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Terminology1  

CIVIC ENGAGEMENT: The definition of civic engagement2 could vary according to the context, from participation 

on election and decision-making or various forms of political initiatives to a very broad. In this report it is 

mentioned in the sense of an active involvement of the public in decision making with respect to land use. The 

term civic engagement is in the text alternatively exchanged with terms public engagement/public participation. 

GOOD PRACTICE ASPECT: “Good Practice Aspect” represents a solution or an approach to address a challenge 

or problem related to a Good Practice Topic. For the MINLAND cases, a Good Practice Aspect outlines the highest 

aggregated level of information of good practice. A MINLAND case might address one or several Good Practice 

Aspects that relate to one or several Good Practice Topics (Endl et al. 2018). 

GOOD PRACTICE ELEMENT: Elements of a Good Practice Aspect represent important building blocks describing 

in more detail what constitutes a Good Practice Aspect. Essentially, it is a way of explaining to an outsider how 

a Good Practice Aspect of a case study came to resolve a certain problem. The elements refer to a “Success 

Factor”, “Strategic Decision”, “Challenges / Problems encountered”, or “framework conditions/contextual 

factors” that help to understand and describe one MINLAND case Good Practice Aspect (Endl et al. 2018). 

GOOD PRACTICE TOPIC: A “Good Practice Topic” is one out of eight major MINLAND project topics that each 

address on of the major challenges for linking mineral and land-use planning policy in Europe. Each MINLAND 

case might respond to one or several Good Practice Topics (Endl et al. 2018). 

LAND USE PLANNING (LUP): Land-use planning is the systematic assessment of land and water potential, 

alternatives for land use and environmental, economic and social conditions in order to select and adopt the 

best land-use options. Its purpose is to select and put into practice those land uses that will best meet the needs 

of the people while safeguarding resources for the future.3 The land use planning is occurring at different 

administrative levels. Besides the scientific and policy dimension, it should be taken into account that making 

decisions about the “best” or “optimal” way of combining land uses raises fundamental and complex moral and 

ethical issues. 

MINERAL DEPOSITS OF PUBLIC IMPORTANCE (MDOPI): From the MINATURA2020 project definition: A mineral 

deposit is of public importance where information demonstrates that it could provide sustainable economic, 

social or other benefits to the EU (or the member states or a specific region/municipality).  

MINERAL DEVELOPMENT: It is any economic activity along the whole mineral value chain. It includes upstream 

mineral industry i.e. from identification of accommodation of mineral resources in the earth´s crust and its part 

which could be economically extracted (prospection, exploration), projecting, preparation of mining and 

extraction of minerals, and their processing to the products which are used in the downstream industries 

(depending on context, the downstream industries could be considered as mineral development activities). 

MINERAL LAND USE: The use of the land for mineral development activities. 

MINERAL POTENTIAL AREA (MPA): In the context of this deliverable, we refer to mineral potential areas to any 

area on the surface delineated by the vertical projection of the geological body or its part or areas with known 

mineralization in the subsurface which could contain valuable minerals. The value of minerals could be expressed 

usually in economic matters as an amount of mineral resources (inferred, indicated, measured) or mineral 

reserves (probable, proved) according to codes from the CRIRSCO family (JORC, PERC, CIM, etc.) using the 

                                                           
1 For more information and definitions see also: the spatial/regional planning (CEMAT Glossary, http://www.ectp-

ceu.eu/images/stories/Glossary-CEMAT/Glossary-English.pdf), spatial data (INSPIRE glossary: http://inspire-
regadmin.jrc.ec.europa.eu/glossary), mineral data (MINVENTORY glossary https://ec.europa.eu/jrc/en/scientific-

tool/minventory)  

2 the dispute about definitions of civic engagement is presented e.g. in an article of Ekman & Amnå (2012) 

3 http://www.fao.org/docrep/t0715e/t0715e02.htm#what%20is%20land%20use%20planning  

http://www.ectp-ceu.eu/images/stories/Glossary-CEMAT/Glossary-English.pdf
http://www.ectp-ceu.eu/images/stories/Glossary-CEMAT/Glossary-English.pdf
http://inspire-regadmin.jrc.ec.europa.eu/glossary
http://inspire-regadmin.jrc.ec.europa.eu/glossary
https://ec.europa.eu/jrc/en/scientific-tool/minventory
https://ec.europa.eu/jrc/en/scientific-tool/minventory
http://www.fao.org/docrep/t0715e/t0715e02.htm#what%20is%20land%20use%20planning
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CRIRSCO International Reporting Template (CRIRSCO, 2013) or their equivalents according to other reporting 

standards (UNFC, national reporting standards, etc.). Such reports publish results of prospecting and exploration 

projects. Areas with hypothetical mineral resources (areas where no deposits have been discovered yet but may 

be reasonably expected to exist in a known mining district (U.S. Bureau of Mines and U.S. Geological Survey, 

1976) could be also considered mineral potential areas.  

MINERAL STERILISATION: The loss of access to mineral resources due to the use of land for the development of 

activities that prevent their exploration or exploitation. In other words, it is the term used when development 

or land-use changes take place which permanently prevent the implementation of exploration activities or 

extraction of minerals from the ground. 

MINERALS SAFEGUARDING AREA (MSA): MSAs are policy and legal instruments to safeguard areas with mineral 

potential (MPA) or known mineral deposits and avoid their unnecessary sterilisation by non-mineral 

developments.  

MINERALS SAFEGUARDING: The act, process or procedure of ensuring that places (areas) where mineral 

resources occur are not occupied by other uses that may prevent their future extraction. Therefore, it includes 

places (areas) that may be needed for mining/quarrying facilities and areas for prospecting and exploration 

(where geology indicates mineral potential). 

MULTI-FUNCTIONAL LANDSCAPES: Landscapes which serve different functions and combine a variety of 

qualities (i.e., different material, physical, biological, cultural and social processes in nature and society occur 

simultaneously and interlaced in any given landscape); ecological, economic, cultural, historical, recreational, 

and aesthetic functions co-exist in multi-functional landscape approach. 

NON-MINERALS DEVELOPMENT: Development that is not associated with the winning (extraction) and working 

(processing) of minerals.  

PRIOR EXTRACTION: The extraction of minerals prior to development (development of any activity other than 

extraction) taking place. Could be also called test mining. 

PROXIMAL STERILIZATION: The sterilisation of a mineral resource by the influence of a development adjacent 

to the resource. The potential for impacts on the development, through noise or dust, makes it impractical to 

work the mineral resource adjacent to the development.  

PUBLIC CONSULTATION: It involves actively seeking the opinions of interested and affected groups. It is a two-

way flow of communication, which may occur at any stage of regulatory or policy development, from problem 

identification to evaluation of existing regulation, policy or decision. Public consultation is one of the forms of 

civic engagement in decision making within the public sector. 

REPORTING STANDARD: A code of practice that sets the minimum requirements for reporting mineral resources 

and reserves recognised by an official body e.g. a stock exchange regulator for use by companies or other entities 

in public reporting of mineral resources and reserves. An example is the CRIRSCO aligned Pan-European Reserves 

& Resources Reporting Standard (PERC 2013). A Reporting Standard is not codified in laws as a Reporting Code. 

Reporting Standard incorporates two parts: 1) A classification system: which allows the organisation of different 

levels of geological data in relation to levels of confidence and different degrees of technical and economic 

evaluation; and 2) The reporting rules: which prescribe the underlying principles on the reporting of mineral 

resources, mineral reserves and exploration results based on the reporting terminology and categorisation set 

by the Reporting Code classification system. 
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ABSTRACT 

The mineral land use in Europe is currently under a pressure of competing with other types of land uses. In 

practice, almost all kind of land uses seems to have higher priority than mineral-based activities. In densely 

populated areas the access to minerals could be beaten by demand for housing, infrastructure or other non-

mineral development. With means the increasing risk of sterilisation of mineral deposits. The situation might 

not be better in rural areas and landscape where the priority could be given to agriculture, tourism or nature 

protection.  

Significant role plays the political and other interests of different stakeholders´ groups where minerals industry 

has the image of unpopular political agenda. This connects to the fact that low social acceptance of mining by 

local communities is generally a problematic issue in Europe. In conclusion – there is a very small chance to find 

a conflict-free area for mineral development activities. 

In MinLand, we have adopted the value chain approach to mineral land use. It means that if we cut any part in 

the chain, the whole economy is broken and cannot work properly. The policy should be built upon linkages 

between demand and supply, upstream and downstream industries, society needs and economy, etc. The access 

to land for mineral-based industry is the corner stone of this process and should become one of the policy 

priorities. Actually, the value chain starts in the moment when minerals (as a part of the earth crust) becomes 

an objective of potential economic interest. So, first, there should be a demand for specific raw material which 

is determined by society needs, economic development and technological progress. Such a process is, thus, very 

dynamic (changes in time) and it understands the mineral resources in socio-economic context of production. 

This concept is applicable to any natural resources: water, forests, soil, land, energy, etc. They become resources 

always they are objective of humans use (water for drinking or irrigation, fertile soil for agriculture, forest for 

wood, etc.). Therefore, if we are speaking about protection of natural resources in land use planning, minerals 

should be treated equally as other natural resources. 

The connection between sustainable development goals (SDGs) and minerals extraction could play role in land 

use decision-making. What is sometimes overlooked is that the extraction and production of mineral resources 

enables the knowledge growth and innovation for their more effective use. In Europe we have the tools for high-

level innovations and framework for knowledge growth which could be (and it is) applied for extractive industry 

– the objective is to implement it to national policies. 

The integration of mineral resources in land use planning should occur it two stages: 

- Assessment of the current situation and future development needs. It includes data analysis, 

identification of challenging opportunities and constraints, and evaluation of alternatives; and  

- Decision-making on the best alternative and planning – its development, implementation and 

monitoring. 

The common ground for national/regional policies in Europe should consider: 

- Treating mineral resources IN PARITY with other natural resources based on understanding its dynamics 

(how the value changes in time) 

- The value or mineral resources should be closely linked to their potential use (application of value chain 

approach) 

- The sustainability of mineral land use should be represented by all dimensions: economic, 

environmental, social, not forgetting the governance components, knowledge growth and innovation 

potential 

- Authorities, industry and public should cooperate as partners both in policy and decision-making 
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- the multicriteria assessment, needs to be employed for valuation of mineral land use against other 

land uses which includes to respect that other values and society needs might have priority in specific 

situations 

 

Supporting national framework is based on the 5C: 

- Capacity (personal, technical, financial to work efficiently) 

- Competence (the decisions on technical aspects is made by a person with an appropriate expertise) 

- Cooperation (the authorities-industry-communities should work as partners in finding optimal solutions 

for all stakeholders) 

- Compatibility (possibility to combine different functions and land uses which are not conflicting) 

- Coherence (avoid or minimize the existence of opposing policies) 

In addition to general principles we have identified three pillars which shape our approach: 

Information and transparency – The geoscientific knowledge base and mineral data availability to relevant 

stakeholders are crucial input for development of policies and transparency in decision-making. Moreover, they 

contribute positively to investment attractiveness of the country. Of an added value would be the availability of 

information in the way they could be understood also to non-specialists. 

Balancing interests – Access to land for both – mineral exploration and extraction is necessary to support the 

security of supply from domestic sources and it should be an integral part of political agenda. The mineral 

exploration is the mean how to increase the knowledge about mineral potential of the country and it is essential 

for discovery of new deposits. The coherence between mineral quarrying and mining, and land use planning 

could impact positively on accessibility of land for mineral land use. The land use planning should take into 

account different stakeholders´ interests and needs, which should be objectively valuated to find balanced 

solutions. Potential benefits and risks need to be accessed from different point of view to make an informed and 

integrated decision. In this respect the cooperation and partnership between all stakeholders and relevant 

experts are needed to make not only scientifically and technically correct, but also politically acceptable results. 

The high-level environmental and social standards (including human rights) should be ensured in order to 

minimize negative impact of mineral activities on other land uses, values and people´s life. Voluntary initiatives 

going beyond legal requirements to maximize benefits and social acceptance are welcome and endorsed. 

Permitting and legal framework – sustainable solutions for mineral-based economic activities could only work 

if the framework conditions including permitting are viable for the industry (not deteriorating). The effective 

permitting and stable, as well as coordinated and integrated legal and policy framework, influence the viability 

for the industry and thus influence the likelihood to invest in the country. 

The Raw Materials Scoreboard represents a complex and comprehensive source of policy indicators for raw 

materials, especially in area of competitiveness, framework conditions and sustainability which could be relevant 

for objectives identified through this report. Several indicators could be also used from the Ad-Hoc Working 

Group National Minerals Policy Indicators. An aggregated indicator composed by list of factors influencing the 

willingness to invest in the country is well reflected in the Policy Perception Index (PPI) of the Fraser Institute 

Annual Survey on Mining Companies. From the government´s perspective, the total ranking of the PPI does not 

provide sufficient information about which issues needs to be improved, the responses on individual factors of 

the PPI would be of more added value. Some of the SDG indicators relevant for MinLand are covered by Raw 

Material Scoreboard.  Most of the indicators covers logically the extraction as it is the most impactful stage of 

the mineral development. Relatively sufficient indicators are available also for exploration, however there are 

only few which could be relevant for post-mining and mineral potential areas. It should be highlighted the 

objectives and possible indicators are not limited to those presented in this report. Moreover, the policy makers 

are encouraged to set their own fit-for-purpose objectives and respective indicators and use this report as a 

reference and source of inspiration how to support the mineral sector and enhance the mineral land use planning 

in their jurisdiction.  
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The challenging situation of minerals sector in respect to the access to land might represent at the same time 

the great opportunity how to improve its environmental and social performance, practices and how to better 

communicate with other (emerging) stakeholders. 

The common European approach on mineral resources in land use planning could be strengthened by policy 

Communication issued by European Commission. 

1 Introduction 

The common framework on natural resources planning in MinLand project is linking to the idea of MINATURA 

2020 project that mineral resources should be considered in land use planning in parity with other land uses4. In 

MINATURA 2020, the aim was to develop a concept and methodology for identification of so called “Mineral 

Deposits of Public Importance (MDoPI) in order to support mineral safeguarding in Europe. MinLand 

complement and goes beyond the achievements of MINATURA 2020 and investigates on contextual factors and 

framework conditions which influence the success in accessing the land for mineral development. 

