several dependent stakeholders ask for shedding light on company structures, financial flows,
investments and revenue streams in particular on the primary raw material side and up the value
chain to final product manufacturing. This need is motivated in the ambition to be at eye-level with
the often professional actors in policy-making, agenda-setting and negotiations.

8. Account for trade as a well visible concept (e)
The issue of raw material trade pops up frequently, even without having approached raw material
trading companies. Raw material trade includes the related physical and financial flows. As in the
case of the material/design perspective on raw materials, downstream actors and societal actors
perceive raw material from a demand perspective.

9. Sort out, if and how to address procurement, standards, skills, property issues and communication
()
A number of themes brought up might be already embodied somewhere in the Main Ontology. It
needs to be clarified whether the topics of procurement, standards, skills, property issues and
communication shall be addressed at all; and if yes, if they should not be displayed better
accessible to account for the several claims emanating from the empirical appraisal.

1 0. Provide orientation according to the Sustainable Development Goals (s)
Under the strategic issues, asked for in the surveys, the most often cited item as 'very important'
is the Sustainable Development Goals (SDGs). They also emerged again and again in open
questions. Setting the agenda for a broad range of governments worldwide, the categories
provided by the SDGs may assist in restructuring the Main Ontology.

43



PAWAY MICA it L
Deliverable D2.2

5. References
EC [European Commission] 2012: Responsible Research and Innovation. Europe’s ability to
respond to societal challenges European Union. © European Union. doi: 10.2777/11739.

Erdmann, L., Eckartz, K., Moller, B., Tercero, L., Teufel, B., Fuchs, M. (Fraunhofer ISl), Machacek,
E., Thorsee, K. (GEUS), Petavratzi, E., Brown, T. (NERC), van der Voet, E. (UL-CML), Falck, E.
(MinPol), Bisevac, V. (EFG), Hofmeister, T. (NTNU), Quental, L. (LNEG), Sari, K. (MFGlI),
Radwanek-Bak, B. (PGl) & Arnbom, J.-O. (SGU) 201 6: Stakeholder Report: identification and
analysis. Deliverable 2.1 of the Mineral Intelligence Capacity Analysis (MICA) project. Grant
Agreement No. 689648 of the European Union’s Horizon 2020 research and innovation
programme.

Keulen, N., Erdmann, L., Petravratzi, E., van der Voet, E., Falck, E., Cassard, D., Delfini, C. &
Thorsge, K. 2016: Ethical Requirements. Deliverable 1.5 of the Mineral Intelligence Capacity
Analysis (MICA) project. Grant Agreement No. 689648 of the European Union’s Horizon 2020
research and innovation programme.

Miles, M.B., Hubermann, A.B. & Saldana, J. 2014: Qualitative Data Analysis. A Methods
Sourcebook. Third Edition, Sage Publications.

Mitchell, R., Agle, B. & Wood., D. 1997: Toward a theory of stakeholder identification and

salience: Defining the principle of who and what really counts. In: The Academy of Management
Review, 22(4) 853-886. doi: 10.5465/AMR.1997.9711022105.

44



ZAw. - RIS
PaVA\ MICA e
g Deliverable D2.2

6. Annex: Basic information and detailed results of the empirical
appraisal activities

6.1 Surveys
Table 3 provides a comparative overview of the questions and tasks in the three surveys.
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Table 3: Comparative overview of the questions and tasks in the three surveys

EGS survey

EFG survey

Industry survey

How important are the following strategic issues for
your geological survey?
(very important, important, unimportant, | don’t know)

Please let us know your opinion on EFG’s media
(I strongly agree, agree, disagree, strongly disagree, no
opinion)

How important are the following strategic issues for
your industry?
(very important, important, unimportant, | don’t know)

How useful are the following raw material information
platforms for your geological survey?
(very useful, useful, useless, | don’t know)

How often do you use these raw material information
platforms?

(daily to weekly, monthly to quarterly, yearly or less
frequent, not at all)

How useful are the following raw material information
platforms for your industry?
(very useful, useful, useless, | don’t know)

Which of the two improvement options do you
consider as particularly important to your work?

(improve access, support responding, both, not
relevant to our work)

a) mineral deposits

b) anthropogenic stocks

c) raw material supply and demand

d) other topics

Choose your needs for improvement of raw material
information on the following themes

(improve access, support responding, both, not
relevant to our work)

a) mineral deposits

b) mine development & mining

c) anthropogenic stocks and recycling

d) other topics

For which topics do you need better access to raw
material information and/or support by responding to
your specific raw material information needs?

(improve access, support responding, both, not
relevant to our work)
a) raw material supply and demand
b) material production and manufacturing
c) anthropogenic stocks and recycling
d) other topics

Who are your key clients?
Please sort the client groups by relevance to your
geological survey's extent of work
e Please fill in up to 3 most urgent, emerging
raw material information needs of your
national/regional ministries
e Please fill in up to 3 most urgent, emerging
raw material information needs of your other
key client

Who are your key clients?
Please select up to 3 key clients of your work

e What are emerging questions raised by your
key clients, which might influence your work
significantly until 2020?

e  Please fill in up to 3 emerging key raw material
information needs of your members

e  Please fill in up to 3 emerging key raw material
information needs of your external
stakeholders

How important are the following future developments
for your geological survey by 2020?
(very important, important, unimportant, | don’t know)

How important are the following future developments
for your industry by 2020?
(very important, important, unimportant, | don’t know)

What are your most important technical requirements
to the envisaged MICA online platform?

Please select up to 3 most important functional
requirements.

Please select up to 3 most important requirements that
could make you an actual user of the MICA online
platform
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6.1.1 EGS Survey

Basic information

The EGS Survey took place between 22 June 2016 and 9 September 2016 using Questback’s
Enterprise Feedback Suite (EFS) online survey tool. The questionnaire was co-developed by
Fraunhofer ISI, EGS and LNEG including several pretests. 41 EGS members, national and regional
geological surveys were invited to participate. Out of these, 26 geological surveys responded
(almost) completely. This yields a response rate of 63.4 %.

The respondents were asked to indicate the profile of their activity at the respective geological
survey (Figure 5).

M strategic
management

m geological data,
information and
knowledge

B minerals research

i public relations

Figure 5: Distribution of occupancy profiles of the 26 respondents in the EGS Survey. Multiple answers were
possible (n=43).

Only 9 out of 26 respondents assign themselves to the strategic management, whereas the most
respondents’ work profiles include geological data, information and knowledge (n=16) and minerals
research (n=15). Thus, the original intention to reach the strategic management of geological
surveys has been achieved to an extent lower than expected.

Results

The results were analyzed question by question. Taking into consideration the total response
numbers we present the results graphically and in absolute numbers, and refrain from indicating
percentages.
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QI How important are the following current strategic issues for your geological
survey?

Raw Material Initiative
Competitiveness

Price volatility W very important

Public attitudes

important
SDGs

. B unimportant
Circular Economy

European Geological Service Wl don’t know

Spatial planning Hno response
Budget pressure
Time pressure

Competences

Figure 6: Importance of Current Strategic Issues for geological surveys (n=26). SDGs — Sustainable Development
Goals. Items shortened (for original items: see Appendix |, page 88).

The suggested current strategic issues are widely approved by the respondents as ‘important’ or
‘very important’ (Figure 6). Budget pressure on the geological survey (n=16) and public attitudes
towards exploration (n=14) are clearly seen most frequently as ‘very important’.

Selected amendments:
e renewal of minerals resources experts
e development of geological information system and e-commerce
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Q2 How useful are the following raw material information platforms for your
geological survey?

0 5
CRM_InnoNet nmSwmm
EGDI
EIT-KICRM
EO-MINERS s
EURare W very useful
EuroGeoSource
i2Mine _‘ useful
INTRAW mom W useless
Minerals4EU mldon't know
MINVENTORY
ProMine Enoresponse

RMIS meemge—
IRP Global Metal Flows mam
national platforms +
regional platforms |
commercial platforms #

Figure 7: Usefulness of existing raw material information platforms for geological surveys (n=26). ltems shortened
(for original items: see Appendix |, page 88). For the project acronyms: see list of abbreviations and acronyms.

Respondents consider most of the raw material information platforms provided in the
questionnaire as ‘useful’ or ‘very useful’ (Figure 7). The Minerals4EU and EURare platforms yield
by far the highest approval rates in terms of ‘very useful’ (h=14 and n=13 respectively). It is
striking that IRP Global Metal Flows, CRM_InnoNet, the JRC’s RMIS, EO-MINERS and i2Mine are not
known by many respondents (n=14 to n=9 in declining order).

Selected amendments:
e ProSUM
e USGS
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do you consider as particularly important to your work?

Q3a: Mineral Deposits

0 5 10 15 20 25
mineral endowment | T14 |
onshore resource potential ‘ ‘15 ‘
offshore resource potential 8

greenfield exploration ‘ 12‘
brownfield exploration ‘ 13‘
geographical referencing... ‘ 1‘7

historical information ‘ ‘14 ‘
investors and investment... 11

Himprove accesss
support responding
both

W not relevant

W noresponse

Figure 8: Improvements needs of geological surveys in the realm of Mineral Deposits (n=26). ltems shortened (for

original items: see Appendix I, page 88).

Most items in the realm of Mineral Deposits require ‘both’, improve access to raw material
information and support responding to stakeholder questions (Figure 8). Offshore resource
potential and investors and investment levels are topics not relevant to n=9 and n=8 respondents

respectively.

Selected amendments:
e reports of geological exploration works

e innovation in Greenfield exploration techniques
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Q3b: Anthropogenic Stocks

0 5 10 15 20 25
T

post mine closure...

abandoned mining waste...

Him prove accesss

abandoned mining sites...
support responding
above ground... both

subsurface infrastructure... MW not relevant

material flows for recovery W noresponse
recycling levels

landfill mining

Figure 9: Improvements needs of geological surveys in the realm of Anthropogenic Stocks (n=26). Iltems shortened
(for original items: see Appendix |, page 88).

Again, ‘both’, improve access to raw material information and support responding to
stakeholder questions is an improvement need for the majority of respondents, except for above
ground infrastructure and subsurface infrastructure, which are not relevant topics for n=16 and
n=15 respondents respectively (Figure 9).

Selected amendments:
e abandoned mine tailings chemical information, contamination
e electronic waste — collection rate, share of real and potential recovery
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Q3c: Raw material Supply and Demand

0 5 10 15 20 25
criticality warning 5 { {11 {
future criticality 4‘ | 13
conflict minerals 1 11 .
‘ Himprove accesss
companion dependability 2 1 .
g g g \ \ support responding
emand trends 2 15
I both
supply trends 4 | ‘15 |
future primary share | 1‘4 M not relevant
commodity price trends | 11 | W noresponse
future productionin... 2 | 1%
types of processing... Il 4 | 11‘
value chain bottlenecks in... e

Figure 10: Improvements needs of geological surveys in the realm of Raw Material Supply and Demand (n=26).

Items shortened (for original items: see Appendix I, page 88).

For all topics suggested ‘both’, improve access to raw material information and support
responding to stakeholder questions occurs as the improvement need of most respondents
(Figure 10). Value chain bottlenecks in Europe are an irrelevant topic for 10 respondents.

Selected amendments:

e awareness in the major trends of European raw material development

e historical production data
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Q3d: Other Fields

mining

recycling

‘ ‘ M improve accesss

life cycle perspective on... 12
‘ ‘ support responding
mineral policies ‘ ‘17 ‘ both
other policies ‘ 1‘3 H not relevant
reporting ‘ 13‘ MW noresponse
stakeholder identification z‘l ‘ 10
multi-stakeholder... 12

Figure I I: Improvements needs of geological surveys in Other Fields (n=26). Items shortened (for original items:
see Appendix |, page 88).

The topics suggested in other fields also require ‘both’, improve access and support responding
(Figure I1). Salient are the 8 respondents who see stakeholder identification merely as an access
problem.

Selected amendments:
e minerals policies at global, EU, national and regional level
e resource classification and inventory
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Q4a Who are your key clients? Please sort the client groups by relevance to your geological
survey's extent of work

national ministries

exploration and mining industry
earth science

regional ministries

own R&D strategy

citizens

otherindustry

NGOs

other

Figure |2: Relevance index of client groups in declining order for geological surveys (n=26). The number of
assessments received for each position is weighted with the inverse position rank and summed up yielding the
relevance index. ltems shortened (for original items: see Appendix |, page 88)

On average, national ministries are the most important client group for the responding
geological surveys (Figure 12). They are followed by the exploration and mining industry, earth
science and regional ministries.

Q4b What are emerging questions raised by your key clients?

Selected emerging questions (national and regional ministries):
e access to primary and secondary raw materials
¢ information about a specific mineral resources objective and mineral resources from a
specific area
e transparent information related to concession

Selected emerging questions (other key clients):
e availability of building and construction materials
e information about a specific raw material type/commodity
e circular (closed) raw materials utilization
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Q5 How important are the following future developments for your geological
survey by 2020?

Europe circular economy

Europe bio-based economy

Europe regional economy BWvery important

. . . important
social conflicts over mining P

EU under threat M unimportant
mldon't know
RM abundance
HEno response
RM competition

digital economy

instable economy & society

Figure 13: Importance of Future Developments that could become relevant for the strategies of geological surveys
by 2020 (n=26). Items shortened (for original items: see Appendix |, page 88). RM — raw materials.

Most future developments suggested are seen as relevant to the development of geological
surveys’ strategies by 2020 (Figure 13). A bio-based economy in Europe and EU under threat are
unimportant for n=9 and n=8 respondents. In addition, many respondents don’t know the
importance of these two items and of a regional economy in Europe. All in all, the future
uncertainty is reflected in the hesitant or rejecting response patterns to a certain extent.

Amendment (the only one received):

e new technological developments requiring a different package of raw materials to
produce these new technologies
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Q6 What are your most important technical requirements to the envisaged MICA
Online Platform? Please select up to 3 most important functional requirements.

