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Formal-Legal Procedure and Policy, List of Challenges, Barriers and Enablers 

Summary 

At present, post-mining landscapes remain mainly unused or are reclaimed in order to reduce risks, 

such as land collapse or leakage of toxic substances. As a result, post-mining land use is often below 

its current potential value. Additionally, land sealing is a growing issue, as the sealing of green spaces 

can come into conflict with unused brownfield sites such as the mentioned post-mining landscapes. In 

order to adapt to changing conditions caused by climate change and population growth, sustainable 

land use development is necessary, which must also consider the possibilities of post-mining land use. 

Incorporating the post-mining landscapes into regional development programmes and implementing 

land use planning processes in the right way can have a significant impact on revitalising post-mining 

areas. The inclusion of sustainable development approaches is considered a relevant key aspect. This 

strategy enables an integrated approach that addresses the social and economic needs of the 

surrounding communities as well as environmental factors.  

This document has the aim to assess the state of the art of planning processes in the revitalisation of 

mining sites, with a particular focus on subsequent use of post-mining sites and the planning processes 

applied. Factors driving and influencing the revitalisation process are differentiated by stakeholder 

groups. Specifically, several common factors influencing the success or failure of the reuse of post 

mining sites are analysed, as well as common problems and post-use strategies.  

The mapping illustrates five core factors: (1) economic characteristics, (2) social and societal aspects, 

(3) governance arrangements that condition the planning process, (4) technical and physical feasibility 

and availability and (5) planning process. These five core factors are the main determinants of whether 

a revitalisation project will succeed or fail. Moreover, these factors occur either independently or in 

different combinations, with economic and governance factors frequently being combined. 

Revitalisation processes of post-mining sites always depend on the degree of complexity and is site 

specific, as every mining operation is different. Consideration of soil and climate conditions, 

combination of novel ecosystems with economic strategies in multi-level approaches, as well as the 

financial assurance, are essential in revitalisation and land use planning. Integrated mine closure and 

revitalisation strategies and the integration of economic, environmental and social aspects are crucial.  

Key aspects for successful transformation of post-mining landscapes are an early approach that 

requires broad involvement and participation of affected populations and communities, other relevant 

stakeholders and multipliers, as well as experts in the field of mine closure and revitalisation. Based on 

the mapping, countries with independent agencies responsible for designing the framework for the 

subsequent use of such areas, with financial resources and a decisive, clear set of regulations, seem to 

be more successful in adopting holistic revitalisation and implementation strategies for post-mining 

landscapes. Furthermore, the mapping demonstrated that revitalisation projects incorporating the 

potentials and strengths of the area are more successful in terms of innovation and sustainability than 

other comparable projects. 
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1 Introduction 

Sustainable land use is an important topic due to discussions around land sealing and the need 

to feed a growing population, the United Nations Sustainable Development Goals (SDGs), as well 

as the phase-out of coal in many countries striving for climate-neutral energy production 

(Florkowska & Bryt-Nitarska, 2018; Johansson et al., 2012; Söderholm & Svahn, 2014; United 

Nations, 2020; Yanghuas Parra et al., 2019). 

Over the past decade, several iconic mines (e.g. coal mines in Germany like Rheinisches Revier 

or Hambacher Forst, Rio Tinto’s Argyle diamond mine in Australia) have closed, most of them in 

areas with complex social and economic landscapes. Compared to the availability of data on 

global mineral reserves and their future demands, only little is known about the current status 

of mine closure and revitalisation, as well as their impacts on the livelihoods and future 

economic prospects (Bainton & Holcombe, 2018). Disasters such as the collapse of the 

Brumadinho Dam in Brazil in 2019 make it obvious that the topics revitalisation and subsequent 

use of post-mining landscapes cannot be neglected under any circumstances. In that particular 

case, a decommissioned dam of a filled tailings impoundment of an iron ore mine collapsed, 

leading to a mudslide that killed at least 259 people and destroyed buildings, houses and 

facilities in the affected small Brazilian town (Carneiro, 2019). 

 

Problems caused by mine closure can have far-reaching social, economic and ecological impacts. 

Areas that have been dependent on the extractive industry often bring high unemployment and 

have an impact on various other industries due to the migration of workers. Economic and 

ecological factors of mine closure occur particularly in areas that are not purged and remain 

polluted (Bainton & Holcombe, 2018; Lei et al., 2016; Vrablikova et al., 2016; Yang et al., 2019). 