Both projects support the aim of the European Commission to decrease the dependence of the EU on the imports 

of raw materials from outside its boundaries and thus to strengthen the domestic supply options. Since its 

existence, the European Innovation Partnership on Raw Materials (EIP-RM) is doing an intensive effort to 

implement the objectives of Raw Materials Initiative to foster the minerals supply to the European economy. 

The access to mineral potential in the EU via land use planning is one of the Priority Action areas of the EIP-RM 

publication – Strategic implementation plan to foster innovative solutions (European Commission, 2013).  

In this report, we provide the common framework based on the findings across different MinLand work packages 

and other available sources. Our approach is based on the understanding mineral resources (equally to any other 

natural resources) as a dynamic system closely linked to industrial value chain, sustainability principles and thus 

responding to society needs and contributing to our well-being. 

In this chapter we present those value chain and sustainability aspects and some conceptual issues, provide 

connection to other MinLand outcomes and describe the methodology used for elaboration of this deliverable. 

1.1 Economic value chains and natural resources planning  

In the debate about natural resources planning we need to clarify what the (natural) resources are and what is 

the respective position of mineral resources in that regard. There is no general agreement on what natural 

resources are or not. Usually we consider water, forests, soil, land, mineral resources and energy belonging to 

this group as they are clearly part of the nature and they are used by human for its good. The Figure 1, among 

others, shows the emergence of natural resources from the nature depending on the specific societal and 

economic context that changes in time.  The existence of natural resources is, therefore, conditioned by the 

value, which is assigned to them by human, otherwise they are just part of a nature.  Natural resources have 

certainly more than just economic value e.g. social, cultural, environmental, health, etc. However, it is mostly an 

economic dimension which gives the value to natural resources from the perspective of their potential use in the 

sense of consumption/production. E.g. as stated in Andersen (2012), “resource only exists in relation to a social 

context of production”.  

Moreover, to be used by human they need to be extracted (which is an economic activity) from their natural 

environment. At that moment, they become raw materials and are objectives of trade and material flows i.e. 

part of the industrial supply chain. The (economic) value of natural resources is depending on the demand for 

specific raw materials.  This goes in line with the understanding of natural resources as “stocks of materials that 

exist in the natural environment that are both scarce and economically useful in production or consumption, 

                                                           
4 In previous EU R&I framework programmes, also other projects addressed mineral land use such as OSNET or SARMa 
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either in their raw state or after a minimal amount of processing”. The close connection to economic value chains 

in the natural resources planning is of utmost importance and could not be separated if we are speaking about 

them in relation to meeting the demand for those resources. Mineral resources in this sense, are well fitting to 

this dynamic and economic understanding of natural resources. The use of natural resources brings also other 

benefits than just economic which might influence the overall value of natural resources, as described in the 

next subchapter. In the context of land use planning, mineral resources should have the same starting position 

as other natural resources such as water, forests, fertile soil, etc. when it comes to their valuation and 

valorisation from the perspective of their potential use. 

 

 

1.2 Minerals and sustainable development 

The question of sustainability of the current trend of development of our civilization is the concern which is 

connecting modern society around the globe. Mineral value chains (from exploration and extraction to 

production, use and recycling) could contribute directly or indirectly to sustainable development. Besides 

providing jobs, aiding to development of national economies, it could help to reach energy and resource 

efficiency targets, and many others (IIED 2002). The positive contribution of mining to sustainable development 

goals is pushed also by International Council on Mining and Metals (icmm.com)5 by presenting 10 principles on 

sustainability in mining. The comprehensive framework on implementation of sustainable development in 

mining and minerals sector was presented in the final report of the project Mining, Minerals and Sustainable 

                                                           
5 http://www.icmm.com/en-gb/metals-and-minerals/making-a-positive-contribution/sdgs 

Figure 1: A visual representation of understanding the natural/mineral resources dynamics including demand-supply 
relationship in a context of Circular Economy 

http://www.icmm.com/en-gb/metals-and-minerals/making-a-positive-contribution/sdgs
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Development of the International Institute for Environment and Development (IIED) in London. Its principles are 

summarised in a  

Table 1. 

Table 1: Framework for sustainable development principles for mineral sector according IIED 2002 

Sustainable development principles for minerals sector 

Economic Sphere 
• Maximize human well-being. 
• Ensure efficient use of all resources, natural and 

otherwise, by maximizing rents. 
• Seek to identify and internalize environmental and 

social costs. 

• Maintain and enhance the conditions for viable 
enterprise. 

Social Sphere 
• Ensure a fair distribution of the costs and benefits of 

development for all those alive today. 
• Respect and reinforce the fundamental rights of human 

beings, including civil and political liberties, cultural 
autonomy, social and economic freedoms, and 
personal security. 

• Seek to sustain improvements over time; ensure that 
depletion of natural resources will not deprive future 
generations through replacement with other forms of 
capital. 

Governance Sphere 
• Support representative democracy, including 

participatory decision-making. 
• Encourage free enterprise within a system of clear and 

fair rules and incentives. 
• Avoid excessive concentration of power through 

appropriate checks and balances. 
• Ensure transparency through providing all stakeholders 

with access to relevant and accurate information. 
• Ensure accountability for decisions and actions, which 

are based on comprehensive and reliable analysis. 
• Encourage cooperation in order to build trust and 

shared goals and values. 
• Ensure that decisions are made at the appropriate level 

adhering to the principle of subsidiarity where possible. 
 

Environmental Sphere 
• Promote responsible stewardship of natural resources 

and the environment, including remediation of past 
damage. 

• Minimize waste and environmental damage along the 
whole of the supply chain. 

• Exercise prudence where impacts are unknown or 
uncertain. 

• Operate within ecological limits and protect critical 
natural capital. 

 

In addition to economic, environmental, social and governance pillars, the sustainability in relation to mineral 

resources has another dimension. The dynamic approach to natural resources and development presented in 

Andersen (2012) describes the role of learning and innovation in the use of natural resources which could be 

valid equally for mineral resources. The main idea of this approach is that use of natural/mineral resources could 

lead to knowledge growth and innovation towards more effective/sustainable use if managed properly. Such 

perspective adds value especially from the long-term sustainability point of view i.e. if we look at the mineral 

development as a temporal land use and economic activity. Direct economic and social impacts are most 

intensive during the time when the mine is in operation and despite disturbing aspects (e.g. dust, noise, heavy 

vehicles transport, changes in landscape, etc.) it contributes to economic development. In the environmental 

sphere, mining can have strong impact on the original ecosystems (open-pit mining) but if the remediation is 

made properly the ecosystem may be restored or new ecosystems could be redeveloped at that place6. We 

should not forget that the mining heritage sites also represents cultural values. Moreover, mineral development 

if also focused on learning and innovation, the knowledge accumulated might serve to future generations for 

increasing effectiveness and enable technological growth. Thus, as discussed at 2nd MinLand Network Workshop7 

mineral resources (as other natural resources) represent value and by their extraction other values are created 

(jobs, income to government, economic development, from the long-term perspective new ecosystems, 

knowledge growth, etc.) 

                                                           
6 Many of Natura 2000 areas were established at former mining sites (European Commission, 2011) 

7 Taken form Round Table discussion minutes (Raanes, unpublished) 
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In modern mining the maximum effort is dedicated to minimizing negative impacts on environment by pollution 

prevention, lowering GHG emissions, health and safety conditions for workers and sensitive treatment of life of 

communities having to support discomfort due to nearby extraction. 

1.3 MinLand Work Package 5 context 

Within the MinLand project WP5s aims at elaborating upon how to ensure the accessibility of mineral resources 

in a wider sustainable and societal development context. 

In the first deliverable (D5.1) we presented the Logical Framework Approach (LFA) or the Logframe, as a project 

planning and evaluation tool, which could be used for developing a framework and plan for implementation of 

mineral resources into land use planning in parity with other natural resources and other land use interests. The 

Logframe itself is an analytical process which helps to establish logical hierarchy of objectives, means for 

implementation, monitoring and verification. The methodology is very well described in the publication of the 

European Commission on the Project Cycle Management Guidelines (European Commission, 2004). In the D5.1 

we used some of the elements of the Logframe to provide the guidance to use this tool for a preparation of 

national or regional policies in relation to mineral resources in land use planning. The problem analysis was 

presented in the report and the general Logframe matrix - Table 2  (i.e. structured definition of goals, purpose, 

activities and outputs and their respective means of verification) together with general principles which could 

be applied in policy making (i.e. efficient and transparent decision-making, stakeholders engagement, co-use of 

land, etc.). 

Table 2: The general (guiding) Logframe for integration of mineral resources into LUP (D5.1: Hamadová et al., 2018, ed.) 

Component Sources and means of verification 
Goal (what?) 
 
Facilitate the access to minerals through Land use planning 
For that land use planning needs to ensure mineral deposits are 
considered in the land-use- and spatial planning process and 
their value (economic, environmental, socio-cultural) is 
mapped, discussed and considered in the decision-making 
process and possible land use conflicts are managed properly.  
 

 
 
The feedback from different kind of 
stakeholders (mining, LUP, environmental 
authorities, industry, and other 
stakeholders) is collected in order to 
complement the information from 
monitoring of indicators.  

Purpose (why?) 
 
Enhance the sustainable supply of minerals from domestic 
resources 
Minerals are essential for modern societies and the minerals 
industry has a strong potential in contributing to the 
achievement of the Sustainable Development Goals. The 
demand for primary minerals is expected to rise as populations 
and real per capita income increases. Therefore, it is important 
to foster the domestic production when possible and intensify 
the diversification of resources which for which the territory is 
not self-sufficient. 
 

 
 
The trends in domestic supply of primary 
mineral raw materials is monitored. For this 
reason, indicators for monitoring and 
evaluating these trends are developed.  

Activities (how?) 
 

1. Background analysis for integration of mineral 
resources in LUP 

 
 
All activities will be taken in a wide and close 
cooperation with relevant experts and 
stakeholders. The process will be open and 
interactive to critical, science-based and 
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a. Legislative and policy mapping and analysis 
(including other natural resources 
safeguarding mechanisms)  

b. Stakeholders´ engagement  
 

2. Analysis of areas with mineral potential and its 
inclusion in land use planning 

a. Multicriteria assessment on different levels in 
cooperation with stakeholders according to 
an agreed common framework 

b. Implementation of mineral safeguarding in 
LUP by means of the chosen option 
/combination of options 

• Legislative tool 

• Policy tool 

• Voluntarily applied guidance 
 

constructive comments and proposals and 
will be considering variety of perspectives. 
 
 
 
 
 
 
 
 

Outputs (logical result if activities are performed) 
 
The framework for safeguarding of mineral resources is 
developed (or upgraded if existing before) to achieve equal 
treatment of mineral resources with other natural and 
cultural land uses (water, biotopes, air, fertile soil, cultural 
heritage, etc.) 
 
A complete and comprehensive list of principles is available 
and useful for LUP practitioners which could be applied for 
making sure that all relevant aspects were considered for a 
balanced assessment of land uses. 

 
 
The regular evaluation of efficiency of the 
safeguarding mechanism will be planned. 
The indicators for monitoring of success 
will be developed and regularly evaluated.  
If there would be an observation of gaps 
and problems, the update of the 
framework will be provided. 

 
The stakeholders´ opinion on mineral safeguarding and future development of the mineral land use issues were 

explored in the second deliverable (Wertichová et al., 2019). A group of experts from different fields (mining, 

geology, environment, land use planning, public engagement and sustainable development) and type of 

organization (authorities, industry, consulting, NGOs, academics and research) answered to a series of three 

questionnaires in a Delphi survey. The questions from the survey were oriented to the topics like future of mining 

in Europe, challenges of securing access to minerals by mineral safeguarding and land use planning, public 

attitude towards mineral value chain activities and policy and legal issues. The survey results were 

complemented by an online conference focus group discussion with the aim to reflect the stakeholders´ needs 

and expectations in safeguarding mineral resources and balancing it against other land uses. 

In the third deliverable, critical raw materials belonging to six key strategic value chains for the EU (recognized 

by JRC’ Institute for Energy and Transport) and with some deposits in EU being their potential sources, were 

selected for cost and benefits analyses and forecasting of market development trajectories. The objective of this 

deliverable was to highlight existing constrains (risks and costs) which are problematic in achieving higher 

competitiveness of European mining industry to be able to supply the EU strategic value chains – especially the 

obstacles and bottlenecks connected to access to land. So, for these 9 selected critical raw materials (cobalt, 

natural graphite, niobium, PGMs, LREEs, HREEs, tantalum, tungsten, vanadium), detailed analyses and 

forecasting of market development trajectories were performed. On this background, costs and benefits 

analyses and scenarios of future development of selected critical raw materials from outside the EU were 

prepared. For raw materials with some prospects of development of mineral deposits within EU, exemplary case 

studies of potential mineral deposits development in EU with costs and benefits analysis, were also prepared. 

Cases were selected based upon questionnaires, prepared by MinLand partners covering nine countries. Finally, 
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six cases were chosen: Au-Co ore deposit (Finland), W-Mo-Cu ore deposit (Poland), W-Sn ore deposit (Portugal), 

Nb-Ta-Sn ore deposit (Spain), natural graphite deposit (Norway), REEs ore deposit (Sweden). They represent 

different stages of mineral development and refer to different problems related to possibility of developing a 

deposit so that a new mine can be opened (within specific social, environmental, spatial constraints). For those 

cases, analyses of expected benefits, as well as costs and risks have been performed for one and/or two 

scenarios: firstly – with assumption that despite social, environmental and land use, mining will be possible, 

secondly – with assumption of renunciation of such exploitation. The aim of the deliverable was to inform 

relevant stakeholders about potential benefits and risks in connection to domestic minerals supply. 

Finally, this report will inform about specific policy objectives and their respective indicators for the mineral land 

use which are the key elements for a development of a common framework and in the next steps for a definition 

of implementation strategies at different levels (European, national, regional). In the last decade, an intensive 

research was done to understand the practices in European countries with respect to the access to land for a 

mineral land use which’s significant part is related to permitting procedures for mineral exploration and 

extraction. From the most important research outputs, which were used as sources of information also for 

MinLand project, we can mention i.e. the document “Improving framework conditions for extracting minerals 

for the EU: Exchanging best practice on land use planning, permitting and geological knowledge sharing” 

(European Commission, 2010), the HORIZON 2020 projects linking to the second pillar of the Raw Materials 

Initiative (COM (2008) 699) and the EIP Strategic Implementation Plan (ec.europa.eu, 2018) such as MINATURA 

2020 (minatura2020.eu) or MinGuide; and an extensive and detail final report of the MinLex  (MinPol 2017) 

dedicated to previously mentioned permitting procedures.  