0 5 10 15 20 25

usability

data selection

free download of tools
archiving

scientific excellence
methodological guidance
alternative approaches guidance

documentation

Figure 14: Importance of technical requirements to the envisaged MICA Online Platform by frequency of mentions
through the geological surveys (n=26). Three out of nine given technical requirements could be selected. Items
shortened (for original items: see Appendix I, page 88)

Respondents of the EGS Survey mainly ask for usability of the MICA Online Platform (n=18) and
in-built data selection features (n=16) (Figure 14).

Selected amendments:
e datasets need to be complete or gaps need to be indicated. Quality must be assured.
e explanation of terms, methods, etc.

6.1.2 EFG Survey

Basic information

This report details the outcomes of a survey designed for professional geologists as part of the
works being developed by the MICA project. The survey has been conducted in the period from
21 lune 2016 till 8 September 2016. The Google forms platform was used to prepare the
questionnaire that was distributed via e-mail. The MICA survey and an Invitation letter
(Appendix 2, page 97) together with the Mica data protection statement (Appendix 6, page 126)
and a MICA leaflet were sent to participants in an e-mail message that included the link to the
online survey.

The survey covered four main topics:

Use of raw material information platforms;

Needs for improvement of raw material information;
Emerging information needs of key clients;
Requirements to the online platform.

W -
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The universe surveyed comprised professional geologists, European Geologist (EurGeol) title
holders. The EurGeol title is a professional title created by the European Federation of
Geologists which recognizes the ability to deliver a high quality of services within the practice of
geology. The title held by a professional geologist means that the holder has achieved suitable
academic training and a level of professional experience, skill and competence to perform tasks
within their professional practice. It also means that the geologist undertakes continuing
education and training, demonstrating a personal commitment to stay up to date and informed
within the sphere of their professional work. The EurGeols come from 2| European countries
(UK, Ireland, Spain, Germany, France, Italy, Portugal, Finland, Hungary Belgium/Luxembourg,
Sweden, Switzerland, Serbia, Netherlands, Czech Republic, Poland, Greece, Russia, Slovenia and
Ukraine) as well as USA, Canada, Australia and South Africa covering different area of expertise
such as: CO, Geological storage, Education, Engineering geology/Geotechnics, Geological
heritage, Geothermal energy, Hydrogeology, Management, Minerals, Natural hazards, Oil and
gas, Paleontology, Petrology, Sedimentology and Soil.

From the universe of EurGeols of 954 in total, 59 responses have been collected. This
corresponds to a response rate of 6.2 %. This rate is considered as a normal value in market
research surveys. Considering that approximately 40 % of all EurGeols work in mining, and that
the survey was aiming professionals working in the raw materials field, the response rate
increases to 15.5 %.

The age of the majority of the respondents (79.3 %) falls in the group of 40-60 years and older
(Figure 15). This is in a line with the characteristics of the universe of EurGeols.

According to the responses, EurGeols work mostly in consultancy/planning office and industry,
followed by the geological survey and academia/university/research, both in Europe and

worldwide (e.g. Canada, Tanzania, Sudan, Peru, Morocco, DR Congo, China, India, Libya, Ghana,
USA).

@ 50 and older
@ 30-39

50-54
@ 40-49
25.9% @ lessthan 28

Figure 15: Age distribution of the respondents.
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Four main groups of respondents have been established (Academia/University/Research institute,
Consultancy/Planning office, Geological survey and Industry) according to their choice of the
organisation type they work for (Figure 16). These will be considered for future analysis as
‘respondent categories’ (only one response has been received representing “public authority”
and “other” which are not representative for this survey, thus not considered further):

@ academia/ university/ research
institute

@ consultancy/ planning office
geological survey

® industry

@ public authority

® other

Figure 16: Four main groups of EurGeols based on organisation type they work for.

In general, the respondents are mainly working in the following thematic areas: a) mineral
exploration; b) earth science/applied geological sciences; and c) regional reconnaissance and
prospection (Table 4).

Table 4: Distribution of the principal thematic area respondents work in.

Thematic area Number of Percentage
responses (%)
Regional reconnaissance and prospection 26 44.1
Mineral exploration 41 69.5
Planning of mining ventures 13 220
Development/engineering of mining ventures 10 16.9
Financing of mining ventures 5 85
Licensing of mining ventures 7 1.9
Mining operation 14 23.7
Mining support services (consumables, machinery, etc.) 0 0.0
Environment, health and safety (EHS) issues of mining 12 20.3
Long-term stewardship of mines 3 5.1
Land use planning 7 1.9
Earth sciences/applied geological sciences 30 50.8
Professional training 14 23.7
Other 8 13.6
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Since multiple answers were possible to this question, around 93 % of respondents chose
several thematic areas. A closer look into the above mentioned respondent categories shows
different trends of the thematic areas they work in.

The respondents working for Academia/University/Research institute (6 responses) are mainly
involved in a) earth sciences/applied geological sciences; and b) mining exploration (Figure 17).

@ carth sciences / applied geological
SCIENCES

@ mineral exploration

@ regional reconnaissance and
prospection

@ professional training
@ other

Figure 17: Distribution of the thematic areas respondents work in within the Academial/University/Research
respondent category.

The respondents working for Consultancy/Planning office (3| responses) are mainly involved in
a) earth sciences/applied geological sciences; and b) mineral exploration (Figure 18). Other
thematic area indicated by this respondent category is environmental protection, monitoring and
evaluation (two responses).

@ carth sciences / applied geological
sciences

@ mineral exploration

@ regional reconnaissance and
prospection

@ professional training
@ land use planning

@ developmentengineering of
mining ventures

@ planning of mining ventures
@ licensing of mining ventures

@ environment, health and safety (
EHS) issues of mining

@ financing of mining ventures

@ long-term stewardship of mines
@ mining operation

@ other

Figure 18: Distribution of the thematic areas respondents work in within the Consultancy/Planning office
respondent category.

59



Z/\Y . .
PaWA MICA Gectyioasene
- Deliverable D2.2

The respondents working for Industry (21 responses) are mainly involved in mineral exploration
(Figure 19).

@ carth sciences / applied geological
SCiences

@ mineral exploration

@ regional reconnaissance and
prospection

@ professional training
@ land use planning

@ development’engineering of
mining ventures

@ planning of mining ventures
@ licensing of mining ventures,

@ environment, health and safety (
EHS) issues of mining

@ financing of mining ventures
@ mining operation
@ other

Figure 19: Distribution of the thematic areas respondents work in within the Industry respondent
category.

The respondents working for Geological survey (8 responses) are mainly involved in a) regional
reconnaissance and prospection; and b) EHS issues of mining (Figure 20).

@ earth sciences/ applied geological
sciences

@ mineral exploration

@ regional reconnaissance and
prospection

@ professional training
@ land use planning

@ development/engineering of
mining ventures

@ planning of mining ventures

@ environment, health and safety (
EHS) issues of mining

@ long-term stewardship of mines

Figure 20: Distribution of the thematic areas respondents work in within Geological survey respondent
category.

Results
The results were analyzed based on 4 groups of questions in the survey: 1) Use of raw material

information platforms; 2) Needs for improvement of raw material information; 3) Emerging
information needs of key clients; and 4) Requirements to the online platform.
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Use of raw material information platforms (Q2)
At the beginning of the survey, the respondents were asked how often they use raw materials’

platforms and several were offered to choose from, namely: EGDI- European Geological Data

Infrastructure, EIT-KIC, EO-MINERS, EuroGeoSource, i2Mine, International Raw Material
Observatory INTRAW database, Minerals4EU, MINVENTORY, EURare, ProMine and Raw
Materials Information System.

In general, information showed that most of the respondents rarely use these platforms, mostly
on the yearly or less frequent basis or not at all (Table 5). A similar trend has been observed

also with usage of other international, national, regional or commercial platforms. The only

exception from this rule is the MINVENTORY and national platforms which are used more

frequently, mostly on monthly bases. Additionally, some respondent mentioned they also use

other platforms such as EFG EurGeol tool, LinkedIn, Infomine Kitco and Mining Journal.

Table 5: Use of raw material information platforms

Frequency (number of responses) Frequency (percentage %)
EU raw material daily to | monthly to yearly not valid daily to | monthly to yearly not
information platforms weekly quarterly or less atall | answers weekly quarterly or less at all

frequent frequent

EGDI — European
Geological Data 2 15 17 25 59 34 254 28.8 424
Infrastructure
EIT-KIC Raw Materials | 18 16 24 59 1.7 30.5 27.1 40.7
EO-MINERS 0 14 22 23 59 0.0 23.7 373 39.0
EuroGeoSource 2 I 13 33 59 34 18.6 22.0 55.9
i2Mine 0 I 20 28 59 0.0 18.6 33.9 475
INTRAW 0 3 24 31 58 0.0 5.2 414 53.4
Minerals4EU 2 I 20 24 57 3.5 19.3 35.1 42.1
MINVENTORY 2 23 19 15 59 34 39.0 322 254
EURare | 10 27 21 59 1.7 16.9 458 35.6
ProMine | 9 23 26 59 1.7 153 39.0 44.1
Raw Materials Information | 12 21 2% 59 00 203 356 | 44
System
other EU raw material
information platforms | 15 18 25 59 1.7 254 30.5 424
publicly available
Other raw material information platforms
IRP - International
Resource Panel Working
Group on Global Metal 0 4 19 34 57 0.0 7.0 333 59.6
Flows
national platforms (e.g. 7 24 5 12 58 12.1 41.4 259 | 207
national geosurveys)
regional platforms (e.g. 2 18 16 22 58 34 31.0 276 | 379
regional geosurveys)
commercial platforms (e.g.
Roskill Information 3 5 17 32 57 5.3 8.8 29.8 56.1
Services)
other platforms 3 2 7 33 45 6.7 44 15.6 73.3

Needs for improvement of raw material information (Q3)

This section of the survey covered the needs of the raw material information improvement. The
respondents could choose between different possibilities such as:

e improve access to information;

e support responding to information needs;
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e both;

e not relevant to my work.
The needs of improvement of raw material information were tested from the perspective of
four following categories:

a) ldentification and assessment of mineral deposits including:
a.l. Mineral endowment;
a.2. Onshore resource potential;
a.3. Offshore resource potential;
a.4. Greenfield exploration;
a.5. Brownfield exploration;
a.6. Geographical referencing and integration of earth observation, geological, land use,
socioeconomic and other data;
a.7. Historical information.

More than 30 % of respondents think that improvement of the access to information related to
Identification and assessment of mineral deposits is needed. The only discrepancy from this
trend is the “Offshore resource potential” which 49.1 % of respondents consider not relevant to
their work (Table 6). The respondents also used possibility to express another needs of
improvement of raw material information if those were not offered on the list. They pointed out
the importance of:
e Regulatory regimes and potential roadblocks for various commodity types (one
response);
e Land use availability (one response);
e Expertise available for selected countries (one response);
e Consistent information provided to national, state and region agencies to ensure support
during the exploration and exploitation (two responses).
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Table 6: Needs for improvement of raw material information related to Identification and assessment of mineral deposits.

Deliverable D2.2

Absolute figures

Percentages (%)

Category no improve support not valid improve support not
. both . both
response access responding relevant | answers access responding relevant

a.l  Mineral endowment 2 21 7 18 Il 57 36.8 12.3 31.6 19.3
a.2  Onshore resource potential I 2] 8 20 9 58 36.2 13.8 345 15.5
a.3  Offshore resource potential 2 14 6 9 28 57 24.6 10.5 15.8 49.1
a4 Greenfield exploration 0 19 9 21 10 59 32.2 15.3 35.6 16.9
a.5 Brownfield exploration 0 20 8 21 10 59 339 13.6 35.6 16.9
a.6  Geographical referencing and integration of

earth observation, geological, land use, 0 21 9 20 9 59 35.6 15.3 33.9 15.3

socioeconomic and other data
a.7 Historical information | 23 10 20 5 58 39.7 17.2 345 8.6
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b) Exploitation of mineral deposits including:
b.l. Land use constraints;
b.2. Investors and investment levels;
b.3. Existing and planned mining ventures;
b.4. Financing options for mining ventures;
b.5. Licensing procedures;
b.6. Mining operations (miners, production);
b.7. Environment, health and safety (EHS) issues;
b.8. Closure requirements;
b.9. Post mine closure responsibilities.

More than 40 % of respondents think that improvement of the access to information related to
“Land use constraints” is needed (Table 7). On the contrary, “Financing options for mining
ventures” are not relevant for their work. Respondents also used the possibility to express
another needs of improvement of raw material information if those were not the offered list.
They pointed out the importance of:

e Industrial minerals (one response);

e Future needs of nontraditional industrial minerals (one response).
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Table 7: Needs for improvement of raw material information related to Exploitation of mineral deposits.

Absolute figures

Percentages (%)

Category no improve support both not valid improve support both not
response access responding relevant | answers access responding relevant
b.l  Land use constraints 2 24 8 I5 10 57 42.1 14.0 26.3 17.5
b.2  Investors and investment levels I 14 10 I5 19 58 24.1 17.2 259 32.8
b.3  Existing and planned mining ventures 0 23 8 17 I 59 39.0 13.6 28.8 18.6
b.4  Financing options for mining ventures I 14 4 17 23 58 24.1 6.9 293 39.7
b.5 Licensing procedures 0 22 6 19 12 59 37.3 10.2 322 20.3
b.6  Mining operations (miners, production) 0 23 8 17 I 59 39.0 13.6 288 18.6
b.7  Environment, health and safety (EHS) issues 0 17 12 16 14 59 288 20.3 27.1 23.7
b.8 Closure requirements 0 17 8 18 16 59 288 13.6 30.5 27.1
b.9 Post mine closure responsibilities 0 17 9 17 14 59 288 15.3 288 23.7
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c) Anthropogenic stocks and recycling including:

c.| Abandoned mining waste deposits and tailings;

c.2 Abandoned mines for future land use (contamination, geological safety, etc.);

c.3 Above ground infrastructure stock of commodities (buildings, railways, etc.);

c.4 Subsurface infrastructure stock of commodities (water pipes, underground energy
cables, etc.);

c.5 Material flows for the recovery of commodities (demolition waste, industrial residues,
etc.);

c.6 Landfill mining for the recovery of commodities.