From a socio-economic perspective, in terms of natural conservation and according 

requirements of the United Nations Sustainable Development Goals (SDGs), the rehabilitation 

of these areas should be of high interest (Florkowska & Bryt-Nitarska, 2018; Mazur-Belzyt, 2019). 

A smart post-use can enhance the area, reduce sealing of other green spaces and open up new 

employment prospects for the surrounding and affected communities (Limpitlaw & Briel, 2014). 

In order to achieve sustainable development and long-term success, the incorporation of 

multiple perspectives and a broad understanding of the difficulties and keys that can contribute 

to successful implementation are important. Furthermore, the consideration of currently 

defined legal and planning aspects, as well as the derivation of methods for the assessment and 

planning of the post-use of mining sites are also essential. According to the SDGs, the post-use 

of mining areas that are being decommissioned or have already been abandoned requires expert 

knowledge to achieve a sustainable and positive impact on the area and the communities 

affected by the transformation (Florkowska & Bryt-Nitarska, 2018; Mazur-Belzyt, 2019). 
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In order to provide an overview of the status quo and current implementation of post-mining 

utilisation measures and to understand the associated barriers to such implementation, a 

systematic literature review was done. 

In the mining industry, sustainability has gained more importance in the past decade, leading to 

changes in various political frameworks of countries all over the world to improve the current 

situation in mining and post-mining (Mazur-Belzyt, 2019). Regarding the reuse and post-use of 

mining regions, a wide range of terms is used, including revitalisation, reclamation, restoration, 

reutilization, rehabilitation, melioration, reconstruction, remediation, regeneration and 

redevelopment (Limpitlaw & Briel, 2014; Mert, 2019; Vrablikova et al., 2016; Zeng et al., 2018). 

Reclamation is used as a general term for the redesign or remodelling of land to make it useable 

again. Reclamation is a combination of restoration and rehabilitation and has a broader 

objective than remediation: it is expected that the new state will establish suitable conditions 

for adjacent land uses (Limpitlaw and Briel, 2014; Mert, 2019). At the same time, this term also 

includes the remediation of damage that occurred on the site and had an impact on its initial 

state. 

Some countries talk about reclamation in their concepts, but they only cover the rehabilitation 

part with their required specifications (Mert, 2019). Restoration, however, is mainly aimed at 

restoring the original conditions and (possibly) reconstructing the previous land-use (Mert, 

2019). In this document, the term ‘revitalization’ is used in the sense of post-use of mining areas 

with the aim of reusing the land for a broader purpose than just making the land safe again and 

can be seen as a synonymous with the above definition of reclamation. 

 

When addressing the subsequent use of mining sites, the definition of different categories of 

possible revitalisations is important in order to be able to classify and compare them. The 

following categories are the classification scheme presented by Vrablikova et al. (2016): 

1. agricultural revitalisation, basically including the transformation of the area into 

farmland 

2. forestry revitalisation, encompassing productive and special purpose forests 

3. hydrological revitalisation, including all water and wetlands 

4. all other forms of revitalisation. 

Vrablikova et al. (2016) stresses that other forms of revitalisation can be further divided into: 

leisure, sports venues and parks, production of energy, education purposes, such as technology 

parks or research centres, touristic areas, areas for events and museums, landfills and residential 

and institutional buildings. 
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This document presents a systematic mapping of revitalisation gaps, -barriers, -challenges and -

enablers. Previous scientific work and practice-based reports have served as basis for this report. 

It illustrates core issues in mining revitalisation and identifies success and inhibiting factors. In 

the following chapters, several case studies, as well as the current relevance of mining site 

revitalisation in a broader context were evaluated to determine the status quo of this topic.  

Additionally, a survey was conducted involving participants from different stakeholder groups. 