Several challenges have been identified in relation to access to mineral resources such as unpredictable and long-

lasting permitting (MinPol 2017), land use competition and so called “sterilization of areas with mineral 

potential” by a non-mineral land use such as housing, infrastructure and non-mineral development (MINATURA 

2020), etc. On the other side, a number of examples of successful stories has been collected and studied as good 

practices.  

In the MinLand project, the following good practice topics has been recognized as guiding and observed in the 

MinLand Case Studies (Luodes et al, 2018) and WP6 (Endl et al. 2018): 

(A) Data-assessment and use in policy and formulation and land-use planning 

(B) Identification of actual and potential land uses 

(C) Assessment of whether minerals and other land uses have been introduced on equal basis 

(D) Assessment and extent of integration between minerals and land use policies 

(E) Assessment of transparency in land use planning processes 

(F) Assessment of INSPIRE directive compliance 

(G) Assessment of integration of social aspects and civil society involvement (SLO) 

(H) Assessment of strategic aspects consideration (protecting mineral resources/safeguarding) 

Each MinLand case study (WP3) is addressing one or more of these topics. A detailed analysis (c.f. MinLand Good 

practice templates8), comprised an identification of case-specific solutions or approaches (in MinLand called 

good practice aspects) addressing a challenge or problem related to good practice topic and its respective 

elements i.e. success factor, strategic decision, challenges/problems encountered, or framework 

                                                           
8 Good Practice Templates (GPTs) are separated reports elaborated by MinLand partners responsible for project Case Studies 

and are attached to the Good Practice Guidance (D6.2 – Endl et al. 2019) in the Annex part. As they were elaborated 
independently to each other, in this report we provide a reference to each GPT separately with corresponding GPT 
author(s).  
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conditions/contextual factors (Endl et al. 2018). Such structured assessment (WP6) allows to understand what 

key factors are/could be leading to positive impact of mineral development which are transferable and could 

facilitate the peer learning of different stakeholders across Europe. 

Good examples help to demonstrate that mineral activities are not only needed for macroeconomic reasons and 
to meet the industry´s needs but they could contribute positively also to local development and communities’ 
life. An individual success story could be an impulse for the industry to go in line with good practices especially 
in social and environmental dimension. The overall attractiveness of such solutions should be supported by 
favourable framework conditions which influence the investment security crucial for the industry. The role of 
the policy is to find the balance between different stakeholders´ needs and create such conditions which allow 
the “win-win” solutions. Therefore, we need to transform existing good practices and the state of art knowledge 
into clear policy objectives. Finally, such exercise is the purpose of this deliverable. 

1.4 Methodology and structure of the deliverable 

The deliverable is formed by four chapters. In the Introduction (Chapter 1) we first present a value chain 
approach towards natural resources planning to highlight the equal treating of mineral resources and other 
natural resources and their connection to industrial growth and sustainable development. The first chapter, 
moreover, includes description of context upon which the report and methodology are created. The Chapter 2 
reports on existing policy indicators in relation to minerals sector and sustainability. Special attention is 
dedicated to ones from the publications of European Commission, such as Ad-Hoc Working Group report on 
National Minerals Policy Indicators (Ad-Hoc Working Group 2014), EIP´s Raw Materials Scoreboard (European 
Commission, EIP on Raw Materials, 2018), and JRC report on Mapping the role of Raw Materials in Sustainable 
Development Goals (Mancini et al. 2019). Additionally, the Policy Perception Index of the Fraser Institute Annual 
Survey on Mining Companies and other potentially relevant indicators identified were screened.  
 
The core part of the deliverable is the Chapter 3 which is dedicated to definition of policy objectives and 
indicators. Identification of objectives forms an integral part in the policy cycle (as shows the Figure 2). Indicators 
are a common policy instrument and enter to this cycle to monitor the effectiveness of policies. The aim of the 
deliverable and specifically its third chapter is to define objectives and indicators for each stage of the mineral 
development. For each subchapter (3.1 Mineral potential areas, 3.2 Mineral exploration, 3.3. Mineral extraction 
and 3.4 After mine closure) we first shortly present the background, secondly the issues which should be 
addressed in that stage, thirdly we define policy objectives which are followed by list of possible indicators. 
Finally, the short recommendations are summarised. 

 
Figure 2: The position of Objectives in the Policy Cycle (Shields and Šolar 2004) 

The main sources of information for the formulation of objective being used were: a) identified MinLand good 
practice aspects* and their respective elements from the Good Practice Templates (Endl el al. 2019) b) the 
stakeholders´ consultation i.e. the Delphi Study and Focus Group Session (Wertichová et al. 2019)) and the 
second Network meeting i.e. round table and panel discussions (WP7). Also, previous research findings and 
recommendations e.g. MinLex (MinPol 2017), MINATURA 2020, were considered. The objectives reflect the 
challenges and problems identified with respect to the mineral land use which are reformulated into positive 
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situations that are “desirable and realistically achievable” (European Commission, 2004). They are structured in 
three topics/pillars: 

I. Information and transparency – The knowledge base (such as EU raw materials knowledge base -
EURMKB) is crucial for any decision-making, therefore, the access to information and transparency are 
considered to be an important group of goals.  

II. Balancing interests – Different stakeholders have different needs and interests. The policy should find 
a balance between costs, benefits and risks of each decision. A specific group represents challenges 
related to land use competition and conflicts which might be related to protection of environment, 
cultural values, but could be also social conflicts or being of political nature. 

III. Permitting and legal framework – This pillar includes objectives related to legal requirements which 
must be met to obtain a permit for any mineral activity. 
 

* Regarding the transferability of good practice aspects, it should be highlighted that what is working in one real 
case (case study), even considered to be a good practice, cannot be automatically transformed into policy 
objectives. First of all, the positive achievements of the case studies are individual and highly context dependent 
(legal and policy framework, local conditions, other internal and external factors). It should be taken into account 
what are the possibilities and competence of the state administration and what could be achieved by political 
instruments. For example: the good practices of the industry sector in the social sphere such as early stakeholders’ 
engagement and communication with local communities are highly recommended but works on voluntary basis 
and they are the role of mining companies.  

The list of possible indicators for each stage of mineral development were selected from the sources provided in 

the chapter 2. and they were related the policy objectives defined previously. As stated in Bossel (1999), 

“Indicators must be clearly defined, reproducible, unambiguous, understandable and practical. They must reflect 

the interests and views of different stakeholders”. The indicators are followed by recommendations that 

highlights and summarises the most important issues which needs to be considered in policy and decision-

making. 

As we would like to present the common framework in a complex view, additional recommendations that 

exceeds the specific development stage or the competence of authorities are provided in Chapter 4. In order to 

reach all relevant stakeholders, concluding recommendations are structured according the stakeholders they are 

addressed. Finally, also some remaining challenges and opportunities are mentioned at the end of the report. 

We acknowledge the fact that LUP decisions are not only based upon technical evaluations, but are also 

influenced by political decisions, i.e. to a certain degree on subjective influences. In order to account for this 

factor, we stress that written results of evaluations (where rationale and justifications of why decisions were 

taken are clearly written) should be made available to the public in order to fulfil the transparency principle. 

2 Overview of existing indicators 

There exist a wide range of policy indicators which were developed in relation to minerals, land use and 

sustainability. In this chapter we provide only a few of them which might be of interest. The first one is 

represented by the indicators developed in connection to the Raw Materials Initiative built on best practices in 

terms of mineral policies and land use planning. The second one is summarising the EIP publication Raw Materials 

Scoreboard that provides an overview of state of art of raw materials sector based on quantitative indicators. 

The subchapter 2.3 dedicates special attention to Policy Perception Index which is one of the indicators of the 

investment attractiveness screened annually by Fraser Institute´s Survey. The subchapter 2.4 provides a short 

overview on sustainability related indicators and the last subchapter deals with other potentially relevant 

indicators and publications. 
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2.1 AHWG Report on National Minerals Policy Indicators  

In connection to the Raw Materials Initiative, the European Commission in cooperation with other experts in the 

field of raw materials set up in 2009 the Ad-Hoc Working Group (AHWG) on Exchange of best practices on 

minerals policy and legal framework, information framework, land-use planning and permitting as a sub-group 

of the Raw Materials Supply Group (RMSG). They delivered its first report in June 2010 (European Commission, 

2010), which identified the key elements as the basis for the improvement of framework conditions based on 

good practices in Europe.  

Based on the findings of the report from 2010, the Commission proposed a set of 20 indicators for screening the 

situation in Member States. The results were summarised in the Report on National Minerals Policy Indicators: 

Framework conditions for the sustainable supply of raw materials in the EU (Ad-Hoc Working Group, 2014) 

The indicators were grouped into four topics corresponding to key policy elements:  

• Legal framework (indicators 1 -3); 

• Information framework (indicators 4-5); 

• Land use planning (indicators 6-9), and 

• Authorisation and permitting (indicators 10-20); 

The last group of indicators "Authorisation and permitting indicators"9 - (indicators 10-20) were considered as 

just “informative” except three indicators (10, 11, and 14). 

2.2 Raw Materials Scoreboard 

The Raw Materials Scoreboard is a report of European Innovation Partnership on Raw Materials (EIP) providing 

quantitative data on the raw material policy context in order to inform governments, industry and other 

stakeholders. It is a part of the monitoring and evaluation strategy of EIP and it is published every two years. The 

2018 Raw Materials Scoreboard is the second publication in this series provided by European Commission´s 

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs (DG GROW) and the Joint 

Research Centre (ec.europe.eu 2018). The Scoreboard is part of the EU’s raw material knowledge base, as is the 

Raw Materials Information System (RMIS)10. 

The 2018 edition presents 26 indicators belonging to five thematic clusters: 

• Raw Materials in the global context 

• Competitiveness and innovation 

• Framework conditions for mining 

• Circular economy and recycling 

• Environmental and social sustainability 

The Scoreboard considers the whole mineral value chains and the Circular Economy concept (see Figure 3). Data 

for the figures were used from the high-level internationally accepted statistics and data sources, such as 

EUROSTAT11, EDGAR database of JRC on emissions12, EU Industrial R&D Investment Scoreboard13, World Mining 

                                                           
9 It should be pointed out that the report of AHWG was published in 2014, the issues addressed by these indicators were 

further analysed in detailes in Minlex project (MinPol, 2017) 

10 https://rmis.jrc.ec.europa.eu/?page=eip-on-rm-monitoring-and-evaluation-cacf05  

11 https://ec.europa.eu/eurostat/data/database 

12 Emissions Database for Global Atmospheric Research (EDGAR) https://edgar.jrc.ec.europa.eu/ 

13 http://iri.jrc.ec.europa.eu/scoreboard.html  

 

https://rmis.jrc.ec.europa.eu/?page=eip-on-rm-monitoring-and-evaluation-cacf05
https://ec.europa.eu/eurostat/data/database
https://edgar.jrc.ec.europa.eu/
http://iri.jrc.ec.europa.eu/scoreboard.html
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Data14, BGS Minerals statistics15, MINERALS4 EU16 project and many other relevant sources. All indicators are 

based on the ‘RACER criteria´ (Relevance, Acceptance, Credibility, Easiness and Robustness). Details on the 

methodology for each indicator are described at the end of the report. 

  

Figure 3: Scheme of Raw Materials Scoreboard indicators in connection to value chain and Circular Economy (European 
Commission, EIP on Raw Materials, 2018)  

Despite the data gaps and indicators limitations, the Raw Materials Scoreboard provides a systematic overview 

of complexity of challenges within the minerals sector and useful source of information for decision-makers. 

From the MinLand perspective, not all indicators could be relevant (see the Table 3) as they cover issues out of 

the project´s scope.  

Table 3: RM Scoreboard indicators relevant for MinLand 

Raw Materials in the 
global context 

Competitiveness and 
innovation  

Framework conditions 
for mining  

Environmental and 
social sustainability 

1. EU share of global 
production 
 
3. Import reliance 
 

6. Domestic production 
7. Value added and jobs 
8. Corporate R&D 
investment 
9. Patent applications 
 

11. Mining activity 
12. Mineral exploration 
13. National policy 
framework 
14. Public acceptance 

20. GHG emissions 
21. Air pollutant 
emissions 
22. Water use 
23. Extractive waste 
generation 
25. Occupational safety 
26. Sustainability 
reporting 

                                                           
14 Reichl et al. 2017  

15 https://www.bgs.ac.uk/mineralsUK/statistics/worldStatistics.html 

16 http://minerals4eu.brgm-rec.fr/  

https://www.bgs.ac.uk/mineralsUK/statistics/worldStatistics.html
http://minerals4eu.brgm-rec.fr/
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2.3 Fraser Institute´s Policy Perception Index  

Fraser Institute is issuing a Survey of Mining Companies annually since 1997 with the aim to inform about 

investment attractiveness in mining industry of individual jurisdictions of the World. Governments can use 

results of the survey as so called “report card” of mining-related companies toward national/regional mining 

regulation framework and overall climate for mining business in a jurisdiction. 

The questionnaire mapping situation of 2018 was sent to approximately 2600 representatives of mining industry 

companies divided by Fraser Institute on exploration companies (52% of answers in 2018), producer companies 

with less than US$50M (8%), producer companies with more than US$50M (16%), consulting companies (16%) 

and “other” (8%), where majority (82%) of responders held positions of either president, vice-president or 

manager position. Overall 291 responses received until November 9th allowed to rank 83 jurisdictions (7 from 

Europe + Greenland, Russia and Turkey are also sorted as European jurisdictions). The number of ranking 

countries differs each year based on the minimum threshold of received answers. 5 received answers per 

jurisdiction were set as threshold for the 2018 survey, jurisdictions marked by * (Figure 5). indicate 5-9 received 

answers (Stedman & Green 2018).  