More than 30 % of respondents think that improvement of the access to information related to
“Abandoned mining waste deposits and tailings” is needed (Table 8). On the contrary, 50 % of
the respondents consider “Above ground infrastructure stock of commodities (buildings,
railways, etc.)” not relevant to their work. Respondents also used the possibility to express
another needs of improvement of raw material information if those were not the offered list.
They pointed out the importance of:

e Environmental impact plans (one response);

e Legal aspects of mine waste ownership (one response).
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Table 8: Needs for improvement of raw material information related to Anthropogenic stocks and recycling.

Absolute figures

Percentages (%)

Category no improve support not valid improve support not
. both . both
response access responding relevant | answers access responding relevant
c.|  Abandoned mining waste deposits and | 19 8 20 y 58 378 13.8 345 19.0
tailings ’ ’ ’ ’
c2 Abandoqed mines for future land use | 13 8 2 5 58 224 13.8 379 259
(contamination, geological safety, etc.)
<3 Above ground infrastructure stock of | 12 6 I 29 58 207 10.3 190 | 500
commodities (buildings, railways, etc.)
c4 Subsurface infrastructure stock of
commodities (water pipes, underground I 14 9 I 24 58 24.1 15.5 19.0 41.4
energy cables, etc.)
c.5 Material flows for the recovery of
commodities (demolition waste, industrial 3 16 7 12 21 56 28.6 12.5 21.4 37.5
residues, etc.)
c.6 Landfill mining for the recovery of ) 14 8 5 20 57 246 14.0 26.3 35|

commodities
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d) Other fields including:

d.l Life cycle perspective on environment, health and safety (EHS) impacts of exploration
and mining;

d.2 Mineral policies at global, EU, national and regional level;

d.3 Other policies affecting minerals extraction (regional development, trade, etc.) at
global, EU, national and regional level;

d.4 Reporting (accountability to shareholders, employees, local communities and the
general public);

d.5 Stakeholder identification;

d.6 Effective multi-stakeholder engagement.

Almost 40 % of respondents think that improvement of the access to information related
“Mineral policies at global, EU, national and regional level” is needed (Table 9). Respondents also
used the possibility to express another needs of improvement of raw material information if
those were not the offered list. They pointed out the importance of:

e Making project more visible on European market (one response);

e Establishment of the European central stock exchange (one response).
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Table 9: Needs for improvement of raw material information related to Other fields.

Deliverable D2.2

Absolute figures

Percentages (%)

Category no improve support not valid improve support not
both both
response access responding relevant | answers access responding relevant
d.l  Life cycle perspective on environment,
health and safety (EHS) impacts of 0 16 6 17 20 59 27.1 10.2 28.8 33.9
exploration and mining
d.2 Mln'eral policies at global, EU, national and | 23 13 16 6 58 39.7 224 276 10.3
regional level
d.3  Other policies affecting minerals extraction
(regional development, trade, etc.) at global, 2 2] 10 17 9 57 36.8 17.5 29.8 15.8
EU, national and regional level
d4 Reporting (accountability to shareholders,
employees, local communities and the 3 16 10 17 13 56 28.6 17.9 304 23.2
general public)
d.5 Stakeholder identification 3 18 10 I5 13 56 32.1 17.9 26.8 232
d.6  Effective multi-stakeholder engagement I 16 12 14 I5 57 28.1 21.1 24.6 26.3
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Emerging information needs of key clients (Q4)

In this section of the survey the EurGeols were asked to provide information on their clients and
particular what are the emerging questions raised by them which could influence on the EurGeols
work until 2020. Several categories were offered (Table 10) with possibility to choose up to three
answers. In general, the most regular clients belong to the exploration industry, followed by
mining industry, seological surveys and consultancies/planning offices. Additionally, investors (two
responses), international donors (one response), finance institutions (one response) and company
stakeholders (one response) were also pointed out as potential clients.

Table 10: Key clients of the respondents.

K . Number of Percentage
ey clients o
responses (%)
Geological surveys 22 37.3
Environmental agencies 13 22
Mining authorities 15 254
Land use authorities 7 1.9
Consultancies/planning offices 18 30.5
Academia/universities/research institutes 10 16.9
Exploration industry 42 71.2
Mining industry 38 64.4
Raw material processing industry (e.g. metal smelters, ¥ 18.6
cement production) ’
Civil society Il 1.6
Policy makers (ministries, parliaments, parties, etc.) 12 20.3
Other 6 10.2

Considering the four respondent categories, different key clients can be distinguished per each
category. The respondents working for Academia/University/Research institute (6 responses)
mentioned a) exploration industry; b) geological surveys; and c) mining industry as their key clients
(Figure 21).
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@ cxploration industry

@ oeological surveys

@ mining industry

@ consultancies ! planning offices

@ academia/ universities f research
institutes

® policy makers (ministries,
parliaments, parties, etc)

Figure 2 1: Distribution of the key clients within Academia/University/Research institute respondent category.

The respondents working for Consultancies/planning offices (6 responses) mentioned a) mining

industry; b) exploration industry; and c¢) consultancies/planning offices as their key clients (Figure
22).

@ =xploration industry

® geological surveys

& mining industry

@ consultancies{ planning offices

® policy makers (ministries,
parliaments, parties, etc)

® civil society

@ raw material processing industry (

e.g. metal smelters, cement
production)

@ mining authorities
@ crvironmental agencies
® other

Figure 22: Distribution of the key clients within Consultancies/planning office respondent category.

The respondents working for Industry (21 responses) mentioned mining industry, exploration
industry and geological surveys as their key clients (Figure 23).
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@ cxploration industry

@ oeological surveys

@ mining industry

@ consultancies ! planning offices

@ policy makers (ministries,
parliaments, parties, etc)

® academia f universities /research
institutes, exploration industry

@ raw material processing industry (
2.g. metal smelters, cement
production)

@ mining authorities

@ cnvironmental agencies
@ \and use authorities

@ other

Figure 23: Distribution of the key clients within the Industry respondent category.

The respondents working for Geological survey (8 responses) mentioned a) mining industry; b)
policy makers; and c) exploration industry as their top clients, although, comparing to other

respondent categories, the distribution of the key clients here looks more homogeneous (Figure
24).

@ =xploration industry

® geological surveys

& mining industry

@ academia/ universities / research
institutes

@ policy makers (ministries,
parliaments, parties, etc)

® civil society

@ raw material processing industry (
e.g. metal smelters, cement
production)

@ cnvironmental agencies
@ |and use authorities
@ mining authorities

Figure 24: Distribution of the key clients within the Geological survey respondent category.
Based on the question of the survey, What are emerging questions raised by your key clients, which

might influence your work significantly until 20207, the responses have been analyzed according to the
respondent categories. The questions raised by the clients were the base for the identification of
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the key words in each category. The Table || summarizes the main questions raised by the clients
of each respondent category. Additionally, key words, which could be used in the WP 6 ontology
level 2, are also listed.

Table | |: Summary of the main questions raised by respondents’ clients together with key words.

Are the countries to be invested "mining pro"

Respondent categories Question raised by their clients Key words
Academial/University/Research | ¢  Pprediction of pricing of commodities e commodity pricing
Institutes e Possibilities and outlook of financing of e financing

(6 respondents) exploration projects e  permitting

Consultancies/
planning

office

(31 respondents)

What is the EU position regarding the securing
of mineral resources on its territory?

What help is available to set up a tailings
reprocessing operation?

Where are the most suitable tailings?

What is the likely timeframe for permitting a
new mine?

What is the likely timeframe for re-opening an
old mine?

Constraints to exploration and mining (social/
environmental)

Environmental, infrastructure and security
constraints

What is the likely timeframe for permitting a
new mine and/or re-opening the old one
What help is available to set up a tailings
reprocessing operation?

tailings operations
permitting

financing

social constraints
environmental
restriction

security constraints
infrastructure
groundwater impact

Industry
(21 respondents)

What commodities will do best in the coming
years?

Will there be any shortage of any mineral raw
materials?

Where could we possibly find the next "mega
deposit"?

Are there more cost effective exploration
techniques?

Easy access to public reporting of resources
and reserves

Clear information on environmental
restrictions

Evolution of the mining and metal market
Funding

Marked needs

Cost of extraction

Future needs, occurrence, deposits and
extraction of lithium

Uranium and nickel economy

commodity pricing
financing

access to public data
environmental
restriction
extraction costs
lithium

uranium

nickel

Geological survey
(8 respondents)

Access to critical raw materials for our
national industry

Conflict of interest with regards to land use
policies

critical raw material
permitting
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Requirements to the online platform (Q5)

At the end of the survey, respondents also provided their opinion on possible features of the
future MICA platform and named 3 most important requirements for them to become the actual
users of the MICA online platform. The following options were offered and the responses are
summarized in Table 12:

a)

b)

<)

d)
e)

f)

g
h)

Each stakeholder question and the respective platform response should be documented in
a transparent and traceable way;

It should be possible to select between the latest data available, the most reliable data
available, the most comprehensive data available and to select between freely and
commercially available data;

The online platform should provide effective guidance to geologists how to employ the
methods suggested;

The online platform should contain all tools suggested with a free download function;

The suggested sequence of operations to answer a question, i.e. a combination of
information on data sets and methods & tools, should meet the scientific state of the art;
The online platform should provide additional guidance in case it suggests various ways to
meet a raw material information need;

The queries and responses by the online platform should be achievable in text, spreadsheet
and database format;

The online platform should display the output in an easy to understand and attractive
graphical format.

Table |12: Summary of the main questions raised by respondents’ clients together with key words.

MICA online platform requirements D o PercEntage
responses (%)
a) Question and the respective platform response should be ¥ 193
documented in a transparent and traceable way ’
b) Data selection (latest data available, the most reliable data 34 596
available, the most comprehensive data) ’
<) Effective guidance to geologists how to employ the methods 29 509
suggested ’
d)  Tools suggested with free download function 33 57.9
e) Suggested sequence of operations to answer a question 10 17.5
f) Additional guidance in case it suggests various ways to meet a 10 175
raw material information need ’
g) Queries and responses by the online platform should be 19 19
achievable in text, spreadsheet and database format
h)  Online platform should display the output in an easy to 24 24
understand and attractive graphical format

According to the responses, the MICA platform should provide the possibility to select between
the latest data available, the most reliable data available, the most comprehensive data available
and to select between freely and commercially available data (option b)), the platform should
provide effective guidance to geologists how to employ the methods suggested (option c)) and the
platform should contain all tools suggested with a free download function (option d)).
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6.1.3 Industry Survey

Basic information
The Industry Survey took place between 22 June 2016 and 9 September 2016 using Questback’s

Enterprise Feedback Suite (EFS) online survey tool. The questionnaire was developed by
Fraunhofer ISl including a pretest with other departments and an industry consultant working on
raw materials and environmental compliance for enterprises. 92 industry associations identified in
the stakeholder mapping (Erdmann et al. 2016) were invited to participate. Out of these, 10
industry associations responded (almost) completely. This yields a response rate of 10.9 %, which
is adequate for cold calling.

The respondents were asked to indicate the profile of their activity at the respective industry
association (Figure 25).

M strategic
management
B PR, I&C

M technical committee

member company

Figure 25: Distribution of occupancy profiles of the 10 respondents in the Industry Survey. Multiple answers were
possible (n=15). PR — public relation, 1&C — information and communication

All, but one respondent (n=9) assign themselves to the strategic management, which is an excellent
coverage of the intention to reach the strategic management of industry associations.
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component and part manufacturing
primary processing

secondary processing

material production

semi-finished products

basic material production

final end product manufacturing
waste collection and management
construction and civil engineering
dismantling

installation of equipment

Figure 26: Coverage of different parts of the value chain of the 10 respondents in the Industry Survey. Multiple

answers were possible (n=57).

The industry associations responding cover a wide part of the value chain (Figure 26), including
primary and secondary processing (n=7 each) and component and part manufacturing (n=8).
Coverage is weak for dismantling (n=2) and installation of equipment (n=1).

Results

The results were analyzed question by question. Taking into consideration the total response
numbers we present the results graphically and in absolute numbers, and refrain from indicating

percentages.
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QI How important are the following current strategic issues for your industry
association?

Circular economy
conflict minerals

permissions W very important
chemicals regulation important
competitiveness

TTIP, CETA, TiSA

B unimportant
midon't know
innovation system... B no response

price volatility
ethical requirements

SDGs

Figure 27: Importance of Current Strategic Issues for industry associations (n=10). SDGs — Sustainable Development
Goals. SDGs — Sustainable Development Goals; TTIP, CETA, TISA — international trade agreements under discussion
during the survey. Iltems shortened (for original items: see Appendix |, page 88).

The suggested current strategic issues are widely approved by the respondents as ‘important’ or
‘very important’ (Figure 27). Permissions of new industry facilities received four times an ‘I don’t
know’ presumably because this is rather a member company issue than an industry association
issue.

Selected amendments:
e trade regulation and policy
e environmental regulation and policy
e revision of regulation schemes
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Q2 How useful are the following raw material information platforms for your industry
association?

CRM_InnoNet

EGDI

EIT-KICRM
EO-MINERS

EURare
EuroGeoSource
i2Mine

INTRAW

Minerals4EU
MINVENTORY
ProMine

RMIS

IRP Global Metal Flows
national platforms
regional platforms
commercial platforms

W very useful
useful

M useless

mldon't know

W Nno response

Figure 28: Usefulness of existing raw material information platforms for industry associations (n=10). Items
shortened (for original items: see Appendix |, page 88). For the project acronyms: see list of abbreviations and
acronyms.