The survey covered various topics related to the closure and revitalisation of mining sites: 

 Necessity of revitalising post-mining site 

 Subsequent use of post-mining landscapes 

 Mine closure and revitalisation planning 

 Involvement of the local community 

 Legal regulations and requirements 

 Current situation of closed and revitalised mines 

 Social acceptance 
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2 Material and Methods  

For an overview of the discussion of the post-mining land use, a systematic mapping of existing 

reports, articles and practice-based reports was conducted. The search strategy was based on 

different search-strings based of the following keywords:  revitalization (revitalisation), post-

mining, post-use, mine closure, reuse, extraction sites, post-mining landscapes, rehabilitation, 

remediation and reclamation. The search string was combined with sustainable development, 

regional development and landscape planning to include actual development processes rather 

than on the technical, geological or physical aspects of post-mining use. Complementary, to 

cover material from German speaking countries, a search strategy using German keywords was 

conducted: Wiedernutzbarmachung, Nachnutzung, Bergbaufolgelandschaft and Bergbaugebiet. 

Similar to the previous approach, these keywords were combined with: Regionale Entwicklung 

(regional development), Landschaftsplanung (landscape planning) or nachhaltige Entwicklung 

(sustainable development). The search strategy is not constrained by geographical limitations or 

specific regions to obtain a quite broad perspective on the subject and covers the time period 

between 2000 and 2020. 

The aim was to select papers that include case studies or place the topic in a broader national 

or international context, that discuss and compare the current state of post-use 

implementation. This was to derive challenges, keys to success and other factors influencing the 

transformation of the field. Eligibility of material for inclusion in the literature review is based 

on the following three characteristics: 

 mining as the main object under consideration (no paper has been selected if 

brownfields in general were examined), 

 post-mining use as the main topic of the paper and 

 part of the discussion on development perspectives.  

 

In the second stage, the papers were categorised either as ‘case study’ or as ‘broader context’. 

Some papers analysed both categories in an international context and were therefore used for 

both ‘case study’ and ‘broader context’ comparison. In order to make comparable assumptions, 

the contents of the papers were consequently mapped and information extracted into four 

categories: 

1. Current practices 

2. Factors that influence the subsequent use of the area in principle 

3. Planning methods, strategies and advices that lead to success revitalisation 

4. Difficulties and hindering factors 
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During this process, several papers that did not meet the selection criteria and were excluded 

from further analysis, such as papers where the information was not mainly focused on post-

mining and case studies that were found not to have been adequately implemented. Overall, 43 

articles and reports met the selection criteria, of which 20 papers considered the topic in a 

broader perspective (from an international or national point of view) and the remaining 23 

papers contained seven case studies that examined revitalisation in a specific area in practice. 

In the third stage, the four categories mentioned above have been analysed. Groups of factors 

based on similarities have been defined and derived. An overview of the commodities and 

countries discussed in the selected papers on post-mining land is presented in Table 1. 

 

Table 1: Overview of the Commodities and Countries Discussed on Post-Mining Land Use 
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The literature analysed in this chapter considers post-mining issues from a national and 

international perspective (no case studies included) and with different specific approaches. For 

instance, in six papers the authors focused mainly on post-mining landscape in relation to 

sustainable development: Bastida (n.d.), Kivinen (2017), Lei et al. (2016), Mert (2019), Popović 

et al. (2015) and Vrablikova et al. (2016). Another seven papers addressed the topic in the 

context of social and legal issues: Bainton & Holcombe (2018), Cao (2007), Limpitlaw & Briel 

(2014), Marot & Harfst (2012), Sinnett & Sardo (2020), Toumbourou et al. (2020) and Yang et al. 

(2019). Three papers analysed post-mining with cross-cutting themes such as ‘social license to 

operate’ (SLO) (Prno & Scott Slocombe, 2012), ‘environmental impact assessments’ (Morrison-

Saunders et al., 2016) or other novel ecosystems (Doley and Audet, 2013). In addition, some 

papers have covered the issue in relation to landscape management (Myga-Piątek, 2014), 

ecological restoration (Zeng et al., 2018), as well as land-use based landscape planning (Zhang 

et al., 2011). 