The overall jurisdictions score is display via the Investment Attractiveness Index that is composite index 

consisting of Policy Perception Index (PPI) and Best Practices Mineral Potential Index (BP-MPI). While PPI is 

judging country/province based on 15 areas of policy, the BP-MPI ranks individual jurisdiction according their 

geology, mineral resources or potential of new findings. The BP-MPI assumes that all jurisdictions have a same 

best-practices policy regime so that investors decision to invest in exploration is driven by mineral potential of 

the jurisdiction. Decision to compile Investment Attractiveness Index from two indexes that are closely linked 

(mining related policy and mineral potential) arose from consistent respondent’s opinion on importance of policy 

and mineral potential in exploration investment decision. Answers of exploration and mining companies’ 

management indicate that mineral potential determines their decision to invest from 60%, while policy factors 

are most important in 40% investment decisions. Investment Attractiveness Index is therefore weighted 40% by 

policy (PPI) and 60% by mineral potential (BP-MPI). 

The questionnaire for assessing Policy Perception Index (PPI) is composed of 15 policy factors (Figure 4) and 

respondents are asked to choose from five responses that best described each jurisdiction with which they were 

familiar. 
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15 Policy factors (areas) of PPI  5 possible responds 

i. Uncertain Existing Regulations  
1) Encourages exploration investment 

ii. Uncertain Environmental Regulations  

iii. Regulatory Duplication (e.g. federal/provincial)  2) Not a deterrent to exploration 
investment iv. Legal System (process, transparency, time, etc.)  

v. Taxation Regime (corporate, personal, other taxes)  3) Is a mild deterrent to exploration 
investment vi. Disputed/Uncertain Land Claims  

vii. Protected Areas (Wilderness parks, archaeological sites) 
 4) Is a strong deterrent to exploration 

investment 

viii. Infrastructure (roads, power, etc.)  5) Would not pursue exploration 
investment in this region due to this 
factor 

ix. Socioeconomic Agreements (“license to operate”)  

x. Trade Barriers (tariffs, profit repatriation, currency)  

xi. Political Stability   

xii. Labour Regulations   

xiii. Geological Database (quality of maps, access to 
information) 

  

xiv. Security (physical security due to possible attacks)   

xv. Availability of Skills and Labour   

Figure 4: Policy factors of Policy Perception Index (based on Stedman and Green 2018) 

Jurisdictions of EU member states reached a very good score in Policy Perception Index 2018, especially Finland, 

Ireland and Sweden ranked in the top 10 ranked jurisdictions (Figure 5). Other EU-28 ranked EU member states 

are placed in the first half with only one exception of Greenland (autonomy territory of Denmark) that did not 

get a good score (69th of 83 ranked jurisdictions). However, when taking into account also Best Practices Mineral 

Potential Index and the final Investment Attractiveness Index the ranking of EU member states is dropping (the 

best ranking EU member states are Finland 17/83, Ireland 19/83, Sweden 21/83). Conclusion made from the 

Fraser Institute's survey valid for EU member states (but only for ranked jurisdictions) can be summarized that 

representatives of exploration and mining industry companies are acknowledging a fair mining related policy 

and regulations, but they are considering the mineral potential of ranked EU member states less encouraging to 

do large investments in exploration and mining investments compared to other countries/jurisdiction in different 

world´s regions (top ten are some of the jurisdictions of U.S., Australia, Canada and from individual countries 

only Chile – 6/83). 

The 2018 Fraser Institute report additionally includes results of the sub-survey on permit times of mineral 

exploration. The survey included three questions: 1) the amount of time expected to spend acquiring the 

necessary permits to conduct exploration activities; 2) how the length of time that explorers expected to spend 

obtaining permit had changed over the last ten years; 3) how often did the jurisdiction meet its own established 

timelines. However, from European countries only Finland and Sweden are covered.  
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Figure 5: Graph shows bottom 10, top 10 and other European jurisdiction sorted according their Policy Perception Index 
(PPI). Number in brackets (e.g. 69/83) is overall rank of the jurisdiction. For example, Greenland is ranked as 69th best of 83 
rated jurisdictions for investment in mining sector according PPI. The jurisdictions of the MINLAND case studies are 
highlighted in red. Data based on Stedman and Green (2018). 

(*) It marks jurisdictions with only 5-9 survey responds. Other jurisdictions had more than 9 survey responds. 

2.4 Sustainability related indicators 

The Agenda for Sustainable Development 2030 reached by United Nations in 2015 presented 17 goals (SDGs) 

and 169 specific targets covering ecological, economic and social dimensions of sustainability which represents 

principles and a reference for national and local policies development. The Agenda was followed by Global 
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indicator framework with identification of 232 unique indicators (United Nations General Assembly, 2017). 

The Eurostat´s Monitoring report on progress towards the SDGs in an EU context aligned to the Sustainable 

Development Goals by setting around 100 indicators and is structured along the 17 SDGs (Eurostat, 2019). 

Even, the Agenda does not include an explicit reference to raw materials, they have direct or indirect impact on 

all goals (Figure 6). The relation of SDGs and raw materials was summarised in the JRC report “Mapping the role 

of Raw Materials in Sustainable Development Goals: A preliminary analysis of links, monitoring indicators and 

related policy initiatives” by Mancini et al. (2019). Foreach SDG is presented the linkage to mining sector, related 

indicators and EU initiatives. The report among others reflects the connection to Raw Materials Scoreboard and 

its results are included in the Raw Materials Information System (RMIS)17. From indicators provided in the JRC 

report we have selected those which are potentially relevant for MinLand (Table 4). Almost all of them with 

except the ones related to SDG 11, 15 and 16. For the Chapter 3, the preference is given to RM Scoreboard 

indicator, when possible. 

 

Figure 6: Potential contribution of raw materials to the SDGs along supply chain (Mancini et al. 2019).

                                                           
17 https://rmis.jrc.ec.europa.eu/?page=sdg-18f0ad 

 

https://rmis.jrc.ec.europa.eu/?page=sdg-18f0ad
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Table 4: Overview of selected SDGs indicators (UN and Eurostat framework) and RM Scoreboard 2018 potentially relevant to MinLand based on Mancini et al. 2019 

SDG  UN Framework indicators EUROSTAT Framework indicators RM Scoreboard 2018 indicators  

3 Good health and 
well-being 

 08.60 People killed in accidents at work 
11.50 Exposure to air pollution by 
particulate matter 

Indicator 25: Incidence rate of non-fatal 
accidents  

6 Clean water and 
sanitation 

6.3.1 Proportion of wastewater safely treated 
6.3.2 Proportion of bodies of water with good 
ambient water quality 

 Indicator 20: Water use  

8 Decent work and 
economic growth 

8.8.1 Frequency rates of fatal and non-fatal 
occupational injuries, by sex and migrant 
status 

08.60 People killed in accidents at work Indicator 7: Value added and jobs  
Indicator 25: Incidence rate of non-fatal 
accidents  

9 Industry, 
innovation and 
infrastructure 

9.4.1 CO2 emission per unit of value added  
9.5.1 Research and development expenditure 
as a proportion of GDP 

09.10 Gross Domestic expenditure on R&D 
09.40 Patent applications to the European 
Patent Office 

Indicator 8: Corporate R&D investment 
Indicator 9: Patent applications  
Indicator 20: GHG emissions  

11 Sustainable cities 
and communities 

11.3.1 Ratio of land consumption rate to 
population growth rate 
11.3.2 Proportion of cities with a direct 
participation structure of civil society in urban 
planning and management that operate 
regularly and democratically 

 No RMS indicator corresponding to 
selected SDG indicators for non-energy 
mineral raw materials 

12 Responsible 
consumption and 
production 

12.6.1 Number of companies publishing 
sustainability reports 

12.20 Resource productivity and domestic 
material consumption 
 

Indicator 26: Sustainability reporting 

13 Climate change Target 13.2 Integrate climate change 
measures into national policies, strategies, 
and planning  

13.20 Greenhouse gas emissions intensity 
of energy consumption 
13.30 Greenhouse gas emissions 

Indicator 20: GHG emissions 

15 Life on land 15.3.1 Proportion of land that is degraded 
over total land area 

15.30 Artificial land cover per capita 
15.50 Estimated soil erosion by water 

No RMS indicator corresponding to 
selected SDG indicators for non-energy 
mineral raw materials 

16 Peace, justice and 
strong institutions 

16.5.2 Proportion of businesses that had at 
least one contact with a public official and 
that paid a bribe to a public official, or were 
asked for a bribe by those public officials 
during the previous 12 months 

16.50 Corruption Perception Index  
 

No RMS indicator corresponding to 
selected SDG indicators for non-energy 
mineral raw materials 
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2.5 Other indicators 

A study with bearing  on MinLand topics from a methodological point of view  was published on “Sustainable 

mineral resource management and indicators: Case Study Slovenia” (Shields and Šolar, 2004). This case study 

was related to aggregates. It refers among other things to the National Spatial Planning Strategy. Mineral 

resources (aggregates in particular) are treated in the following policy guidelines: (a) adequate and secure 

mineral resource supply, (b) sustainable use of mineral resources, (c) reduction of the environmental and social 

impacts / costs, and (d) mine reclamation. One of the actions proposed by strategy was to establish a sustainable 

supply network for aggregates. The network would include a spatial pattern of quarries that is less dense than 

what is currently in existence, require larger production and reserves per quarry, identify optimal quarry 

transportation logistics (by train, if possible), and minimize negative social, environmental, and landscape visual 

impacts.  

With regards to indicators it was mentioned: A selected set of mineral indicators should express a need for 

balance: (a) among stakeholders; (b) between the process of defining indicators and the set of chosen indicators; 

and(c) among dimensions of sustainability. Mineral indicators of sustainability should be used: (a) as tools for 

knowledge, information transfer; (b) integral parts of other initiatives and sets of indicators; and (c) as a solid 

base for decision making. 

Another important document is the Finnish Action Plan on “Making Finland a leader in the sustainable extractive 

industry” (Ministry of Employment and Economy 2013). The extractive industry and its management in 

sustainable way is seen as a great opportunity for the country. The attention in the report is given to 

competitiveness, leadership, good administration, open communication and dialogue with stakeholders and 

cooperation. The Action Plan, in addition represents long-term objectives and indicators for monitoring the 

progress. The following indicators are*: 

• Finland´s ranking in international assessment of competitiveness 

• Investments 

• Cleantech exports 

• Turnover (by sub-sectors) 

• Number of employees (by sub-sector) 

• Number of appeals and whether they were granted (permits and land use planning) 

• Emissions to the environment (in violation of the terms of permits) and accidents 

• Top research teams 

• Number of young people entering extractive industry (applicants for job and study programmes) 

• Rankings of the extractive industry on “most popular employer” list 

• Acceptance of the extractive industry (suitable method of measurement) 

• Finland´s visibility on international forums 

*(underlined those which could be applicable in this report and are not covered by other indicators listed above) 

An interesting example dealing with implementation of sustainability principles to mining out of Europe is coming 

from Australia (one of the most important mining countries in the world).  

The Australian Minerals Sector approach to sustainable development (Hancock 2001) suggests the following core 

indicators that are essential for the major issues of national and international concern**: 

• mineral resources: balance, consumption, additions, value 

• greenhouse gasses: CO2   equivalents, total and per unit value of production 

• land under mining lease: total and per cent area, average net earnings and value of production  

• land disturbed vs. land rehabilitated: total areas, land disturbed per value of production 

• energy and water consumption: total and per value of production 
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• recycling: per cent mineral products, water and energy (cogeneration) 

• community approval rating for both general and environmental performance 

• total wealth to Australian community, to governments, suppliers, labour, shareholders, etc.  

• financial integrity: as after-tax return on capital, debt to equity ratio. 

**(underlined those which could be applicable in this report and are not covered by other indicators listed above) 

3 Defining policy objectives and indicators 

One of the aims of the MinLand project was to cover a whole mineral development life cycle (from pre-

exploration stage to mine rehabilitation and aftercare) and analyse it in relation to land use. As shown in the 

Figure 7, the actual land use by mineral activity, with highest impact on the environment and other land uses, is 

during the operation of a mine. However, there is a long way to come successfully to this stage and only a small 

share of mineral resources finally become extracted. The rest of mineral resources might easily become sterilised 

by other non-mineral development (infrastructure, housing, other type of building) unless there exist an 

instrument for incorporating and safeguarding of mineral resources by land use planning. 

The following sub-chapters presents different stages of mineral development, their challenges and issues to be 

addressed by policies. To this end we suggest specific policy objectives and indicators completed by short 

recommendations. 

 

Figure 7: Illustration of interactions between mineral resources and land use (Hamadová et al. 2018) 

Note: The yellow highlights - the real contact between LUP authorities and mining industry. The green highlight – actual 
use of land. The green boxes – no (or very low) impact on other land uses/environment. The orange box – the policy 
instrument for inclusion of mineral resources in LUP is applied at this stage (only some countries has such mechanism). 
The red box – the highest impact on the environment/other land uses 
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3.1 Mineral potential areas  

3.1.1 Background 

Mineral potential area could be described as area on the surface delineated by the vertical projection of the 

geological body or its part or areas with known mineralization or anthropogenic accumulations (mineral-based 

extraction waste) which could contain valuable minerals in a certain time. This definition could theoretically 

include all kind of mineral accumulations. In this chapter we will focus to areas where there is no valid exploration 

or mining license i.e. are not of current economic interest as these kind of areas are described later (Sections 3.2 

and 3.3). 

The information about the existence of mineral resources depends on quality and quantity of geological 

knowledge resulting from all kind of geological works, early exploration results (e.g. geochemical or geophysical 

anomalies), predictivity mapping, metallogenetic maps, historical exploration or extraction works (e.g. 

abandoned mines, brownfields), etc. It could range from only indicative information about potential occurrence 

of mineral resources (equivalents of G-4 categories of UNFC - 2009 classification – United Nations, 2010) to 

deposits with well-documented mineral resources (equivalents of G 1-3 categories). It could include areas 

previously explored or exploited (abandoned mines and quarries) or disposals of mining waste and areas 

adjacent to known deposits. 

3.1.2 Issues to be addressed 

According to the WP2 survey, the legal instruments dealing with areas with undiscovered deposits (low 
geological knowledge) are very poor with exception of Slovenia and Ukraine (D2.3, Carvalho et al., 2019). Even 
though they represent potential resources for future generations, the risk of sterilization is very high. To protect 
them would mean to encounter several challenges. First, the above-mentioned insufficient knowledge base to 
identify and delineate relevant areas. Thus, the first step in safeguarding mineral resources from unnecessary 
sterilization is to increase the knowledge about mineral occurrences by targeted geological exploration (see the 
next section 3.2).  