A significant share of the raw material information platforms suggested is unknown to roughly half
of the respondents (Figure 28). In particular CRM_InnoNet and INTRAW are seen as useful by 6
respondents. Only two items, the EIT-KIC Raw Materials and unspecified national platforms get a
‘very useful’ from three respondents.

Selected amendments:
e ERAMIN-EU Critical Raw materials RM Scoreboard
o USGS
e Yale University publications
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Q3: Which of the two improvement options (improve access/support responding) do
you consider as particularly important to your work?

Q3a: Raw Material Supply and Demand

criticality warning system

future criticality

conflict minerals W improve accesss

support responding

future demand for commodities
M both
future demand for specialities H not relevant

Hnoresponse
future RM supply

companions dependability

price development

Figure 29: Improvements needs of industry associations in the realm of Raw Material Supply and Demand (n=10).
RM — raw materials. Items shortened (for original items: see Appendix I, page 88).

For a significant share of topics in the realm of Raw Material Supply and Demand there are clear
needs to ‘improve access to raw material information’, among them future demand for commodities

and future demand for specialities and future raw material supply (n=5 each) (Figure 29).

Amendment:
e global future raw material demand of emerging technologies
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Q3b: Material Production and Manufacturing

processing industry structureiin...
processing industry plantsin...

future production in Europe... W improve accesss

regional clusters support responding

. W both
changing supply patterns

M not relevant
supply chain bottlenecks in...

Hnoresponse
design

substitution options

resource efficiency potentials

Figure 30: Improvements needs of industry associations in the realm of Material Production and Manufacturing
(n=10). Items shortened (for original items: see Appendix I, page 88).

In the realm of Material Production and Manufacturing five industry associations state a clear need
for ‘improving access to raw material information’ for processing industry plants in Europe, still four
industry associations for supply chain bottlenecks in Europe (Figure 30). Besides, industry
associations often need ‘both’, improve access and support responding for the other topics.

Amendment:
e intermediate products
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Q3c: Anthropogenic Stocks and Recycling

above ground infrastructure |
stock

W improve accesss
support responding

M both

flows for recovery H not relevant

MW no response
recycling

land fill mining

agile remanufacturing

Figure 31: Improvements needs of industry associations in the realm of Anthropogenic Stocks and Recycling (n=10).
Items shortened (for original items: see Appendix I, page 88).

Most topics entail the need for ‘both’, improve access and support responding. Subsurface
infrastructure stock (n=6), above ground infrastructure stock and city-level stock (n=4 each) are

unimportant for several responding industry associations (Figure 31).

Amendment:
e material flows, recycling rates and LCA of minor metals
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Q3d: Other Fields

investment cycles in exploration
and mining

game-changing technologies

life cycle perspective on EHS B improve accesss

support responding
material policies
P W both
other policies M not relevant
MW no response
reporting

stakeholder identification

effective multi-stakeholder
engagement

Figure 32: Improvements needs of industry associations in Other Fields (n=10). Iltems shortened (for original items:
see Appendix [, page 88).

Many topics suggested in other fields require ‘both’, improve access and support responding, in
particular material policies and other policies affecting materials (n=6 each) (Figure 32). Salient are
the 4-5 respondents who see stakeholder identification, life cycle perspective on EHS and reporting
mainly as an information access problem.
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Q4 What are emerging questions raised by your key clients?

Selected emerging questions (members):
e Life Cycle Analysis
e detailed information on the different recycling streams
e class 7 (radioactive material) port and shipping requirements

Selected emerging questions (key external stakeholders):
e innovation
e conflict mineral due diligence
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Q5 How important are the following future developments for your industry
association by 2020?

Europe circular economy
Europe bio-based economy

Europe regional economy mvery important

EU under threat important

B unimportant

RM abundance P

mldon't know

RM competition
Enoresponse

digital economy
instable economy and societies

environment and health driven...

Figure 33: Importance of Future Developments that could become relevant for the strategies of industry associations
by 2020 (n=10). RM — raw materials. Items shortened (for original items: see Appendix |, page 88).

Most future developments suggested are seen as relevant to the development of geological
surveys’ strategies by 2020 (Figure 33). A bio-based economy in Europe is unimportant for n=3 and
not assessable for n=2 respondents.

Selected amendments:
e renewal of manufacturing experts
e design/materials of primary or secondary origin

6.2 Stakeholder Workshop
Basic information
The stakeholder workshop took place at 27 September 2016 at Eurometeax’s premises along with

MICA’s Second Consortium Meeting.

Figure 34 shows the Agenda and Table |3 the list of participants. In addition, information material
was provided for the focus groups (see Appendix 4, page | 17).
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= Welcome and introduction (10:00-10:30)

= Demonstration of the MICA Online Platform (10:30-
11:15)

= Interim findings: stakeholder mapping and

stakeholders’ needs in raw material intelligence
(11:30-12:45)

Lunch break
= In-depth elicitation of needs in raw material
intelligence (13:30-15:00)
= Synthesis: Key avenues for further refinement of the
MICA project (15:00-16:00)

Figure 34: Agenda of MICA’s WP 2 Stakeholder Workshop (27 September 2016, Eurometaux premises in Brussels).

There was a common introduction to the MICA project and a demonstration of the MICA Online
Platform for the WP2 Stakeholder Workshop and the WP4 Method Workshop.

Then, the WP2 Stakeholder Workshop participants discussed the interim findings of WP2
presented by Fraunhofer ISI.

After lunch, four focus groups were built, each one treating a raw material knowledge domain in

depth. At the end, individuals had the opportunity to drop other RMI needs in raw material
knowledge domains not chosen for collective discussion.

Finally, the results of the WP2 Stakeholder Workshop and the WP4 Method Workshop were
synthesized in plenary.
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Table 13: List of participants of MICA’s WP 2 Stakeholder Workshop (27 September 2016, Eurometaux premises

in Brussels).

Deliverable D2.2

First Name Last Name Affiliation

Jan-Olof Arnbom SGU

Vincent Aubert Toyota Motors Europe

Guillaume Bertrand BRGM

Vanja Bisevac INTRAW/EFG

Teresa Brown BGS-NERC

Andy Clifton Rolls-Royce

Claudia Delfini EGS

Lorenz Erdmann Fraunhofer ISI

Eberhard Falck MinPol

Steven Fortier USGS

Christian Hageliiken Umicore

Sari Katalin MFGI

Dirk Lauinger NTNU

Pascal Leroy WEEE Forum

Erika Machacek GEUS

Bjorn Moller Fraunhofer ISI

David Ovadia Blenheim Natural Resources

Bjarni Pjetursson EGDI/GEUS

Henk Pool CEFIC

Lidia Quental LNEG

Barbara Radwanek-Bak PGI

Michael Ritthoff Wouppertal Institut

Nancy Savall EGS

Mark Simoni NGU

Patrick Wall VERAM/EGS
Results

The qualitative results of the Stakeholder-Workshop are summarized in section 3.2 and

extensively captured in the supplementary spreadsheet file.

6.3 Interviews

Basic information
The interviews took place in two phases:

e The first interview phase from June-September 2016 explored NGOs and industry
associations’ positions in depth.
e The second interview phase was designed to close gaps identified along the Second

Consortium Meeting, the Second AB Meeting and the Stakeholder Workshop all taking
place in the last week of September 2016.

Interview candidates were identified by making use of the Stakeholder Report (Erdmann et al.
2016) and additional web-searches.
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Interviews were mostly conducted by telephone, a few statements to the questions posed were
submitted in written form, and a WP2 partner joint a conference on financing to report her
impressions about raw material information needs. All these activities are covered under
interviews expressing individual views on raw material information needs.

Interviewees are not disclosed as they were guaranteed anonymity.

Results
The qualitative results of the interviews are summarized in section 3.3 and extensively captured in

the supplementary spreadsheet file. They are not published in a disaggregated way for reasons of
anonymization.
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Appendix: Supplementary material

Appendix |: EGS Survey - invitation letter and questionnaire

EGS Survey - Invitation Letter

<Subject:> EGS survey on raw material information needs of its members/MICA project
Dear #Person #Title #Last Name,

the MICA Project aims to improve the provision and delivery of raw material information to stakeholders in Europe
through a powerful, user-friendly online platform. It focuses on mineral raw materials (metallic, industrial and
construction minerals). The MICA online platform will integrate different data sets, methods and foresight tools in a
single platform. To this end MICA carries out a careful analysis of stakeholder needs.

EuroGeoSurveys (EGS), The Geological Surveys of Europe, is a partner of MICA and is now running a survey among
its members on geological surveys’ information needs, in co-operation with the Fraunhofer Institute for Systems and
Innovation Research (ISI).

You are receiving this request to take part in this survey because your views are vital to enhance our knowledge and
understanding of raw material information needs of geological surveys as potential users of the envisaged online
platform. The results will be used to account for the needs of the EGS members in the design and services of the
MICA online platform (see MICA leaflet attached and website http://www.mica-project.eu).

The online survey will be open until July 22th, 2016. It should take not more than |5-20 minutes to complete. Your
responses will remain strictly confidential and will only be used for the purposes of this study (see MICA data
protection statement attached). We will provide to all participants in the survey a copy of the results, and we thank
you in advance for your help in this effort.

To begin the survey, please follow your personalized link: #link

If you require any further information about the study or have any technical problems with the survey website, please
do not hesitate to contact us directly by email.

Yours sincerely,

#Person EGS
EuroGeoSurveys
Phone: #phone number | Email: # email address

Lorenz Erdmann
Fraunhofer Institute for Systems and Innovation Research ISI
Phone: +49 721 6809 313 | lorenz.erdmann@isi.fraunhofer.de
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EGS Survey - Questionnaire

Dmckversion Page 1 of B

Fragebogen

1 Start
MICA project: information needs of geological surveys

Welcome to the survey on raw materials information needs. This survey is designed for geclogical surveys and it is part of the
works being developed by the MICA project

The MICA project aims to improve the provision and delivery of raw material informartion to stakehalders in Europe through a
powerful, user-friendly online platform. 1t focuses on mineral raw maberals (metalllic, industrial and corstruction minerals) and
arthropogenic stocks of secondary raw matenaks.

“four input will contribute to making project cutputs mone useful to yourself and others, and also to defining research needs for
future work. The survey should take not more than 15-20 minutes to complete.

Your responses will remain strictly confidertial and wiil only be used for the purposes of this study.

To start the survey, please chok “continue”

2 Qi: Current Issues

Current strategic issues

vs (EGS) the rational and regional geosurveys in Eurcpe. We constantly review and refine our activities
to assist gur members in meeting their aw material information needs and leverage your Earth science knowledge to support the
EU’s competitiveness, social well-being, environmental management and intemational committments.

How important are the following strategic issues for your geological survey?

Plaase bick the respective bax.

‘wary important mpartant unimportant 1 don't hnew
The EU's Saw Materisl Initistive o [} a [+
of the Eurcpean pri berial

WI-‘ n primary raw mal Q 4] ] 4]
Volstile raw material prices ] a L] a
Public attitudes towands exploration & mining (e.g. [a) [n] O a
Land use, environment, heakh & sadety issues]
material stratngy of cur counkryfreglan)
=, L 0 o 0 o

Service to support
A T ey © © ° °
Spaiisl nd cts
fsumumm.m] ! o G a e
Budget pressure on our geniogiol surey [+ [v] ] Q
Tiene geciogical (]
mqnlmpm:"h:;lﬂ ey e espond ever © o © o
SCRnOes [I.g.mnmmvn:w Farn o Q = Lu)
antteopogenic stodies)

Plaage st up to 3 obfvér vary fmportant Strategic Bsues for your enlogical Survey.

htp/fwrwd efs-survey com/wwwi/print_survey php?syid=65189& memu node=print = 11.07.2016
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3 Q2 Use of raw material information platforms

Use of raw material information platforms

Geological surveys are both providers and users of raw materiad information. A number of raw material information platiorms have
emenged that you might already know. We intend to inconporate: some of them in the MICA onling platfonm.

How useful are the following raw material information platforms for your geological survey?

Plagse tick the respective box for U platforms.

wary uiaful usadfal unelesy 1 doa’t kivdw
CRM_InmoMNet - Substitution of critical aw materials
e e —— o [+] a [+
EGDI - European Geological Dada Infrastructul
(haEpz e, egdi-scope_su) " [+ [v] [+] [v]
[EIT-KIC Raw Materisls - haming the chalienge of raw
materials dependence N0 a Strabegic strength for Europe [a] a [] 1]
{hitp)/ekrammaberials eu)
EQ-MINERS - Earth Observation to improve best o o o o
[BrasCticE B TG (Rt e, - i s
[ELWare: ment of a European Rare Earth Element
{REE) for wninterrupted supply of REE rw o o o o
materials and prodiscts [ ht ) W s )
EurcGeoSource - ical information
an geo m-w Soegen [+] 4} [+ 1]
R W PO O i)
iZMine - the Inteligent Deep Mine of the Future
{hitp=// wwrwe.i2mine. eu} o o o o
IWTRAW - Fostering intemational cooperation on aw
materlals (hitp:/finkraw.eu) o 0 O I‘J
MirveralsdEU - provides data, information and
o minera and [+] 4] [+] [4]
Europe {ttp:) wiwe. mindratsS e i1
TORY - directory of data holders on
bocks and flows of primary and secondal materiaks
?m:p&.uummm‘om?vtwu T o 1] [+ o
astabases mimEnnryfcontent mirventany)
[ProMine -stimulaie the exiractivwe indusiny io deller
new producis & Fing indusiry O 1] O a
{hEp =y preming gtic )
RMIS - Raw Material Information Sysbem
hitpz/frmis. jrc. eceuncpaeu) o =] =) [+
othar vary useful BU raw material infommation
[ilatfoems:
Please tick the réspective box for non-EU platforms.
‘wary usaful usaful usminss I don't knew
IRF International Resource Pamel Working Growp
on Global Metal Flows O a O a
{hikpzffwww.unep. o/ rescurcepanel)
national platferms (o.g. national envircnmental
information systems ] a [+ a ]
regional platforms (2.0. regional ind wse planning o o
jportak)
{2 Roski
Sarvices) ] a Q a

other very useful mom-EU raw materal information
[platforms:

4 Q3 Needs for improvement of raw material information

Meeds for improvement of raw material information

htp/fwrwd efs-survey com/wwwi/print_survey php?syid=65189& memu node=print = 11.07.2016
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Today geoclogical surveys have to identify particular different sources in order to meet: their raw materal information needs. The
developmant of the MICA online platform aims to

SOCESS to different data sets (e.g. El-wide peological data, socio-economic data, etc ) and methods
&m{lq 3D models, scenana tnols for future and use) are made avadable in a3 single platform.
2. support to needs: first ask questions {e-g- from whom will we get how much raw
matertal in a circular econony?), and then the platform suggests sequences of o answer the e i
delivers combinations of information on data sets, methods & tools.