Together, the comprehensive perspective of this work and its joint results indicate that the 

similarities found in this analysis have interdisciplinary relevance and are recognised by a wide 

range of stakeholders. This broader presentation also provides an extensive overview of the 

state of discourse, technology and knowledge on post-mining in general, without focusing on a 

specific area. In order to draw conclusions about factors influencing post-mining landscapes, it 

is important to know the basic conditions that are presented in this section. The report 

summarises the current status and impact of decommissioning mining areas and post-mining 

utilisation.  
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3 Current Status and Impact of Decommissioning 

In the period when minerals are extracted, mining not only brings about a complete modification 

of the surface or subsoil, but also affects entire ecosystems and alters the natural environment 

of the area and its surroundings. Mining also transforms societal life, the economy and the 

principle standards of living in the surrounding area. This transformation can have both positive 

and negative consequences. Job opportunities, improved infrastructure or improvement of the 

quality of life during the active mining phase itself are examples of positive effects of mineral 

extraction and should not be neglected. Conversely, the establishment of mining companies in 

remote areas can have impacts that need to be considered from a very different angle (Bainton 

& Holcombe, 2018). It can, for instance, lead to a complete migration and relocation of 

communities that cannot easily be reversed (Limpitlaw & Briel, 2014). 

All these consequences and their subsequent use have significant relevance for the future of the 

environment. The impacts of mineral extraction and post-closure found in the papers can be 

divided into three pillars: impacts on the economic, environmental and social system. 

Several statements justifying these groupings are listed in Table 2 below. 

 

Table 2: Statements Justifying the Three Pillars of Impacts of Mining and Post-Closure 

Pillar Statements in the literature 

Economic “Villages have disappeared as a result of the strip mining of coal […] left is contaminated soil, 

water and atmosphere […] a decrease in the diversity of plant and animal life and a host of other 

impacts.” 

(Vrablikova et al., 2016) 

“The coverage of farmland […] radically shrinked, the dependency (in terms of employment) 

from the coal industry increased.” 

(Vrablikova et al., 2016) 

“A major amount of the mines in China are reaching their end of life, resources depletion appear 

such as greatly degraded geological environment, the recoverable deposits are vastly 

insufficient.” 

(Zhang et al., 2011) 

“Mining overtook agricultural productive land and degraded the net primary productivity of the 

local ecosystem.” 

(Yang et al., 2019) 

“Development path has been defined as "development-pollution-ecological destruction-

ecological restoration", and the resulting deterioration of the ecological environment has 

seriously undermined the results of economic development”. 

(Zeng et al., 2018) 
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Environmental “Significant changes in landscape – degraded landscape (excavation sites, waste tipes, 

warehouses, rail ways for the transport, dewatering galleries, washeries, …)” 

(Myga-Piątek, 2014) 

“In the coal boom – no regulation, no financial guarantee for reclamation – result degraded 

landscape” 

(Toumbourou et al., 2020) 

“Natural forests were reduced” 

(Myga-Piątek, 2014) 

“Villages disappeared, left is contaminated soil, water and atmosphere, decreased in the 

diversity and animal life.” 

(Vrablikova et al., 2016) 

“A major amount of the mines in China are reaching their end of life, resources depletion appear 

such as greatly degraded geological environment, the recoverable deposits are vastly 

insufficient” 

(Zhang et al., 2011) 

Social  “Living standards and welfare of the regional farmers have diminished, living standards have 

worsened.” 

(Zeng et al., 2018) 

“Development of housing estates for workers” 

Myga-Piątek, 2014) 

“Spiritual cultures, traditions, folklore, religion etc. got destroyed” 

(Myga-Piątek, 2014) 

“Villages disappeared, left is contaminated soil, water and atmosphere, decreased in the 

diversity and animal life.” 

(Vrablikova et al., 2016) 

“Social ecological system is currently in a poverty trap” 

(Yang et al., 2019) 
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4 Results from the Literature Research 

Landscape changes in mining areas can be divided into three main phases: 

1. pre-mining, 

2. mining itself and 

3. post mining. 

The greatest changes to the environment take place during the mining operation itself. The post-

mining phase includes the phase of closing, decommissioning and spontaneous recovery or also 

human intervention. This intervention is also described as the revitalisation phase and is carried 

out to accelerate the recovery phase to use the area for another purposes. Mostly, the closure 

phase includes securing the area so that people and the environment are not endangered. This 

phase is seen as a preliminary phase of revitalisation. However, this does not mean that the 

revitalisation process will be initiated and varies from country to country. Except for isolated 

cases, the general former mining areas are transferred to one of the classical forms of 

revitalisation (agriculture, forestry or hydrological). In addition to these forms, they are also 

returned into their pre-mining use. Converting back to the use before mining (pre-mining) also 

means that towns in formerly remote areas might be closed along with the mines (Bastida, 

2014). In less developed countries, mines are sometimes not secured and remain as they have 

been left after the mining phase ended. (Lei et al., 2016; Limpitlaw & Briel, 2014; Mazur-Belzyt, 

2019; Mert, 2019; Popović et al., 2015; Toumbourou et al., 2020; Vrablikova et al., 2016). 