The second critical issue is their potential value and time dimension. For areas with currently exploitable interest 
the value of the deposit is usually expressed in economic terms by an amount of reserves according to some of 
the reporting standards18 (depending on current demand and price of the commodity, available technologies, 
calculation of costs, etc.). Also impact on environment or local communities could be defined in certain time. 
However, in the case of mineral potential areas it is sometimes hypothetical as we do not know when (if ever) 
the area would become of economic interest and how the factors determining its potential value would develop. 
However, it is quite common to conduct predictive or foresight studies related to specific commodities and areas. 
Thus, the valuation of areas with indications of mineral potential is challenging and depends on relevant data 
quality and availability. 

The legal status of well-documented areas (G1-G3 UNFC categories) is much better, as 10 from 17 surveyed 
countries in WP2 second questionnaire (Carvalho et al., 2019a) confirmed there is a legal instrument to consider 
these areas in land use planning in their country. Usually these are areas previously explored or exploited (e.g. 
abandoned mines/brownfields or exploration projects) thus the information about their potential are available 
to a certain extent. These areas could be, therefore, valuated from the point of view of ore geological potential, 
but other factors depending on time and specific socio-economic context could be estimated, again depending 
on data availability (e.g. future demand trends).  

However, the identification of mineral potential areas (both – undiscovered and well-documented) to inform 
land use planning authorities would increase awareness about their existence and would allow an improved 
consideration in decision-making processes. In this respect the cooperation between geological surveys and land 
use planning authorities is crucial, such as organising interdisciplinary meetings (Raanes and Schiellerup 2019). 
The instruments for considering mineral potential areas could be inspired e.g. by the approach from Nordland 

                                                           
18 To see a detailed overview of different reporting standards, check the deliverable D4.1 (Kot-Newiadomska, Galos 2019) 
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County – a) mineral perspective areas with indicated potential are not valuated but they are delineated b) well-
documented areas are evaluated by non-subjective semi-quantitative criteria. The data about both a) and b) are 
in INSPIRE compatible format (Raanes and Schiellerup 2019). Undiscovered deposits are addressed also in the 
Portuguese land use planning methodology for mineral resources (Carvalho et al. 2019b) with the aim to prevent 
their unnecessary sterilization.  

In summary, depending on the land use planning system in the jurisdiction, for incorporating mineral potential 
areas in land use planning, the following two principles are important: 

− delineation of mineral potential areas in spatial plans on different levels 

− consideration of mineral potential areas in land use decision making in order to minimize sterilization  

Such principles could be done in coherence with implementation of harmonised mapping framework of Mineral 
Deposits of Public Importance (MDoPI), the MINATURA 2020 project recommendations “i.e. identifying MDoPIs 
according to basic common criteria and the implementation of safeguarding procedures” (Tiess et al. 2018). 

The permitting procedures are not relevant at this stage. It is recommended that land use and mineral policies 

consider mineral resources in par with other natural resources.  

3.1.3 Policy objectives  

 

3.1.4 Possible indicators  

AHWG NATIONAL POLICY INDICATORS  

• Safeguarding mineral raw materials (Indicator 3): Safeguarding means to protect the mineral deposit or 

areas with areas from other land use and planning activities. Relates to objectives 2.1, 2.2, 2.3 and 3.1 

• Geo-scientific knowledge base (Indicator 5) – The indicator includes the existence of standardised 

statistical and classification codes, the availability of different type of maps (geological, geochemical, 

mineral deposit, 2D, 3D …) and digital minerals information systems. Reflects the objective 1.1 

• Digital geological knowledge base on resources and reserves in an appropriate scale following the 
INSPIRE Directive rules (Indicator 6) – This indicator connects to objective 1.2.  
 

 

 

BOX 1: Policy objectives for mineral potential areas 

1. INFORMATION AND TRANSPARENCY 
1.1. Increasing knowledge about mineral potential of the country 
1.2. Existence of national database INSPIRE compatible 

2. BALANCING INTERESTS 
2.1. Mineral potential areas are treated in parity with other natural resources 

2.2. Spatial plans incorporate mineral potential areas  

2.3. Considering mineral potential areas in land use decision making before any non-mineral 

development takes place to minimize sterilization 

3. PERMITTING, LEGAL AND POLICY FRAMEWORK 
3.1. Land use planning policy and legal framework consider mineral resources in parity with other 

natural resources and values worthy to be protected 

3.2. Close cooperation between geological surveys and land use planning authorities 
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RM SCOREBOARD 2018 INDICATORS 

• Mineral exploration activities (Indicator 12) – mineral exploration is a mean to increase a knowledge 

about mineral potential of the country, it could entail geological mapping and sampling, geophysical 

and geochemical work and exploration drilling. And, thus, reflects the objective 1.1. 

POLICY PERCEPTION INDEX -PPI (FRASER INSTITUTE SURVEY) 

PPI is not relevant at this stage 

OTHER INDICATORS  

Not identified. 

3.1.5 Recommendations 

The mineral resources should be considered the same important as other natural resources (water, forests, soil, 

etc.) when it comes to safeguarding. The critical issues for mineral potential areas are the lack of sufficient 

geological and mineral data for valuation and high risk of sterilization. Thus, the measures to increase the 

mineral raw materials knowledge base are of utmost importance. It includes to support mineral exploration 

activities in the country (RM Scoreboard - indicator 12). From the indicators provided, the most relevant is the 

existence of geoscientific knowledge base which collects information about mineral potential of the country. 

The existence of digital national database (INSPIRE compliant) could be one of the instruments of communication 

and close cooperation between geological surveys and land use planning as a first step towards integration and 

safeguarding of mineral resources in land use planning. 

3.2 Mineral exploration 

3.2.1 Background 

Mineral exploration is a range of activities with the objective to obtain sufficient information about the mineral 
potential and feasibility of a specific target. It ranges from characterisation of new potential areas to economic 
evaluation and assessment of mining potential which culminates in issuing the feasibility study. The reporting on 
exploration results happens under some of the reporting standards – national ones or the ones used 
internationally e.g. CRIRSCO19 aligned reporting codes (such as JORC, PERC, CIM, etc.) and includes the valuation 
and resources/reserves estimation. Exploration is very costly and risky investment and thus requires a 
responsible and professional approach when delivering the results. A standardized reporting responds to the 
need to inform investors about the economic potential of mineral deposits. From the perspective of policy 
purposes, the United Nations Framework Classification for Resources (United Nations, 2010) which is based on 
three axes (geological knowledge, project feasibility and socio-economic viability).  

Exploration is usually a low-impact activity and can take place on existing land uses as it is not a land use per-se. 
The access to land is ensured by exploration permit. An Environmental Impact Assessment (EIA) is usually not 
required at this stage. Even though the success rate for mineral exploration permits in EU is generally higher than 
for extraction (MinPol 2017) the process to obtain the permit might be challenging. It needs to be highlighted 
that exploration does not necessarily mean future extraction. According to the project complexity, type of raw 
materials and challenges encountered it could last from few years (aggregates, some industrial minerals) to 
several decades (big metal mining projects) since beginning of exploration (receiving an exploration permit) until 
receiving a mining concession and fully operational production. Only some of the projects succeed in this process. 
  

3.2.2 Issues to be addressed 

Mineral deposits cannot be discovered without exploration. The mineral exploration is a key tool how to obtain 
information about the potential of the mineral resources and it is practically the first step where valuation starts 

                                                           
19 CRIRSCO International Reporting Template (CRIRSCO, 2013) 
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(ore mineral and grades characterisation, resources/reserves estimation and classification). The state should 
take responsibility for the collection, interpretation, processing and providing information on mineral types and 
potential of the country and informing relevant authorities (e.g. land use planners). Data should be collected into 
digital database, in spatial format INSPIRE compliant. The “data assessment and use” is the first of the Minland 
Good Practice Stream Topics (topic A) and its impact in practice is described in several MinLand cases (Arvidsson 
2019a; Rodriguez et al. 2019; Raaness and Schiellerup 2019; Luodes 2019). The need to translate technical 
information to non-professionals raised from Delphi Survey questionnaires. 
 
In the Delphi Survey (Wertichová et al. 2019), 40% of participants perceive the mineral exploration activities in 
their country as insufficient or ineffective. For the government aiming to support sustainable supply of mineral 
raw materials is crucial to create framework conditions attractive for mineral exploration investment. As show 
the MinLand case studies (Arvidsson 2019a; Berne et al. 2019; Panagiotopoulou 2019; Gugerell et al. 2019), the 
political will stays at the beginning of development of any tools and policies/legislation. Moreover, they are 
considered as extremely important to secure the future access to minerals (Wertichová et al. 2019).  
 
The coordinated integration of mineral resources into land use planning based on assessment/weighing of 
mineral potential against other land uses is demonstrated on examples from Austria (Gugerell et al. 2019), 
Sweden (Arvidsson 2019b), area Ribera del Ebro in Spain (Rodriguez et al. 2019), Nordland County in Norway 
(Raaness et al. 2019), Portugal (Carvalho et al. 2019), or Greece (Hatzilazaridou 2019). It is understandable that 
each jurisdiction manages it differently (different context, legal and policy framework, priorities, etc.).  
 
However, some common principles could increase the reliability and legitimacy of LUP decision making processes 
regarding the inclusion of mineral resources:  

- using a transparent methodology for valuation of mineral land use based on equal basis and multicriteria 
assessment 

- active involvement of all relevant groups of stakeholders  
- current and future demand for minerals should be analysed and considered in decision-making 

processes  
- a tool (policy/legal/guiding) how to treat mineral potential areas in land use planning which leads to the 

solution should lead to delineation of mineral potential areas or zones 
 
The exploration permitting in Europe differs from country to country by the number of authorities involved and 
number of laws to comply with (MinPol 2017). It also depends on the ownership – in the case of state-owned 
minerals the process is usually more complex. The legal framework should reflect national priorities and 
interests of different type of stakeholders. From state perspective the exploration is the mean to increase the 
knowledge about mineral potential of the country. From company perspective it is important the security of 
tenure20 between exploration and mining permit which would give to investors more certainty. From the land 
use perspective, the exploration generally does not represent large impact on other land uses but might be 
challenging in sensitive areas (e.g. Natura 2000, natural or cultural heritage sites, urban/densely populated areas, 
etc.). In this respect, the practical guidance e.g. similar to the one described in Kevitsa mine case (Luodes 2019) 
could help to treat specific types of conflicts of interest already at exploration stage. From local communities it 
is important that they are involved and properly informed since early stages of the project both formally (given 
by official/legal process) and informally (beyond legal requirements – the company voluntary initiative). 
The permitting requires the coordination between different types of authorities including information 
exchange.(Minpol, 2017) 

                                                           
20 the priority/exclusivity right of the company providing the exploration to apply/obtain the mining permit above other 

applicants if the company comply with all standard legal requirement to obtain the mining permit  
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3.2.3 Policy objectives  

 

3.2.4 Possible indicators  

AHWG NATIONAL POLICY INDICATORS (NPI) 

• Safeguarding mineral raw materials (Indicator 3): Safeguarding means to protect the mineral deposit or 

areas with areas from other land use and planning activities. Relevant objectives 5.2 and 5.3. 

• Geo-scientific knowledge base (Indicator 5) – The indicator includes the existence of standardised 

statistical and classification codes, the availability of different type of maps (geological, geochemical, 

mineral deposit, 2D, 3D …) and digital minerals information systems. Responds to objectives 4.1, 4.2., 

and 4.3. 

• Digital geological knowledge base on resources and reserves in an appropriate scale following the 
INSPIRE Directive rules (Indicator 6) – relevant for objective 4.3 (common with the objective 1.2)  

• Land use planning responds to national needs (Indicator 8) – this indicator shows the coherence 
between national priorities and corresponding policies and land use planning. Responds to objective 
5.2 

• Structure/tool for identifying the different needs and level of uses of raw materials (Indicator 9) - 
an existence of tools or structures for identifying future needs for different types of raw materials in 
land use plans. Such indicator could provide information for valuation of mineral land use against other 
land uses (Objective 5.3)  

 

RM SCOREBOARD 2018 INDICATORS 

• Mineral exploration activities (Indicator 12) – mineral exploration is a mean to increase a knowledge 

about mineral potential of the country, it could entail geological mapping and sampling, geophysical 

and geochemical work and exploration drilling. Responds to objective 4.1 

BOX 2: Policy objectives and indicators for mineral exploration 

4. INFORMATION AND TRANSPARENCY 
4.1. Support investment in mineral exploration (private/state/ or mixed) to increase a knowledge about 

mineral potential of the country  

4.2. Support the collecting, processing and providing of geological data to industry and competent 

authorities (one of the services of geological surveys) 

4.3. Existence of digital database (in the best case INSPIRE compatible)  

4.4. Providing explanatory information to non-professionals  

5. BALANCING INTERESTS 
5.1. Promote and consider a mineral exploration as low-impact activity on other land uses 

5.2. Transparent tools integrating mineral resources in land use planning 

5.3. Valorisation of mineral resources against other land uses based on equal footing and multicriteria 

assessment 

6. PERMITTING, POLICIES AND LEGAL FRAMEWORK 
6.1. Authorities involved in exploration permitting work in coordinated way 

6.2. Mineral and land use policies and legal framework are integrated and coordinated and consider 

different stakeholders needs and national priorities in balanced way 

6.3. The access to land for mineral exploration is incorporated in national strategies and policies 
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POLICY PERCEPTION INDEX - PPI (FRASER INSTITUTE SURVEY) 

For mineral exploration total PPI is relevant from the point of view of investment attractiveness - as it express 

likelihood of industry providing exploration activities in the jurisdiction. Thus, it responds to the objective 4.1. 