W want to know how you assess these two improvernent options in four knowledge fields.

‘Which of the two improvement options do you consider as particularly important to
your work?

Plagse bick your nasds in the fisld of mineral deposits.

suppart both: Enprove
improve sctmss s responding te sccass (1) and met ralavant to
Iinfersatian (1) information suppart our work

maaeds () rasponding (2}
mineral endowment D 0 0 0
aifshone: mesounce pobent il o] [+ [+ Q
greenfield exploration a =] a o
brownhed exploration o =] [+ a
geographical referencing and integration of earth-
aberseraation, geolegical, land use, sock-eConomic and a o a ]
oithar data)
histarcal infamation o o s} a
ATESION and Investment leves a =] o [+

Plegse specify up to 3 Other véry Impartant raw mstenal information nesds i the Reld of minersl Jeposits:

% Q3.2: Needs for Improvement of raw material information

Plagse bek your nesds in the feld of anthropogenic stocks.

support both: enprove
improve sctmss s responding te sccass (1) and met ralavant to
() our worck
s () rasponding (2}

st mine cosure responsibilties ] =}
ahansansd mining waste Sepesiis and eadings o o
abandoned mining sies for fubure Land use o 0
{contamination, peclogical safety, eic.)
ﬁwwgmmm?nsmummmm o o
subsurtace Infrastrachune stock of COMMSERS (In water o o
pips, unsanground cabks, stc )

o Q

oC O oD
oo o oo

htp/fwrwd efs-survey com/wwwi/print_survey php?syid=65189& memu node=print = 11.07.2016
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material Nows for the recowery of Comemod ites
(Semolition waste, industrial residues, o)

recycling levels of commodities (collection rabe, share of
recycling in total production, ebc.) a < o o

i ey et o o a o

Plegse specify up to 3 other véry Impartant raw mstenial information nesds fn the feld of snthrapogenis stocks:

& Q3.3 Needs for improvement of raw material information

Plagse bek your nesds in the feld of raw material supply and demand.

suppert both: mprove
improve sctass ks responding te Bctads (1) and mot relewant to

Infermatian (1) Information — our work
meads (2] rasponding (2}
wrty MMRL Tor criticality [indicators, o] [ [+] a
fubure criticality of minerals o o [+ a
confct minerals {origin, cestification, et} [l o [+ o
of o trom

{e.g. molyb:denam from copper) e a o a o
Semand trends for commodites o o [+ o
supply trends for commadities o] O [+] [v]
fubare share of primary supply in oGl supply a =] a o
commadity price trends nl o [+ 1]
fubuire primany and secondary production In Eurcpe. ] [n] ] 0
Lypes of processing n o o 4] a
Europe in the near fubure:

walue chain bottlenecks in Eurape o =} Q Q

Plegse specify up to 3 other wery impartant raw material information nesds in the faid of raw material supply and
demand:

7 Q34 Needs for improvement of raw material information

Plagze tick your nésds in other fMelds.

suppert both: mprove
Improve sctass ks responding te Bctads (1) and mot relewant to
Infermatien (1) Infurmation support our work

htp/fwrwd efs-survey com/wwwi/print_survey php?syid=65189& memu node=print = 11.07.2016
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Druckversion

Fmining (Anance, concEssion, devwelopmant, operatian,
chusure, #r_)

recycling [colkection, logistics, waste managemant,
material recovery processes, eic.)

e cycle ‘on environment, health and safety
{EHS] impacts of exploration and mining

mineral polcies at global, EU, national and regional kevel
cthar polichss aMeCcting Minerais Earaction [regonal
development, trade, efc. ] at global, BU, naticnal and
regional lewel

o o0 0 o
o oCc o ©
o O0C O O

reporting [; a o employ
iz employess, to kecal communities, to the general
public)

stakeholder identification

affact b mu iti-stakeholder engagement

o9 o
09 Q
od o

Plagse specify up to 3 other véry impartant raw msterial information nesds:

8 Q& Emerging raw material information needs

Emerging information needs of dients

The MICA online platform aims to assist you in meeting emerging raw material information needs.

‘Wheo are your key dients?

Plaase sort the client groups by refevance to your gealogical survey's extent of work:

Page 5 of B

o 90 0 o

oo o

exploration and mining

natioral ministries

other industry

regional ministries

i %i s §
il

cther: please specify

t

hitp:/fwrwd efs-survey com/wwwi/print_survey php?syid=65189%& memu node=print
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* Other cliant group:

‘What are emerging questions raisad by your key clients, which might influence your future
work by 2020 significantly?

Plegse il in up to 3 mest urgent, ameanging raw maters] information needs of your national / regional ministries.

Plegse fil in up to 3 mest wpent, emenging réw matensl infirmation Aeeds of pour other key cients.

9 Q5: Future strategic issues

Future strategic issues

A nurmnber of future developments are under way that may require strategic responses of your geslogical survey hawving Implications
for your raw material information needs_

How important are the following future developments for your geclogical survey by 20207

Plagse tick the respective bax.
I don't hnew

E

‘wary important important

[Eurcepe striving for 2 circullar ecoromy, other workd
regions for braditonal mining
[Eurnpe striving for 3 bio-bassd , GEher workd
mmm:wm-mmmm
[Eurcpan regions strwing for regionsl econombes,
othar word Pegions tor global mans
Scaring social conflicts over exploration and mining In
[Europe {land use conflicts, scandalization of mountain
fop remaval, offshore accidents, etc )
[EL umder hreat - fragmentsd EUrnpasn inbegration -
A world of rae maberial abundance (faling aw
material costs, fronier mining, new technolegies, etc.]
& world of increased competition for rew materials
{wolatile: and long-ierm increase in aw maberial costs,
clashing of national inberesis, etc.]

iobal scomomy | cannactivity and
d}z m-wmwnmmwar_ ns
Instable workd scansmy snd soceties (financial
CriSis, MiQraton, et

o

oo o oo o
oo o oo o

0o 0 Qo g3 ¢ 0o
a

0o 0 0 3 O 0

Other wary IMportant RLre developments:

10 0Q6: Requirements to the online platform

htp/fwrwd efs-survey com/wwwi/print_survey php?syid=65189& memu node=print = 11.07.2016
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Functional reguirements to the online platform

The MICA anline platform will host and combine different data sources and data types, methods and tools to respond to geological
surveys' {and other stakeholders’) raw material informartion nesds. Your information needs may range from simple routine
questions to singhe complex questions. The online platform shall be as powerful and user-friendly as possible.

‘What are your most important technical requirements to the envisaged MICA online platform?
Plagse salect up b 3 Most importsnt funchional raquirsments.

[] Each staiehoider question and the respective platform response shoukd be docsmentad in & trnsparent and tracsabie way.

o It should be possible to select between the latest data available, the most rellable data awailable, the mosi comprehensive data available
and to select bebween frealy and commencially available data.

[ The nline platisms shoukd provide affective guidance i techical experts how 10 employ the methods suggested.
[] Thi online platismn should contain 38 bocks suggested with 2 froe download Ranction.

u] The suggested sequence of cperations 10 answer a question, Le. a combination of information on data sets and methods & tools, should
meet the scientilic stabe of the an.

[] The enline plaifem should provide additicnal guidance in case: & suggests various ways to meet a aw material information need.
[ The queries and responses by the aning plationm should be archivabbe in test, spreadshest and Satabase fomat.
[0 The cnline platim should display the cutput in an easy o undersiand and adtractive graphical format.

Plegse il in up to 3 ather mast important functional reguirerments:

11 General information

General Information

Plegse Hek your position at the geolagical survey:

[0 sirategic management

u] data, and
[] minerak research

[ public relations

other - plagsa spacify:

Do you have furtheér commants?

12 Beenden
fou have reached the end of the survey.

Please submit your questionnalre by dicking on "continue®.
Afterwards, no changes are possible any more.

13 Endseite

You have ‘your

htp/fwrwd efs-survey com/wwwi/print_survey php?syid=65189& memu node=print = 11.07.2016
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Thank you wery much for your participation!

The MICA Team

htp/fwrwd efs-survey com/wwwi/print_survey php?syid=65189& memu node=print = 11.07.2016
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Appendix 2: EFG Survey - invitation letter and questionnaire

EFG Survey - Invitation Letter

Dear Colleague,

The MICA Project aims to improve the provision and delivery of raw material information to stakeholders in Europe
through a powerful, user-friendly online platform. It focuses on mineral raw materials (metallic, industrial and
construction minerals). The MICA online platform will integrate different data sets, methods and foresight tools in a
single platform. To this end MICA carries out a careful analysis of stakeholder needs.

The European Federation of Geologists (EFG) is a partner of MICAand is now  running
a survey among its members on geoscientists’ information needs, in co-operation with the Fraunhofer Institute for
Systems and Innovation Research (ISI).

You are receiving this request to take part in this survey because your views are vital to enhance our knowledge and
understanding of raw material information needs of professional geologists as potential users of the envisaged online
platform. The results will be used to account for the needs of the EFG members in the design and services of
the MICA platform (see MICA leaflet attached and website_http://www.mica-project.eu).

The online survey will be open until July 22", 2016. It should take not more than 15-20 minutes to complete. Your
responses will remain strictly confidential and will only be used for the purposes of this study (see MICA data
protection statement attached). We will provide to all participants in the survey a copy of the results, and we thank
you in advance for your help in this effort.

To begin the survey, please follow your personalized link: MICA Survey

If you require any further information about the study or have any technical problems with the survey website, please
do not hesitate to contact us directly by email.

Yours sincerely,

Vanja Bisevac

The European Federation of Geologists

Phone: +32 2 7887614 Email: vanja.bisevac@eurogeologists.eu

Lorenz Erdmann

Fraunhofer Institute for Systems and Innovation Research ISI

Phone: +49 721 6809 313 | Email: lorenz.erdmann@isi.fraunhofer.de
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EFG Survey - Questionnaire

MICA project information needs of geologists

MICA project: information needs of geologists

Welcome to the survey on raw materials information needs. This survey is designed for geologists and
it is part of the works being developed by the MICA project. The MICA project aims to improve the
provision and delivery of raw material information to stakeholders in Europe through a powerful, user-
friendly online platform. MICA focuses on mineral raw materials (metallic, industrial and construction
minerals) and anthropogenic stocks of secondary raw materials.

Thank you very much for your willingness to participate. Your input will contribute to making project
outputs more useful to yourself and others, and also to defining research needs for future work.

The survey should take not more than 15-20 minutes to complete, Your responses will remain strictly
confidential and will only be used for the purposes of this study.

PaWA MICA e rcee
| 4

EFG Communication <Question 1/5>

The EFG is a not-for-profit organisation whose purpose is to represent the professions of geology in
Europe, especially to the European Union and its various bodies. We communicate regularly with our
members through GeoNews, EFG's monthly newsletter, the biannual Eurcpean Geologist Journal and
social media.

Please let us know your opinion on EFG's media:

{thick the appropriate box)

1. Mark only one oval per row.

| strongly " Strongly | don't have an

agree Apug: Dinigres disagree opinion
GEONEWS - The new \
layout facilitates reading D D D D Q
GEONEWS - The newsletter N
Iy kel 24 32 €3 @) -
EUROPEAN GEOLOGIST
JOURNAL - Thematic O O O (@) D)
issues are appealing
LINKEDIN - The information —
provided on EFG H2020 ) e t_ D) @)
projects is sufficient
TWITTER - EFG tweets are
perde o D N O -

Use of raw material information platforms <Question 2/5>
hitps/idocs.google.cormn/fforms/d/13GgiuzZ qepU ThCBIF BYODSIWVhzyNnBdIB4AR 26f78jg/edit M
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MICA project: information needs of geologists

Geologists are both providers and users of raw material information. Beyond the geological portals you
are well familiar with, a number of European raw material information platforms have emerged. We intend
to incorporate some of them in the MICA online platform.