  

Using the land to create new green, recreational spaces for the local population is becoming 

increasingly popular. Successful projects related to the transformation into leisure areas, public 

parks and sports venue are in China ( Cao, 2007; Zeng et al., 2018), Turkey (Mert, 2019) and 

Poland (Myga-Piątek, 2014). The conversion and use of land for energy production is perceived 

to be tackled more likely in countries where environmental awareness has a high priority in 

politics, such as in Germany  (Marot & Harfst, 2012). Biomass, geothermal energy and 

photovoltaics are the commonly forms of energy introduced, but also wind energy. 

Many closed mines exhibit important historical values and have been transformed into tourist 

areas such as museums, concert and congress areas and even amphitheatres. Further use of the 

post-mining landscape has been found through the introduction of educational centres such as 

technology parks or research centres. Redevelopment of the area with residential, industrial 

and/or institutional buildings and the use of the site for landfills are also possible post-mining 

land uses (Marot & Harfst, 2012; Mert, 2019; Myga-Piątek, 2014). 
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4.1 Case Studies Evaluation on the Implementation of Revitalisation processes 

Case studies considered address post-mining areas where a new use of the land is or was 

planned. In some cases, the areas had already been abandoned. For instance, the Zloty Stok 

Gold Mine in Poland remained unused for over 35 years before being transformed into a tourist 

attraction with a museum, underground railway line, technology park, hotel, shops and cafes, 

as well as a scientific research site (Kaźmierczak et al., 2019). In the case study of the Shendong 

Mining Region in China, the area has not been reclaimed by the time the paper of K.H. Chen was 

published in 2018 and probably beyond. However, the ecological restoration measures of the 

abandoned areas have been examined and different models for restoration are discussed (Chen, 

2018). In other cases, subsequent use of post-mining landscapes was only defined during the 

closure process or immediately after mine closure ( Gardner & Bell, 2007; Mert, 2019; Ott, 2017). 

 

Table 3 presents the mapped case studies, their post-mining land uses and the minerals and 

aggregates extracted. These case studies include the following mineral materials: bauxite, coal, 

gravel, granite, copper, tin, arsenic, lead minerals, ore, basalt, mineral sands, potassium salt, salt 

and sand. 

 

Table 3: Overview of the Post-Mining Land Uses and the Previously Extracted Raw Materials of the Case 

Studies Considered 

 Tourist Attraction, 
Educational, Scientific 

Research Site 

Renewable 
Energy/ Solar 
Power Plant 

Museum Forest 
No 

Implementation 

Poland Gold     

United 
Kingdom 

  

Copper 

Tin 

Arsenic 

  

Romania      

Turkey  Mineral Sand    

Spain   

Granite 

Lead Minerals 

Ore 

  

South 
Africa 

   Mineral Sand  

China     Coal 

Australia    Bauxite  

Sources (Kaźmierczak et al., 2019) 
(Kaźmierczak et 

al., 2019) 
(Kaźmierczak et 

al., 2019) 
(Gardner & Bell, 
2007; Ott, 2017) 

(Chen, 2018) 



 

Inventory of Actual Planning Practices and Processes in the Context of Formal 
Legal Procedure and Policy, List of Challenges, Barriers and Enablers 

 

17 
 

 

Mine closures in the case studies took place in Turkey, the United Kingdom, Germany, Spain, 

Poland, Hungary, Austria, Slovenia, as well as South Africa and Australia (Cała et al., 2019; 

Gardner and Bell, 2007; Kaźmierczak et al., 2019; Mert, 2019; Ott, 2017). There are various 

options for post-mining land-use, including museums and education institutions, tourist 

attractions, solar parks (PVs) or forests.  

 

4.2 Actors  

Subsequent use of post-mining landscapes was initiated by different actors in the case studies 

mentioned. 