Some of the factors could be specifically linked also to other objectives, especially those related to permitting 

(objective 6.1) and legal framework (objective 6.2): 

• Uncertain existing regulations - objective 6.1  

• Uncertain environmental regulations - objective 6.1 

• Regulatory duplication (e.g. Federal/provincial) - objective 6.1 and 6.2 

• Legal system (process, transparency, time, etc.) – objective 6.1 and 6.2 

• Disputed/uncertain land claims - objective 6.1 and 6.2 

Others influence directly to investment attractivity (objective 4.1) by some form of advantage in the market or 

impacts on investment security: 

• Taxation regime (corporate, personal, other taxes) – objective 4.1 

• Infrastructure (roads, power, etc.) – objective 4.1 

• Trade barriers (tariffs, profit repatriation, currency) – objective 4.1 

• Geological database (quality of maps, access to information) - 4.1 and 4.3 

• Security (physical security due to possible attacks) – 4.1  

• Availability of skills and labour – 4.1 

Indirectly influencing the access to land (objective 6.3) are factors: 

• Protected areas (wilderness parks, archaeological sites) 

• Socioeconomic agreements (“license to operate”) 

 

OTHER INDICATORS  

Exploration expenditure - could be expressed as a budget spent for exploration activity. It is another mean to 

show the investment in exploration in the country. Reflects objective 4.1  

3.2.5 Recommendations 

Mineral exploration is crucial for the discovery of mineral deposits (or new mineral resources/reserves) and for 

increasing the knowledge about mineral potential of the country. The role of the state is to create a framework 

to attract investment in mineral exploration. A willingness to invest in the country based on policy indicators is 

well reflected in the Policy Perception Index. Another important factor for investment decision is a time expected 

to receive the permit (also covered in Fraser Institute report). The limitation of the Fraser Survey results (PPI and 

other indices) and its potential applicability to Europe relies on relatively low coverage of European countries. It 

is also questionable, to what extent the survey covers different types of commodities (metals, industrial minerals 

and aggregates) which also decreases its informative value.  

The minimum requirements to support mineral exploration in the country/region are: a) the existence of geo-

scientific database (including data availability and management); and b) effectiveness of permitting procedures 

to provide an access to land for exploration. The INSPIRE compatibility enables easy use and distribution of 

spatial data about mineral resources and it is important (equally as in case of mineral potential areas) for 

safeguarding and implementation of mineral deposits in land use planning. Similarly, as for other stages of 

mineral development, there should exist an appropriate mechanism/tool/methodology for valuating of 

mineral deposits against other land uses. 
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3.3 Mineral extraction  

3.3.1 Background 

The role of the mineral extraction to supply connected value chains with mineral raw materials is indispensable. 
Even the transition to Circular Economy is in progress21 in the support of re-use and recycling, e.g. for critical raw 
materials (European Commission, 2019) primary raw materials will be always needed. There is no doubt about 
positive effects of minerals on sustainable development, and about the fact that our civilization cannot exist 
without supply of raw materials. To be used, they first need to be extracted from the ground which requires an 
intensive use of the land. The mineral extraction requires specific pre-requisites to be met.   
 
The extraction could only happen:  
 

1. Where mineral deposit could be economically exploited – the minerals could be only extracted from 
the place they were originated i.e. depends on the geological setting of specific area. The economic 
viability is surveyed during the mineral exploration and reflected in the feasibility study. If the results are 
positive, and there is capital available, the company could decide to go ahead with the mining permit. It 
could take several years since the beginning of exploration to application for extraction permit. 

2. All legal requirements of the permitting process are met – the permit is issued by public authority after 
the company applying for permit comply with all requirements which are set by mining and other 
relevant regulations. It could include involvement of several public authorities (mining, land use, 
environmental, others), public consultations, fees, documents elaboration, etc. The overview of the legal 
framework with respect to the permitting procedures is well described in the MINLEX study (MinPol 
2017) and updated with specific examples within the MinLand case studies (MinLand D3.2, Luodes et al., 
2019). The legal timeframes for granting (or not) the permit are usually few months but due several 
reasons it could be delayed up to several years (MinPol 2017)  

3. The conflicts with other land uses and public (and private) interests are solved – the solution of conflicts 
of (land use) interests is usually one of the conditions for obtaining a mining permit. There might be 
several existing land uses which are not compatible with future extraction. The solution might include 
compensation measures. A different thing is a public opinion where the aim of the mining company is to 
get so called “Social Licence to Operate” (an acceptance/approval of local communities) which goes 
behind the legal requirements but might be crucial to be able to initiate the mining. 

 
On the other hand, from the land use and sustainability point of view, the extraction is critical and delicate issue. 
Depending on the scale of the mine, the technique and technology applied (open pit/underground) it might 
completely change the landscape, impact negatively on the environment and life of local communities (e.g. 
pollution, loss of biodiversity, dust and noise, frequent transport of heavy vehicles, etc.). Mining is one of the 
land uses which require sensitive solutions to minimize negative impacts and professional planning in terms of 
Environmental Impact Assessment which is obligatory for extraction activities. Thus, more appropriate question 
about the mineral extraction does not stay IF but rather HOW. 
 

3.3.2 Issues to be addressed 

If we look at the first condition of the mineral extraction listed above, initially there should be existing economic 
interest of a company who has knowledge/skills (geological, mining, economic, marketing, etc.) and tools 
(technological, financial, legal) to be able to extract minerals and sell them to producers of connected value chain 
industries. The geological setting which defines the existence of some mineral accumulation in a certain place 
could not be changed by a man but there is a list of instruments which could be used by government to attract 
such economic interest. The mining industry (somebody who has skills and tools) needs for its performance vital 
environment. The instruments how to support it could be of different nature: 

- legal and policy framework and practice 

                                                           
21 On 4 March 2019, a report on the implementation of the Circular Economy Action Plan has been adopted by the European 

Commission https://ec.europa.eu/environment/circular-economy/index_en.htm 

https://ec.europa.eu/environment/circular-economy/index_en.htm
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- fiscal and economic policies 
- technological and knowledge support 
- communication and public sphere 

 
The mineral extraction is a complex economic activity and touches wide range of regulations and legal pieces. 
Most visible it is in the permitting procedure when the company needs to comply with a number of laws and 
regulations, and it needs to communicate with numerous authorities. To obtain the permit might become a 
lengthy and unpredictable process. A such situation could endanger the security of investment and cause serious 
problems as the company is in the stage when has not yet any income from the production. Findings from the 
Minlex study shows that delays are usually caused by lack of statutory timeframes, insufficient capacity (technical 
and personnel), and competence of authorities to handle conflicts of interest and seek compromises, or lack of 
knowledge to apply existing guidance documents (e.g. on EC´s guidance on Non-energy extractive industry and 
Natura 2000)” The delays might be caused also by conflicting land-use issues and court appeals. (MinPol 2017, 
p. 128).  
 
A huge challenge represents delays and complications caused by appeals and court cases, especially in the 
countries with legal systems with dominant ´common law22´ (e. g. United Kingdom, Ireland, Sweden or Cyprus). 
When good functionality, the common law approach allows for tailoring the challenges and solutions to mining 
projects with very different environmental impact. The functionality builds upon use of external competences 
since the court rulings create the existence of precedence and therefore influence also future decisions. On the 
other hand, if the competence and capacity is low then the practice of the law may make mining difficult.  
 
A lack of integrated planning systems and the lack of sufficient attention to requirements by spatial management 
plans may endanger the security of tenure and delay the permitting (MinPol 2017). Thus, the efficiency in the 
permitting practice together with certainty of decision-making could contribute to provide a stable environment 
for mineral investment. The role of policy support to extractive industry was identified as one of the good 
practice elements e.g. in case of Irish mineral planning where it is one National Policy priorities (Berne et al. 
2019). Mineral development it’s a long term-activity and requires also long-term planning considering the time 
needed for exploration and extraction. The mineral planning, thus, should take into account among others future 
demand for minerals and in that matter ensure continuity in minerals supply. For example, in locally traded 
mineral raw materials such as aggregates, where the transport distance plays significant role and value chains 
occurs at local/regional level the careful planning is of utmost importance. This issue is addressed well e.g. in 
Austrian Mineral Resources Plan (Gugerell et al. 2019) 
 
The solution of conflicts of interest should lead to compromising or optimal form of coexistence with other 
overlapping but often complementary land uses, if possible. However, this cannot be made based on some 
generally applicable tool, rather by sensitive case-by case approach as resulted also from stakeholder’s 
consultation (Wertichová et al. 2019) and pointed out also in the Irish case of Mineral planning (Berne et al. 
2019). The decision about the land use (in favour or against mining) should be based on: a) technical valuation 
of land uses, assessment of possible future benefits, costs and risks including the possibilities of added value of 
connected supply chain; but also b) hear the voice and respect the needs of local communities and all 
stakeholders which includes transparent communication on potential benefits and risks of mineral extraction 
(Wertichová et al. 2019). The principle of parity and coexistence (Castanheira Dinis et al. 2019) is advisable to be 
applied whenever possible. Mineral extraction can bring an influx of resources to remote areas with little 
infrastructure. There can be scoped to design a mine and infrastructure development plan to support other land 
uses (for example by building a port or road in a location that opens up access to markets for local farmers, or 
by establishing a green corridor to link existing natural areas). Companies can also support broader regional goals 
and plans as part of their sustainability policies that may have little to do with the mineral extraction activity 
itself. 
 

                                                           
22 the decisions in cases by judges and/or courts. 
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From the economic and fiscal tools perspective, the distribution of revenues should be to benefit of those who 
are suffering the existence of a mine in their nearby i.e. local communities (Castanheira Dinis et al. 2019). It could 
be in the form of income to local government, but also by better infrastructure, jobs, or other kind of 
compensation measures. To minimize the negative impacts should be an overall objective. The technological and 
knowledge support (e.g. providing spatial data on land use planning and mineral resources) are one of the basic 
services of the state which improves the information and transparency.  
 
The way how the state/government communicate different issues strongly influence the public opinion on it. In 
the case of mineral resources, a positive presentation of importance of minerals for the society (e.g. in mitigation 
of global challenges and achieving sustainable development goals) could contribute to improve the awareness 
about mineral sector. 
 

3.3.3 Policy objectives  

 

3.3.4 Possible indicators  

AHWG NATIONAL POLICY INDICATORS  

• The data availability (Indicator 4) - consists of four question areas (a. economic importance of 

extraction sector, b. import/export data, c. production statistics, and d. structure / tool on long term 

estimates on demand) that have many sub-questions. These sub-questions are related to the type of 

mineral raw materials, physical scale (local, regional, national, and international), data availability data 

to public, etc. Reflects objective 8.1. However, it could be extended to information about requirements 

covered by objectives 7.2 and 7.3. 

BOX 3: Policy objectives for mineral extraction and connected value chain 

7. INFORMATION AND TRANSPARENCY 
7.1. Involvement of all relevant stakeholders in decision- making 

7.2. Transparency on benefits (economic, social) vs. potential environmental and health risks and its 

communication to local communities (since permitting, or even before EIA procedure, during mine 

development, mine in operation, until closure) 

7.3. Relevant Information translated to common language (non-experts) 

8. BALANCING INTERESTS 
8.1. Security of minerals supply for (NATIONAL/EU) economic stability is one of the national priorities 

8.2. Mineral development as a tool supporting sustainable development and mitigation of global 

environmental challenges 

8.3. Valuation of mineral extraction against other competing land uses on equal footing respecting 

unique local conditions and context 

8.4. Decision-making allowing co-use of land by compatible land uses 

8.5. Hear and respect the voice of local communities 

8.6. Development of mining strategy in coherence with land use zoning 

8.7. High environmental, health and safety standards 

9. PERMITTING, LEGAL AND POLICY FRAMEWORK 
9.1. Predictable legal timeframes 

9.2. Streamlined and efficient permitting procedures 

9.3. Permitting and legal framework is viable for industry 

9.4. Certainty of decision-making 
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• Digital geological knowledge base on resources and reserves in an appropriate scale following the 
INSPIRE Directive rules (Indicator 6) – the knowledge base and digital spatial data (INSPIRE format) 
should be applicable also to mines in operation. Relevant for 8.3, 8.4 and 8.6 

• Land use planning responds to national needs (Indicator 8) – this indicator shows the coherence 
between national priorities and corresponding policies and land use planning. Reflects objectives 8.1, 
8.2 and 8.6 

• Reducing time delay / check list for the application (Indicator 10) – it screens the existence of an 
instrument for reducing delays in permitting procedures due to incomplete fulfilling of formal 
requirements in application (e.g. existence of check list for applicants). It is relevant for objectives 9.1 
and 9.2 

• The arrangements between the applicant and all the authorities in order to avoid redundant stages 
(Indicator 11) – it is an important indicator responding to the need for coordination between different 
authorities which could directly lead to support objectives 9.1 and 9.2 

• Number of complete permits delivered over a certain and agreed period of time compared to the 
number of applications for exploration and extraction (Indicator 13) – in other words it reflects 
(imperfectly) the success rate of permitting. Relevant for objectives 9.2 and 9.3 

• Percentage of authorization/permitting decisions subsequently challenged at Court (Indicator 17) – 
shows the uncertainty of permitting system – objective 9.4 
 

RM SCOREBOARD 2018 INDICATORS 

• EU share of global production (Indicator 1) – the share of global production could be an indicator of 

vitality of mining sector and express also to certain extent the capacity of self-sourcing. Thus, it 

corresponds to objective 8.1. and 9.3 

• Import reliance (Indicator 3) – it expresses the supply risk. Corresponds to objective 8.1 

• Domestic production (Indicator 6) – the primary raw materials production/minerals extraction coud 

also indicate the ability to use domestic resources, therefore also referencing to objective 8.1 

• Value added and jobs (Indicator 7) – direct and important also indirect (connected value chains) adds 

information about benefits of extraction to economy. And therefore, supports objective 7.2 and 8.3 

(could be one of the variables of valuation) 

• R&D investment (Indicator 8) and Patent Applications (Indicator 9)– investment in research and 

development is of a great added value and benefit which allows a knowledge growth and innovation 

(as described in a section 1.2 of this report). The patent applications are consequences of R&D 

investment. It supports objective 7.2. Moreover, it could lead to better environmental performance, 

improving effectiveness, safety, etc. – Objective 8.7 

• Mining activities (Indicator 11) – shows number of mining projects in different stages (feasibility study, 

under development, fully in operation, limited production, etc.). Best reflects the status quo of the 

mining sector. – Objective 8.1 and 9.3 

• GHG emissions, Air pollutants, Water use and Extractive Waste generation (Indicators 20, 21, 22 and 

23) – all these four indicators indicate the environmental performance of mining sector and the 

progress towards sustainability. Correspond to objective 8.7 

• Occupational safety (Indicator 25) – number of accidents with fatal consequences. It complements the 

indicators relevant for objective 8.7 – indicates the safety at work performance  
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• Sustainability reporting (Indicator 26) – number of companies publishing Global Reporting Initiative23 

reports. The GRI standards applicable are e.g. for GRI 303: Water and Effluents 201824 or It relates to 

objectives 7.2 (transparency on benefits and risks), 8.5, 8.6 and especially the 8.7 

POLICY PERCEPTION INDEX - PPI (FRASER INSTITUTE SURVEY) 

As the Fraser Survey is hold in both, exploration and extraction companies, of PPI and its policy factors for 

extraction are similar as for exploration.  