2. a) How often do you use these EU raw material information platforms?
Mark only one oval per row.

dally to monthly to yearly or less not at
weekly quarterly frequent all

L) LD

EGDI — European Geological Data
Infrastructure (http://www.eqgdi-
scope.eu)

EIT-KIC Raw Materials — tuming
the challenge of raw materials
dependence into a strategic
strength for Europe
(http://eitrawmaterials eu)
EO-MINERS - Earth Observation
to improve best practice in mining

0

EuroGeoSource — aggregated
geographical information on geo-
energy and mineral resources
(http://www.eurogeosource. eu/)
i2Mine — the Intelligent Desp Mine
of the Future

(http:/fwww.i2mine.eu)
INTRAW — Fostering intemational
cooperation on raw materials

Minerals4EU — provides data,
information and knowledge on
mineral rescurces and production
around Europe

hitp:// .mineralsdeu.
MINVENTORY - directory of
statistical data holders on stocks
and flows of primary and
secondary raw materials
(https://ec.europa.eu/growth/tools-
databases/minventory/content/min
ventory)

EURare —development of a
European Rare Earth Element
(REE) industry for uninterrupted
supply of REE raw materials and
products (http://www.eurare.eu/)
ProMine —stimulate the extractive
industry to deliver new products to
manufacturing industry

0 0{0]0|0] 0|0
00|0]0|0| O
010|000} O
010{0]0]0| O

0
0
0
0

Raw Materials Information System

other EU raw material information
platforms publicly available

00 0 0
00 0 0
00 0 0
00 0 0

3. In case you chose "other EU Information
platforms”, please specify.

hitps://docs. google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIBAR 2ef76]g/edit 21
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MICA project: information needs of geologists
4, b} How often do you use other raw material information platforms?
Mark only one oval per row.

daily to monthly to yearly or less not at
weekly quarterly frequent all

IRP - Intemational Resource

Panel Working Group on Global

Metal Flows

hitp://www.unep.org/resourcepan

el)

national platforms (e.g. national — r

geosurveys) \

regional platforms (e.g. regional

geosurveys)

commercial platforms (e.g. Roskill
Information Services)
other platforms

5. In case you chose "other platforms", please
specify.

Needs for improvement of raw material information <Question
3/5>

Today geologists have to identify particular different sources in order to meet their raw material
information needs. The developmant of the MICA online platform aims to:

(1) improve access to infomation: different data sets (e.g. Europe-wide geological data, socio-economic
data) and methods & tools (e.g. 3D models, scenario tools for future land use) are made available in a
single platform.

(2) support responding to information needs: stakeholders in Europe first ask questions (e.g. how large is
the resource potential for a commodity considering land use constraints), and then the platform suggests
sequences of operations to answer the questions, i.e. it delivers combinations of information on data
sets and methods & toals.

We want to know which of these two improvement options you consider as particularly important in four
knowledge fields.

a) ldentification and assessment of mineral deposits:

(choose your needs for improvement of information on the following themes)

hitps://docs. google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIBAR 2ef76]g/edit an
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6. Mark only one oval per row.

improve support responding  both: improve access (1) not
access to to information needs  and support responding relevant to

information (1) 2) @ my work
mineral re e
endowment Q D \D Q
onshore resource —
potential D [ D D \_)
offshore o
resource ( ) ( ) C ) )
potential
greenfield —
exploration D D \._> P
brownfield O {' —
exploration () - (D -
geographical
referencing and
integration of
earth . ) S
observation, @) ) ) O
geological, land
use,
socioeconomic
and other data
historical ~
information - O - k3

7. Please specify other urgent raw material
information needs for identification and
assessment of mineral deposits (up to three):

b) Exploitation of mineral deposits:

(choose your needs for improvement of information on the following themes)

hitps://docs. google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIBAR 2ef76]g/edit 4
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10. Mark only one oval per row.

improve support responding  both: improve access (1) not
access to to information needs  and support responding relevant to
information (1) 2) ) my work

land use
constraints
investors and
investment
levels

existing and
planned mining
ventures
financing options
for mining
ventures
licensing
procedures
mining
operations
(miners,
production)
environment,
health and safety
(EHS) issues
closure
requirements
post mine
closure
responsibilities

J 0

C

000000000
000000
000]0

000 000000

000
0100

11. Please specify other urgent raw material
information needs in the field of the
exploitation of mineral deposits (up to three):

12,

13.

c) Anthropogenic stocks and recycling:

(choose your needs for improvement of infermation on the following themes)

hitps://docs. google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIBAR 2ef76]g/edit &M
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14. Mark only one oval per row.

improve support responding  both: improve access (1) not
access to to information needs  and support responding relevant to

information (1) 2) ) my work
abandoned
mining waste
SacEslls Sl ) - O -
tailings
abandoned

mines for future

land use y
(contamination, D Q D C)
geological

safety, etc.)

above ground
infrastructure

stock of

commodities D O D O
(buildings,

railways, etc.)

subsurface

infrastructure

stock of

commodities

loriiees O - - -
underground

energy cables,

etc.)

material flows for

the recovery of

commodities

(demolition D
waste, industrial

residues, etc.)

landfill mining for

the recovery of D O )

commodities

0

-

0

0

15. Please specify other urgent raw material
information needs in the field of
anthropogenic stocks and recycling (up to
three):

16.

17.

d) Other fields:

(choose your needs for improvement of information on the following themes)

hitps://docs. google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIBAR 2ef76]g/edit &

103



M I c Mineral Intelligence
Av‘ Capacity Analysis

Deliverable D2.2

MICA project: information needs of geologists
18. Mark only one oval per row.

improve support responding  both: improve access (1) not
access to to information needs  and support responding relevant to
information (1) 2) ) my work

life cycle

perspective on

environment,

health and safety ( ) ( ) (:) D
(EHS) impacts of

exploration and

mining

mineral policies

at global, EU,

national and Q O
regional level
other policies
affecting
minerals
extraction
(regional
development,
trade, etc.) at
global, EU,
national and
regional level
reporting
(accountability to
she hareholders,

employees, local D Q
O

0
0

0
0
0
0

0
0

communities and
the general
public)
stakeholder
identification
effective multi-

stakeholder @ @

engagement

0|0

19. Please specify other urgent raw material
information needs on other fields (up to three):

20.

21.

Emerging information needs of key clients <Question 4/5>

Who are your key clients?

Please select up to three key clients of your work:

hitps://docs. google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIBAR 2ef76]g/edit m
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22, Tick ali that apply.
[ geological surveys
environmental agencies
mining authorities
land use authorities
| consultancies / planning offices
‘ academia / universities / research institutes
exploration industry
mining industry
raw material processing industry (e.g. metal smelters, cement production)
| civil society
| policy makers {ministries, parliaments, parties, etc.)
other
23. If you choose "other™, please specify.
What are emerging questions raised by your key clients, which
might influence your work significantly until 20207
Please mention up to 5 most urgent, emerging raw material information needs of your key clients.
24,
25,
26.
27.
28.
Requirements to the online platform <Question 5/5>
The MICA online platform will host and combine different data sources and data types, methods and
tools to respond to geologists’ (and other stakeholders') raw material information needs. Your information
https:/idocs.google.com/forms/d/13Gg6LzZq8pU ThC BIF bYOD SIWVhzyNn6dIB4R 26f 76| g/edit &M
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needs may range from simple routine questions to single complex questions. The online platform shall be
as powerful and user-friendly as possible.
29. Please select up to 3 most important requirements that could make you an actual user of the

MICA online platform.

Tick all that apply.

Each stakeholder question and the respective platform response should be documented in a

transparent and traceable way.

[ It should be possible to select between the latest data available, the most reliable data
available, the most comprehensive data available and to select between freely and commercially
available data.

The online platform should provide effective guidance to geologists how to employ the methods
suggested.

[ The online platform should contain all tools suggested with a free download function.

| The suggested sequence of operations to answer a question, i.e. a combination of information
on data sets and methods & tools, should meet the scientific state of the art.
The online platform should provide additional guidance in case it suggests various ways to
meet a raw material information need.
| The queries and responses by the online platform should be archivable in text, spreadsheet
and database format.

. The online platform should display the output in an easy to understand and attractive graphical

format.
30. Please specify other urgent requirements to the MICA online platform:
General information
Please let us know more about you.
What's the type of organisation you work for?
31. Tick alf that apply.
industry
geological survey
public authority
academia / university / research institute
| consultancy / planning office
other
htips:/idocs.google.com/forms/d/13Gg6uzZ q8pU TbC BIF bYOD SIW VhzyNn6dIBAR 2ef76gledit ]
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32. If you choose "other™, please specify:

Please tick the principal thematic area(s) you work in:

(you can choose more than one)

33. Tick all that apply.
| regional reconnaissance and prospection
mineral exploration
planning of mining ventures
|| development/engineering of mining ventures
financing of mining ventures
“ licensing of mining ventures
| mining operation
| mining support services (consumables, machinery, etc.)
| environment, health and safety (EHS) issues of mining
| long-term stewardship of mines
| land use planning
earth sciences / applied geological sciences
professional training

: other

34. If you choose "other™, please specify:

35. Please list the countries where you normally
work

36. What is your current age?
Tick all that apply.

| less than 29
| 30-39

4049

50-59
| 60 and oider

hitps:/docs.google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIB4R 2ef76]g/edit 101
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37. Do you have any further comments?

Thank you for participation in this survey! We are looking

forward to sharing the results with you!

If you tick the "submit" button, no further changes of your responses will be possible. If you want to
change your responses, you should click the "back™ button(s).

Powered by
E Google Forms

hitps://docs. google.comAorms/d/13Gg6uzZ q8pU ThC BIFBYOD SIWVhzyNn6dIBAR 2ef76]g/edit 111
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Appendix 3: Industry Survey - invitation letter and questionnaire

Industry Survey - Invitation Letter

<Subject:> Survey on raw material information needs of industry associations/EU project “MICA”
Dear #Person #Title #Last Name,

the EU- funded MICA project aims to improve the provision and delivery of raw material information to stakeholders
in Europe through a powerful, user-friendly online platform. It focuses on metals, industrial minerals and construction
materials both of primary and secondary origin. This MICA online platform will integrate different data sets, methods
and foresight tools in a single platform. To this end MICA carries out a careful analysis of stakeholder needs.

The Fraunhofer Institute for Systems and Innovation Research (ISI) is a MICA partner and conducts a survey among
industry associations representing the materials, manufacturing and recycling industries with the aim to identify their
raw material information needs.

#You# are receiving this request to take part in this survey because your views are vital to enhance our knowledge
and understanding of raw material information needs in particular of European industry as potential users of the
envisaged online platform. The results will be used to account for the needs of the different industry sectors in the
design and services of the MICA online platform (see pdf attached and website http://www.mica-project.eu).

The online survey will be open until July 22nd, 2016. It should take not more than |5-20 minutes to complete. Your
responses will remain strictly confidential and will only be used for the purposes of this study (see MICA data
protection statement attached). We will provide to all participants in the survey a copy of the results, and we thank
you in advance for your help in this effort.

Please convey this Email to a suitable person in your association.

To begin the survey, please follow the personalized link: #link

If you want several people to fill in the questionnaire, please send us a request for another personalized link with the
email address of the recipient.

Please do not hesitate to contact us directly by email in case you require any further information about the project or
have any technical problems with the survey.

Yours sincerely,
Lorenz Erdmann for the MICA team

Fraunhofer Institute for Systems and Innovation Research ISl
Phone: +49 721 6809 313 | Email: MICA@isi.fraunhofer.de
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Fragebogen
i Start

MICA project: raw material information needs of industry associations

Welcome o the survey on raw materials information needs. This survey is part of the EU-funded project MICA and specifically
designed to gather the nesds of industry associations representing the materials {incl. raw material processing), manufacturing
and recyding industries.

The MICA project aims to improve the provision and delvery of raw material information to stakeholders in Eurcpe and beyond
through a powerful, user-freindly ondine platform. It focuses on metals, industrial minerals and corstruction materials both of
primary and secondary origin (ttps fwwe-mica-project eu ).

“Vour input will conkribute to making project cutputs mone useful bo yourself and others, and also to defining research needs for
future wark. The sursey should take not more than 15-30 minutes to complete.

Your responses will remain strictly confidential and will caly be used for the purposes of this study.

2 Q1: Current Issues

Current strategic issues

Industry associxtions represent the interests of their member companies in particular at EU bevel and assist them in meeting ther
Information needs in changing regulatory environments, dyramic markets and towards diverse societal claims.

How important are the following strategic Issues for your Industry?

Please tick the respective box.
‘wary lmnportant Important

E

I don't hnew

Circular Economy Action Plan of the EC {ind.
revision of waste directives)

Conflict minerals (proposal for 3 EU reguiation on
amiports)

o a

of in the EU
{review of Best Avalable Technique Reference:
documents)
REACH and non-REACH (review of chemicals
regulation}

Competitiveness of the European industry under
current raw material suppdy condRticns

TTIP; CETA, TISA (impacts on raw material trade)

[ of the P o
dieliver high value nowel materals & products

Volatile raw material prices

[Ethical requirements to European industry (e.g.
llmwﬂl:ﬂ:\’l’mmpnlr chain, own operations, end
of-life impacts)

o ¢ 00 CO C O O
o o 00CcOoO o O O 4
o ¢ ooO0oCoO C O 0O
o o oo0ooco Cc O

Sustainable Development Goals (SDS) (impacts:
an raw material supply)

Please list up to 2 other very important strategic issues for your industry.

3 @2t Use of raw material information platforms

http:/fwrw4d efs-survey.com/www/print_survey.php?syid=65283& menu node=print? 24.06.2016
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Use of raw material information platforms

A number of raw material information platforms have emerged that you might already know. We: intend to incorporate some of
‘them in the envisaged MICA online platform.

How useful are the g raw for your ¥?

Please tick the respective box for EU platforms.