In both cases of South Africa and Australia, forestation measures were implemented after mine 

closure (table 3). In both cases, the mining company itself took the lead for designing and 

implementing the measures, including the consultation of ecologists to consider ecological 

succession appropriately in the design of the measures (Gardner & Bell, 2007; Ott, 2017). In the 

Australian case, the public and NGOs were involved in the rehabilitation process (Gardner & Bell, 

2007). In the South African case, the company itself had conducted ecological research for more 

than 20 years (Ott, 2017). 

The case study in Poland was initiated by local residents who decided to adapt the abandoned 

mine and convert it for tourist purposes (Kaźmierczak et al., 2019). In the cases of the United 

Kingdom and Spain, the council pushed for the transformation of the post-mining site 

(Kaźmierczak et al., 2019). 
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5 Supportive and Hampering Factors 

This chapter presents various post-mining projects and the development of different options, 

providing an overview of what has already been tried. The mapping suggests that in the Global 

North (e.g. Canada, United States, Germany and Poland) higher standards are implemented and 

regulations are more detailed and nuanced than in countries of the Global South (Gardner & 

Bell, 2007). 

Major categories that influence and drive post-mining use are: 

1. Economic Characteristics 

2. Social and Societal Characteristics 

3. Governance Characteristics 

4. Technical and Physical Characteristics 

5. Planning Process 

 

Based on the mapping, these five core categories or factors were identified, which are mainly 

responsible for the success or failure of the revitalisation process of post-mining sites. These five 

factors can occur independently or in various combinations and are each subdivided into 

subordinate aspects: 

 Economic characteristics include, for instance, financial resources of the mining 

company, cost of the mine closure and revitalisation process and economic 

opportunities and situation of the region after the closure of the mine. 

 Under social and societal characteristics are, among others, the welfare of employees, 

the loss of jobs due to mine closure, social acceptance and social licence to operate, as 

well as the education and training of employees and local community. 

 The factor governance characteristics means participation, consensus, accountability, 

transparency, responsibility, effectiveness and efficiency, equity and inclusiveness, as 

well as rule of law. 

 Technical and physical characteristics address the revitalisation process itself. While 

technical characteristics include the state of the art and technologies available, physical 

characteristics deal with the landscape to be revitalised. Each mining site is individual. 

Therefore, the revitalisation of post-mining sites cannot be handled in a general way, it 

has to be adapted to the specific site. 

 The planning process includes, the entire regional and local planning processes, the 

determination of the potential of the area to be revitalised, setting long-term planning 

goals and the planning competences of the responsible persons. 
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In the both chapters 5.1 Hindering Factors and 5.2 Supporting Factors, the factors are described 

in more detail and how they are related to mine closure and revitalisation of post-mining sites. 

It should be noted that economic factors frequently occur in combination with governance and 

are particularly entrenched in developing countries where institutions are weak and financial 

strategies are often short-term. 

 

5.1 Hindering Factors  

Hampering factors for the revitalisation process were found for each of the defined categories 

while comparing the data from the papers classifies in the ‘broader context’. In the case studies, 

in contrast, no hindering factors for the planning process for the revitalisation process of post-

mining areas were mentioned, as can be seen in Figure 1. 

 

 

Figure 1: Hindering Factors for the Revitalisation Process of Post-Mining Areas 

 

Economic Characteristics 

Limiting factors in the implementation phase are usually linked to economic characteristics. 

Sufficient financial resources are required for the development and implementation of 

appropriate strategies.   The lack of financial resources affects the availability of qualified 

personnel. This might result in insufficient monitoring and audit oversight of regulations (Cao, 

2007; Toumbourou et al., 2020), leading to a further accumulation of problems. For instance, 

because the effort required to address the environmental damage caused will be even greater 

in retrospect (Marot & Harfst, 2012; Sinnett & Sardo, 2020).  
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The scope and costs of the revitalisation process is not only high, but also lengthy (Mazur-Belzyt, 

2019). It is often difficult to raise the necessary money for it, unless it has been decided in 

advance who will pay for it (Popović et al., 2015). The lack of economically equivalent 

alternatives for the mining industry also complicates regional development efforts (Marot & 

Harfst, 2012; Ott, 2017; Zeng et al., 2018). Long-term visions are lacking, particularly in 

developing countries where the goal of economic growth and competitiveness is usually set by 

environmental protection (Bastida, 2014). 