Total PPI is relevant from the point of view of overall investment attractiveness.  

Those related to permitting and legal framework influence the investment security and certainty: 

• Uncertain existing regulations – objective 9.4  

• Uncertain environmental regulations - objective 9.4 

• Regulatory duplication (e.g. Federal/provincial) - objective 9.2 and 9.4 

• Legal system (process, transparency, time, etc.) – objective 9.1-9.4 

• Disputed/uncertain land claims – 8.4 and 9.4 

Or influence the position/ potential advantage in the market or impacts on investment security  

• Taxation regime (corporate, personal, other taxes)  

• Infrastructure (roads, power, etc.)  

• Trade barriers (tariffs, profit repatriation, currency)  

• Geological database (quality of maps, access to information)  

• Security (physical security due to possible attacks)  

• Availability of skills and labour  

Those influencing the access to land are factors: 

• Protected areas (wilderness parks, archaeological sites) – 8.3 and 8.4 

• Socioeconomic agreements (“license to operate”) – 8.5 

SDG INDICATORS 

16.50 Corruption Perception Index (Eurostat framework) 
15.3.1 Proportion of land that is degraded over total land area 
 

OTHER INDICATORS  

• Land under mining lease: total and % area (Sustainable Development and the Australian Minerals 

Sector)25 – objective 8.6 

• Rankings of the extractive industry on “most popular employer” list (Finish action Plan) 26 - objective 

8.7 

                                                           
23 Global Reporting Initiative (GRI), is an independent international organisation formed in 1997 with the support of the UN. 

The GRI has developed sector‑specific guidelines that cover the specific sustainability challenges faced by different 

sectors. For example, the sector-specific guidelines for the mining and metals sector cover issues such as biodiversity 
management, indigenous people’s rights during exploration phases and the resettlement of local communities. 

24 https://www.globalreporting.org/standards/media/1909/gri-303-water-and-effluents-2018.pdf 

25 Sustainable Development and the Australian Minerals Sector (Hancock, 2001) 

26 Making Finland a leader in the sustainable extractive industry – action plan. (Ministry of Employment and Economy 2013)  

 

https://www.globalreporting.org/standards/media/1909/gri-303-water-and-effluents-2018.pdf
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• Number of appeals and whether they were granted - permits and land use planning (Finish action Plan) 

– objective 9.4 

3.3.5 Recommendations 

The mineral extraction is very specific, relatively complex27 and intensive (with respect to the land use) economic 
activity. Moreover, it is a large, risky and long-term investment. However, only if extracted minerals could be 
used for production of goods. The sustainable supply from domestic resources relies on 
sustainability/competitiveness of the mining sector and its ability to comply with requirements to successfully 
develop and operate a mine. The sustainability of mining industry could be reflected in intensity of mining 
activity (RMS Indicator 11), the competitiveness in global scale e.g. by EU share in global production (RMS 
Indicator 1). Domestic sourcing is the way how to respond to national/EU needs i.e. it is one the means how to 
contribute to security of minerals supply for economic value chains and to sustainable development. Thus, it 
should become one of the policy priorities which requires long-term approach28 and proper planning and 
monitoring.  
 
These priorities should be reflected into more tangible policies which happens at regional/local level. Depending 
on the legal system conditions, the top-down approach is preferred, if possible, to be applied for 
implementation of mineral/mining strategies into land use planning. The coherence between mining and land 
use zoning should be supported by exchange of spatial and geoscientific data while INSPIRE compliance should 
of course also be a matter (AHWG Indicator 4 and 6). The implementation process should be supported by 
appropriate mechanism (tool/instrument) which informs about occurrence and potential value of mineral 
resources to avoid unnecessary sterilization and enable to apply for a mining permit. 
 
The legal and permitting framework should find a balance between being viable for the industry (permits 
success rate - AHWG Indicator 13) and covering complexity of all necessary aspects and priorities which are 
touched by extraction. The certainty and effectiveness of permitting procedures i.e. avoiding unnecessary 
appeals (AHWG Indicator 17), delays (AHWG Indicator 10) and redundant stages (AHWG Indicator 11) influence 
the likelihood of mining companies to decide to open a mine (as reflected in Policy Perception Index).  
 
The use of the land is most intensive during mineral extraction phase29 from all mineral development stages and 
logically represents major conflicts of interests.  The final decision should be informed and factual based i.e. 
based on valuation of potential benefits30 and risks but at the same time respect specific context and 
stakeholders´ needs (being politically favourable), thus case-by case approach is recommended. Potential 
benefits and risks could cover different scales (from local communities by regions, up to national and EU/global 
level) and aspects (economic, social, environmental, education and learning) and should be communicated to 
stakeholders most concerned (consider the concerns, needs and interests of local communities). To reduce the 
conflicts, the solutions enabling co-use of compatible land uses should be preferred.  
 
Mining could and has to contribute to sustainable development (RMS indicator 26). The current EU internal 
market, environmental and occupational health and safety legislation ensures the high-level standards of social 
and environmental performance of mining companies (related RMS indicators 20-23 and 25). The investment in 
research and development and number of patent applications (RMS Indicators 8 and 9) reflects the sustainability 
from the knowledge growth point of view. 

                                                           
27 It is depending on scale, type of minerals, technology of extraction, etc. e.g. small-scale aggregates extraction could be 

hardly compared to big metals mining operations. 

28 It should be taken into account that mineral development occurs in horizon of tens of years or even more (e.g. in rich 

metal mining districts) 

29 relevant indicators on land use could be e.g. SDG Un Framework indicator 15.3.1 land degraded/total area or sustainable 

development indicator of Australian mineral sector - % of land under mining lease 

30 The value of deposit is time and socioeconomic context dependent (see the subchapter 1.1) 
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3.4 After-mine closure  

3.4.1 Background 

Mining is a TEMPORARY activity and when completed, the land could be redeveloped and used for other 
purposes. Examples from the past shows both, positive and negative consequences. Abandoned mines and 
historical mining pollutions contributes to a negative perception of mining which could be an obstacle in 
obtaining a social licence to operate. Nowadays, the closure plans are obligatory, and their preparation starts 
already during the permitting process.  

In the mine closure process, we distinguish mine reclamation and rehabilitation. While mine reclamation is the 
process of backfilling, a mine rehabilitation is the process of revegetation and restoration of fauna on the site. 
The type of mineral extraction method will influence which land use options will be available.  

In the case surface extraction, such as open pit mineral extraction rehabilitation could take place already during 
operation. This type of mineral extraction can leave behind a large open pit and waste facilities (waste rock 
deposits and tailings dams), which together can cover a large area of land. According to MS legislation, operators 
need to provide at the beginning of the operation a plan for the rehabilitation and future land use, which can 
include “backfilling” the pits, which reduces the footprint of the areas where tailings and waste rock were stored. 
The chemical and physical stability of the pit and waste facilities need to be managed carefully to avoid 
contamination of surface and ground water, harmful diversion of waterways and air pollution (dust). The post-
mining land use options for these areas will be determined by the way these risks are managed and the options 
in some cases may be limited. Land shape (e.g., steep slopes) will also have an influence. In some cases, there 
are opportunities for new land uses, for example bird habitats in old pits. 

With underground mineral extraction the activity is out of sight, but the infrastructure and waste disposal 

normally occur above the ground. The footprint is typically less than for an open pit mine, but can take a large 

area of land, some of which - such as waste rock deposits and tailings dams - may also have limited post-mining 

land use options. As with open pit mineral extraction, underground mines can be backfilled with the waste 

material, but even when this occurs, some waste material will need to be disposed of on the surface. When 

underground mineral extraction is shallow, subsidence risks need to be addressed and can result in some surface 

areas being unsafe for other activities. Currently, e.g. the towns of Kiruna and Malmberget are relocating 

residential neighbourhoods to safer areas as a result of need to continue extractive activities.31  

3.4.2 Issues to be addressed 

A well-developed ´Closure, restoration and aftercare management plan´ is a crucial tool for a proper 
management of closure. Its positive role in permitting procedures was identified as one of the good practice 
elements (Berne et al. 2019). The case study of Boliden area (Forsgren, Arvidsson 2019) goes beyond and involves 
local communities in the design process of the rehabilitation plan. Compensation measures and higher 
environmental standards could be applied in situations where the mining are touches sensitive areas as was 
exemplified in Czatkowice limestone quarry (Newiadomska and Galos 2019).  

Unfortunately, due to their rich mining histories (in some regions) and lack of environmental standards in the 
past, there are numerous abandoned polluted sites which contribute to a bad reputation of mining (justifiably) 
which needs to be solved and get improved. The “Cleaning up of old mining sites and damages caused by 
historical mining should be in a long-term perspective one of the high priority interests of both state and mining 
companies” as confirmed by 75% of Delphi Survey participants (Wertichová et al. 2019). Such negative labelling 
of mining industry has to be changed by high level environmental performance in a form of responsible mining, 
dissemination of existing good practices and education if we want to increase a social acceptance and perception 
of mining among public. The accumulation of sufficient budget for rehabilitation and restoration and for 
potential accidents should be nowadays a standard.  

                                                           
31 see www.lkab.com 
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The possible solutions how to positively impact on the mining landscape and to find attractive solution of 

rehabilitation and after-use was described in Marasmi (2019). The Baiso municipality shows example of effective 

cooperation of different stakeholders to find solutions of co-use of different land uses such as agriculture, 

UNESCO site, geological heritage, and possibilities of after use (tourist route in closed quarries). Such solutions 

could be initiated or at least supported by local authorities. Appreciation of mining heritage could positively 

influence the public awareness about mining and its impact to local development (Marasmi 2019). 

3.4.3 Policy objectives  

 

3.4.4 Possible indicators  

AHWG NATIONAL POLICY INDICATORS  

The report does not reflect the post-mining phase 
 
RM SCOREBOARD 2018 INDICATORS 

• Extractive waste generation (Indicator 23) – extractive waste represents an environmental burden 

primarily as its accumulation impacts on the landscape and secondly it could contain polluting 

substances.  

• Sustainability reporting – the most relevant of GRI standards is probably the GRI 306: Effluents and 

Waste 201632. 

POLICY PERCEPTION INDEX - PPI (FRASER INSTITUTE SURVEY) 

PPI is not relevant at this stage 

SDG INDICATORS 

11.3.2 Proportion of cities with a direct participation structure of civil society in urban planning and 

management that operate regularly and democratically (UN framework) 

                                                           
32 https://www.globalreporting.org/standards/gri-standards-download-center/gri-306-effluents-and-waste-2016/  

BOX 4: Policy objectives and indicators for after mine closure phase 

10. INFORMATION AND TRANSPARENCY 
10.1. Availability of information about old environmental damages caused by mining (responsible 
organization, status and plan for treatment, potential health and environmental risks) 
10.2. Involvement of local communities in preparation of rehabilitation plan or decision-making about 
possible after-use 

11.BALANCING INTERESTS 
11.1. Reduce the amount of extractive waste generated and its possible negative impact  
11.2. Support the re-use, recycling and other circular economy instruments to reduce the extractive 
waste remaining on site 
11.3. Support innovative and creative solution of after-use of former mining sites/regions (e.g. 
geological/mining/techno-cultural heritage, recreation and tourism, education, or even unconventional 
purposes 

12.PERMITTING, LEGAL AND POLICY FRAMEWORK 
12.1. Obligatory ´Closure, restoration and aftercare plan´ 

https://www.globalreporting.org/standards/gri-standards-download-center/gri-306-effluents-and-waste-2016/
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15.3.1 Proportion of land that is degraded over total land area (UN framework) 

OTHER INDICATORS  

land disturbed vs. land rehabilitated: total areas33 

3.4.5 Recommendations 

Careful planning of restoration and aftercare should be integral part of extractive activities and should start 

as early as possible. It includes saving of necessary financial reserves by industry. The aim should be to minimize 

the long-term negative impacts e.g. the extractive waste represents a burden which usually remains on place 

even after the mining is out of operation. The aim is to reduce the amount of waste generated (RMS Indicator 

23) by using more effective extractive methods and technologies (RMS Indicator 26) ; reduce the risk of pollution 

and ensure its monitoring by complying with EU environmental regulations; and enable its re-use and recycling 

when technologically and economically possible. 

The closure of a mine represents a unique opportunity for creating different values (new landscapes, 
ecosystems, new land uses, mining heritage, etc.). The participation of local communities in decision-making 
(SDG UN Framework indicator 11.3.2) about future use of mining site after the closure adds a great value to this 
process. It should be of interest of state and industry to clean up old damages caused by historical mining to 
improve a bad reputation of the sector. 

4 Recommendations to a common framework 

If we want to improve the system of treating mineral resources in land use planning, the change needs to occur 

at all levels and tiers. Specific recommendations towards each of the steps of mineral development were 

presented in previous chapters. Here we provide some additional recommendations which are addressed to 

different stakeholders´ groups – authorities and policymakers, industry and other stakeholders. 

4.1 Minerals and land use policies  

For the minerals and land use policies, we list the recommendations from bottom (the level of final decision-

making) where the effects are most tangible. We continue by recommendations towards national/regional policy 

development and its critical aspects (data availability and valuation) and we finish by discussions about 

harmonisation at EU level. 

1. Effective decision making:  

First, the space of improvement for effective decision-making from the level of authorities could be summarised 

in a rule of 5C: 

Capacity 

We provide the capacity factor on the first place of recommendations for policy development as we recognize 

that a good project management includes an appropriate planning of activities, scheduling of costs and staff 

availability. The importance of disposing by sufficient resources (human, financial and technical) to work 

efficiently was highlighted also in MinLand case of Austrian Mineral Resources Plan (Gugerell et al. 2019). 