‘wary usaful usadul usmiuss I don't knew

CRM_InnoMet - Substitution of ortical raw
matertals (www_crticalrawmaterials. su) o o o =
EGDI - Eurcpean Geological Data Infrastructure
{ hetpe,/f waw.egdi-scope. gu) Q Q o Q
EIT-KIC Rawr - h.InIrb; the of
raw materiais rllplnd-u:\l a strategic grength [+] a [+ a
for Europe (http:)/eitrawmaterials. su)
EQ-MINERS - Earth Observation to improve best a o a o
jpractice in mining (http:// www.ec-miners.eu)
EURare -development of a Eurcpean Rare Earth
Elemnent (REE) industry for uninterrupted supply of o o o o
REE raw materials and ucts
{ hittpe,/f waw. gurane. ey
EurcGeoSource - aggregated geographical
information on geo-energy and mineral resounes: [+] [u] [«] 1]
{http:/jwaw.surcgessournce eu)
i2mine - the Intelligent Deep Mine of the Future:
{ hietpe/f ww. 2mine_gu) o ] o o
INTRAW - Fostering international cooperation on o o o o
raw materiais {nbtps/rbraeeu)
lllrl.'iml!ll provides data, information ard

on mineral resources and productian a o =] [+]
lmuld rope [ http:/) wws. mineralsdeu_eu)
MINVENTORY - directory of statistical data holders
@n stocks and fiows of primary and seoondary raw o o o o
matertals (https://ec.europa. suy growthytoals-
databases)'minventory,‘content,/ minventory)
ProMine - stimulate the extractive industry to
dieliver new products to manufactuning Industry [a] [} o [ »]
{ http:/y promine. gtic f)
RMIS - Raw Haternd information System of the BC- Q a ") a
JRC (Fitp:)/rmis. jreec.europa.su)
other very useful EU raw material information
platfonms:
Please tick the respective box for non-EU platformes.

wary usaful il unelesy 1 doa’t kivdw

IRP Intemnational Resource Panel Working Group
on Global Metal Flows ] a o a
{ hittpe,/f ww. unep. org, resourcepanel)
national platforms (e.g. national gecsurveys) +] 4] [+ 4]
regional platforms (eg. regional geosurveys) a o o o
commercial platforms (2.g. Aoskll Information Q Q o "]

Services)

other very useful non-EU raw material
Iinformations:

4 §3: Needs for improvement of raw material information

Needs for improvement of raw material information
Today industries have to identify particutar different: sources in order to meet their raw material information needs.

The development of the HMICA online platform aims to

http:/fwrw4d efs-survey.com/www/print_survey.php?syid=65283& menu node=print? 24.06.2016
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1. improve access to information: different data sets (eg. EU-wide raw material production data, soclko-economic data, etc.)
and methods & tools (eg. life cycle analysis, soenana tooks for future materisl demand) are made availlable in a single

platform
2. support responding to information needs: stakeholders first ask guestions (e.g. from whom will we get how much
matertal in a drcular econanmy? ), and then the platform suggests sequences of to answer the e

delivers combinations of information on data sets, methods & tools.
We want ko know how you assess these bwo improvernent options in four knowledge fields.

‘Which of the two Improvement options do you consider as particularty Important to your work?

[Please ok your nesds in the field of raw material supply and demand.

Suppart both: ieprova
improve sctmss s responding te sccass (1) and met ralavant to
Infersatian (1) Infarmation Suppart Gt work
eadi (2] rasponding (2}
iy oy, masiaring. ey o o 9 a
future criticality of raw materais o +] L] a
conflict minerais (orgin, certficatan, etr.} o [»] 2] a
future demand for commodities o o [+ a
future demand for spedalities Q [+ [+ Q
furture r-:m':ﬂw {primary and o [+ o o
raw material price development (shart-, a o a (]

maedivm- and long-tenm)

[Please specify up to 3 cther very important raw material information needs in the field of mw material supply and demand:

% Q3.2: Needs for Improvement of raw material information

Please tick your needs In the fieid of material production and manufacturing.

Suppart both: ieprova
improve sctmss s responding te sccass (1) and met ralavant to
Infersatian (1) Infarmation Suppart Gt work
mesds () rasponding (2}
Europe: ttypﬂt!:vuupnn,m IWI!I:TIIII:“ o [} [+] a
leveis)
raw matenial scurcing, n':-u-p :mpllvn,ﬂnjr_mr e, o o a a
future and secondary material
pcudun'l‘ir:ﬂuupt (annurlzm et} o = o ]
ional dusters ( processing and
zrﬂumlng raw mlm Inte high valus produds) 2 o 2 a
supply chain bottienecks in Europe [l o [+ o
{supn:'!'rtI:u raw material |I'f|'l|'|'lllt.h|:.| " [ »] [»] [+] ]
optiors)

htp/fwrwd efs-survey com/wwwi/print_survey. php?syid=65283& memu node=print? 24.06.2016
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resource effidency potentials for European o =] ] [+]
Iindustry

Please specl’y up to 3 cther very important raw material information needs in the field of material production and manufacturing:

& Q3.3 Needs for improvement of raw material information

[Please ok your nesds in the field of anthropogenic stocks and recyding.

Suppart both: ieprova
improve sccuss raspanding ts sccass (1) and met ralavant to
Infersmation :1] Infarmation Suppart ek
s (1) rasponding (2}
abowve ground infrastructure stock of commodities (in
buiidings, rallways, gt} o Q Q Q
subsurface infrastructure: stock of commed ities (in a o a o
water pipes, underground cables, et )
manvabile uct stock of commodities (wehicles,
mtwun-rp'cmlﬂrmlu-. eic.) a o o o
city-level stock of commodities (location, guantity,
purity, bulldings passport, etc.) o L) L] o
materisl flows for the recovery of commiodities
{demolition waste, industrial residues, eic.) Q @ o Q
recyding (waste collection rates, share of necycling
in qupr'gdlﬂhrl. etc) Q e a e
Landfill mi for the recovery of commodities
{mruh.r-mmm eic.) a o o o
aglle remanufactuning (handie input vanety, flexcible o o o a

adaptation, etc. )

[Please specify up to 3 cther very important raw material information needs in the field of the anthropogenic stocks and recyding:

7 Q34 Needs for improvement of raw material information

Please tick your nesds in other fieids.

Suppart both: ieprova
improve sctmss s responding te sccass (1) and met ralavant to
Infersatian (1) Infarmation Suppart Gt work
maads () rasponding (2)
::m:rt!:y:l- In-:;_luﬂlul & mining (time o o O a
aperaticnal xdn'diz with :I.n':f“ Imm feare a [} 4] a
manufacturing, k)
o o 1] 1)

htp/fwrwd efs-survey com/wwwi/print_survey. php?syid=65283& memu node=print? 24.06.2016
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life: perspective on environment, health
-1‘:3:" (ENS) Impacts of raw matarials
aterial polides I, I

:glnnl pol at global, EU, national and o [s] O o

other policles affecting Evropean industry's

maiterial base (regional development, trade, etc.) at o =] +] +]

global, EY, national and regional level

lmm[m local :rwrfu:;:r:’r:::uq“nl fn} [n] [a]

[public)

stakehalder identification o L=} 0 [}
alth L+ ] < L+] =]

[Please specify any other very important raw material information needs (up to 3):

8 Q4 Emerging raw material information needs

Emrging raw material information nesds

It may be important for your industry assodation to identify first the emenging raw material information needs of your key clients.
The MICA anline platform aims to assist you in mesting such emenging raw materal information needs.

What are emerging toolcs, which might influence your future work by 2020 significantly?

By 2020, we expect cur members o raise these emenging topics:

By 2020, we expect cur key exbernal stakeholders to raise the following topics:

9 Q5: Future strategic issues

Future strategic issues

A nurmber of future developments are under way that may require strategic responses of your industry having implications for your
raw material information needs.

How important are the ng future for your v by 20207

[Please tick the respective box.

htp/fwrwd efs-survey com/wwwi/print_survey. php?syid=65283& memu node=print? 24.06.2016
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vy [Sportast nportant unisportant 1 doa't ke
E striving for a droular economy, other world
regicns for tradtional mining 3 @ o o a
[Eunope siriving for a blo-based economy, cther Q a Q a
wiarid regions for a minerals-based economy
E reglons striving for onal econom
ctnef worid togions o B! marents fos: o o o o
[EU under threat - rising disintegration tendendes [+] [ +] [+] [ +]
& world of raw material abundance (falling raw
nﬂrﬁlmmmmlr@mmm a [»] o [+]
ot
& world of Increased competition for raw
materials (volatise and long-term incnease in aw a o =] o
material costs, clashing of national interests, etc.)
A global digital economy (hyper connectivity and I o I o
bbig data, relocation of value chains, etc)
Instable world economy and secieties [finandal
crisis, migration, efc. ) ! o o o o
Envircnment and health issues drive raw material
cl chilld
:wglnbﬂ'pt '_i_:‘::l;?. ren's [+] 4] [+] 4}
Spalte 1

Other very Important future
developments

10 General information

General information

Please tick the part(s) of the value chain that your industry association covers:

[ processing of primary rae materials (e.g. blast fumace processing iron ore)
[] processing of secondary raw materals (&.. Slectne anc kimae processing stee scrap)
[ basic material proguctsan (&.g. metals, burme lme, etc.)

[ material production (e.g. production of alloys, cement, compasites, etc.)
[0 semi-finishes products (2.4, cods, ingats, ebc )

[0 companent and part manatactuning

[ final end-product mantachring

[ construction and chl enginaering

[ instaliation of equipment

[0 dismantling [ buildings, infrastructure, industrial facilities, etc.)

[] waste colisction and mansgement

ather: plesse specify

[Please tick your position:
[0 sirategic management of industry association
[0 public relaticns, information and communication of industry assoclation

[] technical committes § technical working group
[0 memiber company

other: please specify

Do you have further comments?

htp/fwrwd efs-survey com/wwwi/print_survey. php?syid=65283& memu node=print? 24.06.2016
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[Piease tick the following two bowes.

Mo Yas
1 want to pet the results of the survey 4} [u]
You can contact me in case you hawve a o

furthier questiors: for clarfication

If wou have ticked one or two boxes with “Yes', please drop your email address:

11 Beenden
fou have reached the end of the survey.

Flease submit your reponses by clicking on “continue®.
Afterwards, no changes are possible any more.

12 Endseite

htp/fwrwd efs-survey com/wwwi/print_survey. php?syid=65283& memu node=print? 24.06.2016
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Appendix 4: Information material provided at the Stakeholder Workshop

D1 Mineral deposits

Topics Subtopics

geo information geological , geophysical, geochemical and mineral resources maps and databases;
national/regional /district scale (1:50.000), geological research archive, geological structures and formations;
published and unpublished, open geodata

land use current land use and land use plans, urban planning, area development;

information protected areas (e.g. natural areas, cultural areas, recreational areas, indigenous people);
infrastructure plans (from government to municipality level, which municipalities where?);
groundwater capacity and competition, underground waters;

access (land use availability, restrictions), safeguarding of potential deposits and prospects

deposit information mineral occurences: size, location, quality data and mineral endowment of deposits;
consistent information provided to national, state and region agencies, access to consultants;
geological information, interpretation and modeling

resource onshore and offshore resource potential, resources and reserves (registered; licensed/proven);
classification and per deposit, in Europe;

documentation aggregate national datasets and databases from various sources, statistics easy access to public reporting
exploration existing data on greenfield and brownfield exploration;

information exploration permits, license holders;

funding opportunities for exploration;
constraints to exploration (see: land use information (above), D7 Political & legal framework, D8 Social
accountability & reporting)

historical drill core archives (national);

information compilation of historical data on raw material occurrences

geographical of earth observation, geological, land use, socio-economic and other data
referencing and

integration

N MICA
|

D1 Mineral deposits

1. How large is the possibility to find enough new resources in any given area to open
new mines (e.g. Greenland)?

2. Where are the most promising future mining areas (geclogical interpretation and
modelling, R&D focus, feasibility of prospective deposits, proposal for strategic use
of mineral resources)? Where could we possibly find the next "mega deposit’?

3. How much building material is available locally for a certain construction project
{e.g. sand, limestone]?

4. Which information on exploration works is available (licensing, reports, mining
industry/universities/companies involved, expertise available in a certain country}?

5. Which innovations in greenfield exploration will be available soon (e.g. more cost
effective)?

6. Which information is available about a specific raw material type, specific mineral
resources objective, mineral resources from a specific area (fact sheets)?

7. What are the possibilities and realistic prospects of financing exploration projects?

8. How can | get expertise/assistance from EU or other geological surveys for the
exploration of deep deposits of mineral resources?

F MICA e
e |
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D2 Mine development & mining

Topics Subtopics

constraints to mining social/environmental/geological/technical constraints;

small, complex, difficult access;

see also constraints to exploration (D1 mineral deposits, D7 Political & legal framework, D8
Social accountability & reporting)

encouragement of mining potential for expansion in Europe, economic viability;
small-scale mining;
technical and legal support, cross-border initiatives

Investment in mining investors and investment levels;
financing options for mining ventures

existing and planned mining ventures exploitation / mining concessions;
licensing procedures, ownership of mines, property protection, security of tenement;
See also D7 Political & legal framework

mining operations mining companies, production amounts, (current and historical);
mining efficiency in times of low commodity prices, improvement of extraction rates

environment, health and safety issues waste minimisation, waste utilization (e.g. quarry/marble )
mine closure requirements, post mine closure responsibilities (environmental impact plans)
Tailings: see also D3 Anthropogenic stocks & recycling , D7 Environment & health

Trends and issues technological trends in mining processes, automated deep mining, integrated system for
metals processing and refining, optimisation measures, technology overhaul needs,
employment;

new sustainable concepts and solutions for mining,

D2 Mine development & mining

1. What is the overall risk of exploration and mining of mineral X in country Y?

What do we know about the accessibility of commodity X in country Y for mining?

3. How will the political situation in country Y develop with regard to mining in the next
couple of years (e.g. REEs that contain Uranium in Greenland)?

4. Will commodity prices stay high enough to be able to effort the next phase of exploration?

What is the cost of extraction for mining commodity X?

6. Growing interest in infrastructure developments — especially for low value high volume
commodities. Which infrastructure needs to be built to transport minerals in the future?
Where are they built? What materials will be needed therefore?