Competence 

Competence of authorities builds the confidence and trust that decisions about technical aspects in permitting 
process were made by a person with proper expertise. It is expected/supposed to be a matter of course in 
environmental or mining authorities, e.g. environmental permitting for Integrated Pollution Control in Ireland 
(Berne et al. 2019). But might be challenging to achieve e.g. in land use planning which covers wide range of 

                                                           
33 Sustainable Development and the Australian Minerals Sector (Hancock, 2001)  
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topics (forestry, agriculture, natural resources, urbanization, social services, and many others) . This was also a 
component recognised as crucial in the so-called local workshops held throughout Europe at e.g., the Nordic, 
Irish and Spanish workshops (MinLand D7.6, Panagiotopoulou et al., 2019). It is naturally tightly coupled with 
capacity. 
 
Cooperation 

The cooperation between different types of authorities is indeed the tool to enhance the efficiency. It could 

range from simple data exchange, development of common databases, one stop shops for permitting or similar. 

An option for specific challenges, tasks and topics is an establishment of cross-sectoral multi-stakeholders 

working groups or organization of workshops (Marasmi, 2019). As it states in Gugerell et al. 2019, it could create 

a learning space and hence lead to better results in order to “avoid technical solutions to complex problems”.  

Compatibility 

The competition between different interests and needs in a land use is very high. When looking at mineral 

extraction within a mix of land use options in a given area, it is important to consider how the mineral extraction 

activity could interact positively with other land uses. Rather than forcing exclusivity in land use as it was pointed 

by Panagiotopoulou (2019) a better approach how to manage it could be supporting such solutions which allow 

COEXISTENCE of compatible or complementary land uses. Such approach has been applied e.g. in Portugal LUP 

methodology for mineral resources (Carvalho et al. 2019), or for integration of mineral resources into spatial 

planning in Greece (Hatzilazaridou 2019). 

Cohesion 

The presence of conflicting policies was claimed as a problematic issue for the future minerals industry 

development (Wertichová et al. 2019). The horizontal cohesion between different types of policies 

(environmental, energy, raw materials, industry, rural development, etc.) could help to make the decision-

making more transparent and predictable for all actors. The top-down approach which ensures the 

implementation of national priorities in all levels of spatial planning could contribute to streamlining the process 

like it is in the case of Mineral planning in Ireland (Berne et al. 2019) or the case of integration of safeguarding 

of aggregates deposits in spatial planning from Greece (Hatzilazaridou 2019). 

2. Policy for integration of mineral resources in land use planning: 

The sustainable supply of economic value chains from domestic resources should become an integral part of 

national strategies and policies. It includes developing a systematic mechanism how to treat mineral land use. 

An option could be the development of tools in the support of mineral safeguarding. How can LUP processes 

incorporate mineral resource considerations? The land use planning process can be broadly divided into two 

phases:  

1. Assessment of the current situation and future development needs. It includes data analysis, identification 

of opportunities and constraints, and evaluation of alternatives; and  

2. Decision-making on the best alternative and planning – its development, implementation and monitoring.  

These activities are essentially iterative in nature as new information and changing conditions might require 

retracing earlier steps.  

In MinLand case studies, several approaches to consideration of mineral resources in LUP are described. 

The overall aim is to prevent unnecessary sterilization. A Portugal LUP methodology for mineral resources  

safeguarding is based on the level of knowledge about deposits (Carvalho et al. 2019). The identification of 

conflict-free/low level of conflict areas was applied in the case of integration of mineral resources into spatial 

planning in Greece (Hatzilazaridou 2019) or Austrian Mineral Resources Plan (Gugerell et al. 2019). A 
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prioritization zoning by definition of Areas of National Interests was chosen in Sweden (Arvidsson 2019). Mineral 

or mining planning approaches are described also from cases of Ribera del Ebro area in Spain (Rodriguez and 

Delgado 2019) and Mineral planning for Pb-Zn in Ireland (Berne et al. 2019). Any similar policy instrument should 

include monitoring and evaluation plans for assessment of a progress (Gugerell et al. 2019) and the demand-

supply outlooks contributes to better planning. The option how to support an extractive industry and mineral 

exploration activities could be also by providing guidelines how to deal with permitting and land use in specific 

situations as exemplified in Finnish case of Kevitsa mine (Luodes, 2019).  

We should not forget that land use planning is to a certain extent also political decision. As it was pointed out in 

Gugerell et al. (2019) technically correct plans if they lack political sensitivity it might lead to low acceptance of 

the policy by stakeholders. It is important that the process occurs not only in consultation with experts but 

importantly, involve also all relevant stakeholders. The main stakeholders include state institutions (government, 

authorities), industry and public (represented by local governments and/or civil society). It is important that all 

stakeholders cooperate as partners with the aim to find balanced solutions. All stakeholders concerned should 

be equally benefited, making at the same sure that the importance of mineral industry is raised and highlighted 

and that exploration and mining are facilitated. 

3. Knowledge base  

The mineral raw materials knowledge base represents important input for both – the decision-making level and 

policy-making level.  Without relevant geological and mineral data, no valuation is possible. Moreover, it is 

important to consider sources of mineral data, their limitations, and the relevant stakeholders. These 

information sources and stakeholders would ideally provide sufficient basic mineral data to alert planners to the 

need for further analysis of mineral potential. 

Most national governments via geological surveys retain an information about known and potential mineral 

deposits which is made up from private and government reports on mineral exploration and extraction. In some 

countries such data records are in the public domain. Existence of and accessibility to such data will vary from 

region to region and country to country. While land use planners might be able to obtain more detailed mineral 

data from national geological departments, the proprietary nature of this mineral data will often limit its 

availability. 

There are several different types of mineral data. Their coverage, quality and accessibility often vary. The most 

available form of mineral resource information is a mineral information platform, a geological map or other 

thematic maps (geochemical geophysical , metallogenetic maps, etc.). A basic geological map is usually publicly 

available in many countries from the national geological surveys but will only provide a very rough indication of 

potential mineral resources, unless more detailed map scales are available. The 3D geomodels of sub-surface 

could provide more valuable information. These are however scarce e.g. usually produced only for small areas 

or identified deposits and they are mostly private-owned.  

Another source of mineral information is the publicly registered mineral rights (exploration or extraction permit) 

of a given area. While valid exploration permit would not necessarily represent an economically mineable 

mineral deposit, and some preliminary exploration results might be confidential company data, they would 

certainly identify some legitimate mineral stakeholders in the land use planning process. A more valuable source 

of mineral information is about existing mineral extraction activities in or near the planning area. Mineral 

extraction companies often publish information relating to the extent of their proven ore reserves on existing 

operations. This public domain information might be helpful in assessing possible future extraction activities in 

the area, but any extrapolation of probable resources outside the immediate extraction area require additional 

information and expert knowledge.  

It should be highlighted that only field work and advanced multidisciplinary prospecting and exploration 

methods (i.e. drilling and sampling) can provide necessary information about the  occurrence and location of 
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a mineral deposit. The value cannot be estimated to any statistical certainty without adequate density of drilling 

and sampling which is indeed the need from the investors to support projects with capital as specified by the 

different CRIRSCO codes. The actual value of a mineral deposit is determined through detailed study and analysis 

of all variable factors affecting the feasibility of the project. This multivariant detailed mineral assessment 

requires substantial investment; and is carried out for commercial incentive (i.e., the possibility of future profits 

from mineral extraction). It is undertaken during exploration which incorporates geological, geophysical, 

geochemical and geostatistic studies along with intensive sampling. This is intended to locate and define the 

extent and distribution of a mineral deposit and related ore bodies. Understandably, companies investing in the 

high cost of mineral exploration wish to secure their future extraction rights before embarking on such 

investments. In some countries, it is mandatory for companies leaving claims (areas claimed for exploration) to 

hand over the geological, geophysical and geochemical data resulting from exploration. The data becomes public 

domain, either immediately or after some period of time. 

4. Valuation and valorisation of mineral land use against other land uses 

Minerals are valuable to society at the global level, but also that they can contribute substantially to socio-

economic development at all scales (national, regional and local). As LUP is about optimising land use for the 

benefit of society, overlooking mineral resources in this process could compromise the outcomes.  

The task of evaluating competing land uses and assessing the benefits and risks of mineral development is both 

complex and difficult. A challenge is estimating the potential value of a mineral resource which has not been 

developed (mined) or which has not yet been discovered. Even if detailed exploration data is available, the value 

of a mineral resource can only be estimated, because fluctuations in mineral prices and market developments 

and the variability in mineral extraction and processing technologies and costs over time can have a substantial 

impact. The fact is, that it is not an objective of policies to know total (estimated) economic value of deposit. 

From the land use planning perspective, important is to consider not only economic, but also other potential 

benefits and values, which could be provided by mineral development. Thus, the multicriteria assessment, 

needs to be employed for assessment of mineral land use. The equal footing, coexistence and co-use principles 

should be applied. 

Consultation with relevant government bodies (e.g., geological department) is an important first step that would 

ideally alert planners to the need for further data gathering on mineral resources in a given area. An 

understanding of existing mineral extraction and exploration activity is also vital, via consultation with 

exploration and mineral extraction companies, national or regional chambers of mines etc. 

5. Harmonisation at EU level 

The European Union with its common internal market, environmental and other policies strongly influence also 

the minerals sector. The common approach would foster the position of European mineral industry in a strong 

global mineral market competition. The evidence of the political will at EU level is demonstrated by Raw 

Materials Initiative and other related actions. Raw material policies are in hands of national governments and 

European Commission could only provide recommendations and encourage Member States to implement them.  

The MinLand project, which connects and builds on MINATURA 2020 and other EU projects effort, provides 

useful findings and results contributing to better understanding of important drivers, challenges and possible 

solutions how to strengthen the domestic minerals supply. The common EU approach on accessing mineral 

resources by land use planning would be welcome (as stated in MinLand Delphi Survey) while initiative from the 

part of the European Commission e.g. by issuing a Communication or policy briefing e.g. on minerals 

safeguarding or similar would strengthen arguments also at national level.  

The close continuity between MinLand and MINATURA 2020 opens the door for a joint effort with respect to the 

common approach, and potential EC Communication. The common aspects of findings of these two projects are 

based on: (i) knowledge base concerning mineral resources; (ii) inclusion of mineral resources in land use plans 
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and policies; and (iii) promote the adequate measures/policies on mineral resources and land use planning 

intending the access to mineral resources, including mineral  safeguarding avoiding their sterilization. 

4.2 Mineral industry and sustainability 

The social matters, i.e. the public acceptance has become one of the key factors influencing the success of a 

mining project. The wide range of activities and efforts to obtain a positive statement from local communities, 

so called “Social Licence to Operate (SLO)”, from the very beginning and during the whole mineral development 

life cycle was identified as a success factor in several MinLand case studies (Forsgren and Arvidsson 2019; Berne 

et al. 2019; Newiadomska and Galos 2019). Pro-active behaviour i.e. going beyond legal requirements of public 

participation could play a decisive role. The good practices include early communication with local stakeholders’ 

groups, corporate social responsibility in mining regions (Newiadomska and Galos 2019; Castanheira Dinis et al. 

2019), communities’ engagement in development of after-closure and restoration plan (Newiadomska and Galos 

2019). 

A transparent communication of mining industry on potential benefits and risks (Wertichová et al 2019) and 

long-term (personal) commitment (Forsgren and Arvidsson 2019) are also practices building trust among local 

communities. A high-level environmental performance34 and responsibility towards health, safety and quality of 

life are key tools how to improve the image of mining for a wider public and could lead to individual success 

stories e.g. Czatkowice limestone mine in Poland (Newiadomska and Galos 2019), Kevitsa mine in Finland (Luodes 

2019) or Fokis Bauxite mining in Greece (Panagiotopoulou 2019) or creating social, environmental and R&I 

programs in Neves-Corvo polymetallic mine (Castanheira Dinis et al. 2019). It includes respecting other values 

and existing land uses (e.g. landscape) and treating them adequately (Panagiotopoulou 2019).  

According to the Minlex study (MinPol 2017), nearly one third of the court cases analysed35 by the project was 
due to permitting administrative issues and other procedural questions and mistakes on side of companies 
(incompatibilities, the application does not comply with the necessary formalities, etc.). Thus, the special effort 
and well-planning of activities for the permitting process within the company is of utmost importance e.g. in the 
Polish case of Czatkowice limestone quarry, was one of the key success factors for obtaining the permit. 
 

4.3 Role of other stakeholders  

There are several emerging stakeholders which influence the development of the mineral sector. Especially its 

success in permitting procedures. While in the past, to open the mine was mainly conditioned simply by fulfilling 

legal requirements and availability of sufficient investment, nowadays the decisions are driven by issues more 

often outside the legal boundaries. It could be exemplified by the “social licence to operate” (SLO) issue. Where 

the opinion and lack of acceptance by local communities could hinder possibility of mineral development. 

The role of media and especially social media are substantially influencing the public debates and they neither 

skip such sensitive issues as the mineral development activities are. Moreover, the polarization of the society, 

emotions and ignorance of facts impact also on involvement of local communities and public in permitting 

procedures or policy development. The effective instrument to answering this challenge could be the education 

- through scholar system, but also via media and public campaigns as it was pointed out in Delphi Survey 

(Wertichová et al. 2019). 

Even the environmental NGO´s and activist movements are often accused by industry from throwing burdens to 

successfully reach the operation, their initiative could have in many cases positive effect especially to improve 

                                                           
34 to use best available technologies (BAT) when possible 

35 129 court cases from all EU Member States related to mineral exploration and extraction were analysed for the Minlex 

study 
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its environmental performance  (e.g. use underground mining instead of open-pits, when possible and feasible, 

to protect valuable landscape like in Fokis mine case, or increase a biodiversity e.g. in Neves Corvo case). 

4.4 Remaining challenges and opportunities 

There still remains several implementation challenges e.g.: 

− How to treat mineral development in densely populated areas 

− How to deal potential areas with low or poor geological knowledge (undiscovered deposits) 

− What is the most appropriate methodology for valuation and valorisation of mineral land use 

addressing different types of raw materials (e.g. transport distance is decisive factor for local distribution 

of aggregates but plays no significant role for metals which are traded globally) 

− How deep we should go in a common European approach and what is the role of European Commission 

How to deal with emerging stakeholders and new communication channels represent a great challenge but also 

an opportunity for industry to improve its interaction with public and build up a better image. The dissemination 

of good practices, public appearance, activity in (social) media, cooperation with educational institutions, etc. 

are some of the numerous opportunities how to improve awareness about mineral sector.  
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