7. What are the possibilities and realistic prospects of financing mining projects?

8. How long is the likely timeframe for permitting a new mine / to re-open an old mine?

N

v

118



Mineral Intelligence
A Capacity Analysis

Deliverable D2.2

D3 Anthropogenic stocks & recycling

Topics

Subtopics

above ground infrastructure stock of
commodities

in buildings, railways, etc.

subsurface infrastructure stock of
commodities

in water pipes, underground cables, etc.

movable product stock of
commodities

vehicles, consumer electronics, etc.

city-level stock of commodities

location, quantity, purity, buildings passport, etc.

material flows relevant for the
potential recovery of commodities

waste materials (demolition waste, industrial residues, etc.), material composition;
waste uses

recycling

recycling levels of commodities ,waste collection rates (e.g. WEEE), share of recycling in total
production, real and potential recovery rates;

differences between recycling rates (calculation methods, closed vs. open recycling, input vs.
production share, etc.);

input properties, recyclability data

re-manufacturing

effective and economic technologies for recycling and recovery, agile remanufactrung
(handle input variety, flexible Adaptation), etc.;
output properties, improved downstream processing of mixtures

landfill mining for the recovery of
commodities

waste fractions (site, location on landfill, materials contained in quality and quantity),
environment (accessibility, degree of inertisation, etc.)

abandoned mines

waste deposits and tailings: potential for secondary use, chemical information
sites for future land use: contamination, geological safety, etc.
See also: D1 Mine development and mining, D7 Environment & health

D3 Anthropogenic stocks & recycling

1. How does the urban environment interact with the subsurface?
2. How much secondary material of commodity X is in stock (inventory per stock type,

data harmonisation)

3. Where and when do stocks occur as wastes and scraps in which quality and

quantity?

4. What are the characteristics of different recycling streams in detail?

5. When and where is how much secondary raw material needed and for what
purposes (e.g. slags in concrete)?

6. Which quality standards to secondary raw materials are in place in which

location?

7. What European research is available on the treatment of tailings for material
recovery? Where are the most suitable tailings for reprocessing? What help is
available to set up a tailings reprocessing operation?

8. What is the waste resource potential for secondary use in a circular economy?
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D4 Material production & manufacturing

Topics Subtopics
raw-material processing industry in structure: types developed, competition, relocation, types vanishing;
Europe investment: investors, investment levels;

plants: sites, raw material sourcing, energy supply, etc.

future primary and secondary material amounts, primary and secondary share;
production in Europe actors (companies, intermediaries, etc.);

regional clusters mining, processing and transforming raw materials into high value products;

supply chain / value chain issues impacts of changing raw material supply patterns on value chains;

bottlenecks in Europe (loss of manufacturing, future skills deficits);
flexible and delocalized approaches for intensified processing

design of materials, products and supporting raw material information, eco-design;

infrastructure substitution options, risks and costs of new materials
support SMEs

resource efficiency potentials for energy efficiency, energy pricing;

European industry (processing, material efficiency, no net loss;

manufacturing)

external trends game-changing technologies (industry 4.0, additive manufacturing, etc.);

socio-technological innovation, customer-driven small series production;
business challenges and opportunities in a circular economy

D4 Material production & manufacturing

o

What information is available to support materials choices comprehensively (e.g.
informed criticality choices)?

Who are the biggest producers and users of any material (e.g. W, Co, Ta),
component (e.g. battery) or OEM (e.g. electric vehicles) in Europe / globally?
Which companies strive for cost competitiveness and innovation respectively
(investment focus in times of low raw material prices)?

How will digitalisation / industry 4.0 affect raw material supply and demand
patterns?

How is the global supply chain / value net of a certain commodity?

How do material requirements develop for certain technologies?

Can particular construction activities be adequately supplied with local
construction materials? What is the local context of production using critical
materials in the respective products?

What is the contribution of commodity x to the economy (value creation, circular
economy, etc.)
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D5 Raw material supply and demand / criticality

Topics Subtopics
early warning system for Critical minerals as defined by the EU / USGS
criticality to our industry / to a territory;
indicators, monitoring, etc.
future criticality of raw future supply and demand (see below), abundance / competition for raw materials;
materials EU, global level, industry
conflict minerals origin, certification, etc.

See also D8 Social accountability and reporting

trends in raw material amounts at European and global level, industry sector (commodities, specialities);

demand material trends, material standards, new application fields of materials, new production lines of
materials, competing materials (see also D4: Material production and manufacturing);

emerging technologies, developments requiring a different package of raw materials (e.g. Li, Co,
Ta, W, U, Ni, glass fibre, carbon fiber, resins, non-traditional industrial minerals)

trends in raw material amounts at European and global level, industry sector (commodities, specialities);
supply evolution of the mining and metal markets [geosurveys];
primary and secondary share, sources, competitiveness of Europe’s primary sector, etc.,

dependence of companions | e.g. molybdenum from copper
from major commodities

raw material price prediction of commodity prices (short-, medium- and long-term prices);
development / trends price volatility

D5 Raw material supply and demand / criticality

1. Will there be any shortage of any mineral raw materials (supply / demand
projections) [consultancy] — where, when and for whom?

2. What data is available for minor metals and minerals (issue of small sectors;
production, end-use / reliability and costs of data)?

3. How does the economy of certain commodities / wastes work (e.g. Ni, U, metal
scap markets) (understand and enhance functioning)?

4. How do the markets for material X develop (spatial, temporal)? Which trends and
developments drive the markets (producer-user relations, exporter/importer, legal
aspects, innovation, etc.)?

5. How reliable and consistent are minerals data for stock exchanges, commodity
markets and financial systems?

6. What commodities will do best in the coming years (market needs)? [consultancy]

7. How is the access to primary and secondary raw materials relevant for a certain
territory or industry?

8. How long will overcapacities in China sustain? What will happen afterwards?
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D6 Political and legal framework

Topics

Subtopics

Sustainable Development
Goals

environment and health issues drive global raw material use

Raw materials policy and
regulation

Raw Material Initiative, (pan-)European Geological Service;
conflict minerals regulation;
regulations for exploration and mining (minerals act, minerals permits), national / regional

Areas policy and regulation

international ocean governance (offshore mining), bio-based economy;
Natura2000, nature conservation, national / regional

Spatial planning, land use, property rights

See also D1 Mineral deposits (availability/restrictions)

Industry, economy and
trade policy and regulation

EC’s policies on digital economy, regional economy, electricity market reform, electromobility market
framework;

industrial emissions directive, European Pollutant Release and Transfer Register, Emission Trading
Scheme ETS review; environmental fiscal reform;

WTO regulation, most favored nation decisions (esp. China), data on trade and trade restrictions (OECD
database, EC trade commission); EU trade tariffs, shipping and port requirements for radioactive
material; Chinese trade policy and regulations, market economy status, dumping; also NZ and CN

Materials policy and
regulation

Chemicals regulation (REACH impacts on raw material supply; big investment for Europeans but no so
big control at the borders and no equivalent measures outside of Europe; non-REACH review)

Circular economy policy and
regulation

EC Circular Economy package and national / regional regulation: waste framework directive, waste lists
(Which countries classify which products as hazardous?), waste shipment regulation (Which countries
allow easy shipping of EOL products?), landfill directive, product responsibility;

amendment mining waste directive;

incentives and barriers for the circular economy, markets in the circular economy, lifestyle changes

D6 Political and legal framework

1. What is the impact of different primary and secondary raw material supply options on
the Sustainable Development Goals?

2. What is the national mineral strategy / EU position regarding the securization of
mineral ressources on its territory?

3. What are the regulatory regimes and potential roadblocks for mining of commodity X
in country Y (e.g. will cyanide in Au make permitting possible in Brazil)? Are the
countries to be invested "mining pro“?

4. s trade fair for commodity X? (level playing field: independent disaggregated data,
trade flows, tariffs, subsidies, stockpiling, energy prices, etc.)

5. What are the most relevant "trade defense cases” (reliable data to convince the EC)

6. Which environmental and health regulation is applicable to mining and materials
production in country/region Y? How are different commodities impacted by the
revision of the Emission Trading Scheme?

7. What is the impact of overregulation, particulary on SMEs?

8. What are regulatory bottlenecks to recover materials by the process industry?
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D7 Environment & health issues

requirements _

Clean technologies Environmentally friendly extraction and separation technology

water Water use and consumption: quality, quantity;
impacts of mining on water, groundwater and marine ecosystems (mine water discharge into
the sea)

waste waste minimisation;

mining waste (legal aspects of ownership, amounts, management techniques);
end-of-life waste;
See also D3 Anthropogenic stocks & recycling, D6 Political & legal framwork;

air greenhouse gas emissions, air quality, noise, vibrations,

Resource relation to cimate change and land use;

efficiency See also D4 Material production and manufacturing

areas protected areas, nature conservation (NATURA2000), biodiversity outside officially protected

areas
See also D6 Political & legal framwork

toxics cyanide, mercury management

Environmental life cycle perspective on EHS impacts of mining and recovery of materials from waste;
impact LCA, footprinting of raw materials, MFA for waste;

assessment recycling rates;

See also D3 Anthropogenic stocks & recycling, D5 Raw material supply & demand, criticality

iy o
awal MICA
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D7 Environment & health issues

1. What LCA data and studies are available (repository, methodological leeway compared
to LCA standard, footprint of materials, link product systems and raw materials)?

2. What is the environmental impact of primary supply of commodity X compared to its
secondary supply?

3. How large are the environmental improvement potentials for primary and secondary
raw material supply?

4. How do environmental and health related measures affect the life cycle costs of a
mine or material production facility?

5. Where are and where will be ,no go areas” for mining from an environmental
perspective (efforts for a stringent definition)?

6. Who are the stakeholders in this field to be gathered in multi-stakeholder initiatives?

7. What are the best metrics in the calculation of concepts such No Net Loss/ Net Gain in
the translation of raw material (Natural Capital) into more sustainable opportunities?

8. How safe is mining of certain commodities (e.g. Uranium) in a certain natural
environment (e.g. Greenland)?
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D8 Social accountability & reporting

e e ——

ethical social conflicts over mining;

requirements public attitudes towards mining

business legal compliance;

integrity revenue and payments transparency

social fair labor and terms of work, occupational health and safety;
responsibility emergency prerparedness and response, security arrangements;

human rights due diligence and compliance, mining and conflict-affected or high-risk areas;
community health and safety, community and stakeholder engagement, obtaining community
support and delivering benefits, free, prior and informed consent (FPIC);

cultural heritage, resettlement;

grievance meachanism and access to other remedies

positive legacies  (environmental and) social impact assessment;
reclamation and closure
note:
* IRMA:
2 business integrity requirements, 13 social responsibility requirements, 10
environmental responsibility requirements, 2 positive legal requirements
¢ environmental responsibility and environmental impact assessment: D7

N MICA
|

D8 Social accountability & reporting

1. How can the multitude of assurance and certification schemes be rationalized? (also
compliance with different standards)

2. Will the Initiative for Responsible Mining Assurance (IRMA) Standard (Draft April 2016)
requirements drive the raw material information needs? (CSO)

3. How can recognition of responsibly produced materials be gained by the downstream
commodity companies?

4. Which are the public attitudes towards mining in any given area?

5. Which knowledge has to be made available and communicated to whom to establish
trust?

6. What has to be done to get a social license to operate (exploration, onshore and offshore
mining, recycling facility)?

7. What constitutes a ‘fairer’ distribution of benefits from resource exploitation?

8. What would be the impacts of enforced anti-slavery and child labour legislation on
primary and secondary raw material supply?
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Appendix 5: Interview guideline

Introduction:

The MICA project aims to improve the provision and delivery of raw material information to key
stakeholders. We have identified your organisation as such a key stakeholder group. You can
benefit most from the envisaged MICA online platform, if you raise your particular raw material

information needs. That's why we want to find out, what you really need.

The conversation is planned for approximately 20 minutes. Your views will be analysed and
expressed only in aggregated anonymized form.

Section | - Topics
I) What are your major raw-material related topics?

2) Are there any emerging topics that are gaining importance?

3) How can MICA support the raw material information needs for topic x? What kind of
information must it contain (e.g. data on actors, investment volumes, spatial resolution)

Section Il - Questions

4) Who are your key stakeholders that need raw material information?
Please specify, who that is.

5) What are emerging questions raised by your key stakeholders (out to 2020)?
What do they want to know in more detail?

6) What do you want to know for your own specific purposes (out to 2020)?
Please specify, what exactly.

Is there another kind of information that indicates the emerging raw material information needs of
your stakeholders?
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Appendix 6: MICA data protection statement

Mineral Intelligence
v Capacity Analysis
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What is MICA?

The MICA project is an EC-financed research project that aims to develop a Raw Material
Intelligence Capacity Platform that can help answer a broad range of stakeholder questions on raw
materials. This MICA online platform identifies data, methods, tools and policies related to
stakeholder questions and shows the steps to take towards an answer. Further information is
available in the brochure attached (see pdf) and on the website (http://www.mica-project.eu).

Why participate in the MICA survey?

The MICA project aims to improve the provision and delivery of raw material information to
stakeholders in Europe through a powerful, user-friendly online platform. To this end, a number of
surveys are conducted. You are receiving this request to take part in this survey because your
views, as a potential user of the envisaged online platform, are vital to enhance our knowledge and
understanding of raw material information needs. The results of the survey will be accounted for
in the design and services of the MICA online platform. Your participation is voluntary and you are
free to withdraw any time. A refusal to participate will not have any consequences for you.

How is data protection ensured?

The MICA project complies with the EU directive on data protection and with any updates it
might receive during the life time of the project. Contact information (name, phone number and
professional email address) has been collected only for the purpose of selecting participants for
the survey. All your responses are confidential. Any project results will be published in
anonymised form only, with no means of linking them to individual people or organisations.

The information you provide is stored on secure computers, with access only by the immediate
research team. You are guaranteed that no personal details such as your name, telephone number
or email address will be revealed to people outside the project. All email communication will be
archived during the life of the project and used only for the purposes of the MICA project.
Retention of personal data is limited to the final documentation of the survey. After this period
the personal data will be destroyed.

Informed consent

By taking part in the survey you confirm your informed consent. If you require any further
information about the study, have further questions or have any technical problems with the
survey website, please contact us directly by email (see invitation letter).
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