 

Social and Societal Characteristics 

Revitalisation is particularly challenging in cases where there is a connection between the loss 

of jobs (Marot & Harfst, 2012), the lack of consensus due to a wide range of interests and 

competences (Myga-Piątek, 2014) and a lack of knowledge and awareness among decision-

makers (Mert, 2019; Myga-Piątek, 2014). It is clear that social factors are strongly related to the 

economic and political situation. Especially in developing countries, major stakeholders interests 

have been prioritised over local communities’ ones, leading to negative impacts during and after 

the mining phase (Sinnett & Sardo, 2020).  In addition, these countries lack qualified personnel 

both at the management level and the operation level. As a result, the land often remains 

unused and even unprotected in order to avoid accidents (Cao, 2007). 

The lack of community involvement and the absence of a comprehensive long-term view leads 

to rivalries between communities of the population (Marot & Harfst, 2012). Since environmental 

protection is usually much lower on the governmental agenda than economic growth in these 

countries and corruption occurs (Toumbourou et al., 2020), distrust of the authorities is logical 

and leads to a lack of social acceptance (Cao, 2007). Also, the lack of social acceptance and 

consensus, as well as missing partnerships between the stakeholders, are often cited as a 

weakness for the transformation of the sector that is taking place globally (Myga-Piątek, 2014; 

Popović et al., 2015). 

 

Governance Characteristics 

Typically, the greatest governance challenges are the complexities associated with the mining 

process itself, as it influences the environment, the economy and the social life of the affected 

area, as can be seen in Table 2 (Kaźmierczak et al., 2019; Popović et al., 2015). This a holistic plan 

and an integrated system that involves all stakeholders is needed (Bastida, 2014; Mazur-Belzyt, 

2019; Myga-Piątek, 2014; Zeng et al., 2018). Challenges here are mainly the absence of exactly 

this system, as well as a general lack of regulations (Cao, 2007; Kaźmierczak et al., 2019, 2019; 

Toumbourou et al., 2020), mechanisms for the closure process and regulatory frameworks 
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(Bastida, 2014; Cao, 2007). Countries also rely heavily on traditional direct environmental 

controls and neglect to provide other incentives (Cao, 2007). Challenges in this connection 

include the lack of leadership and political will (Marot & Harfst, 2012; Toumbourou et al., 2020), 

the lack of adequate designation of planning bodies (Mazur-Belzyt, 2019) and their 

organisational weaknesses (Bastida, 2014; Cao, 2007; Popović et al., 2015). The lack of 

knowledge among local decision-makers, regarding the spatial values and the need to preserve 

them, hinders decision-making for the post-use of mining areas (Myga-Piątek, 2014).  

Responsibilities for mining are spread across  several government agencies (Toumbourou et al., 

2020). The allocation of responsibilities among government agencies and whether they are 

managed independently or as a subnational level remains at the discrete of each  country. 

Landscape management, for instance, is not managed as a separate department in several 

countries (Myga-Piątek, 2014). This makes it more difficult for the government to enforce 

regulations, which allows companies to exploit these weaknesses and act in their own interest 

(Cao, 2007). Mining companies are often not held accountable for possible misconduct, mostly 

due to missing regulations in less developed countries and the industry’s strong influence on the 

state (Cao, 2007; Toumbourou et al., 2020). Some frameworks, when available, are often only 

vaguely defining with incomplete or inapplicable targets in selected areas (Bastida, 2014; Cao, 

2007; Kaźmierczak et al., 2019; Mazur-Belzyt, 2019; Myga-Piątek, 2014; Zeng et al., 2018). There 

are also some that consider only post-mining of active mining sites, without including already 

abandoned areas (Kaźmierczak et al., 2019).  Several do not take into account all areas such as 

financial security, public participation or the planning of the closure itself or only work with 

voluntary instruments that are not effective (Bastida, 2014).  

 

Technical and Physical Characteristics 

Barriers affecting revitalisation related to technical and physical characteristics may be due on-

site technical supply and the presence of trained personnel, as well as land degradation, high 

levels of pollution (Lei et al., 2016; Marot and Harfst, 2012)and the severity of disturbance 

(Gardner and Bell, 2007). The technology for such areas is not fully developed. Especially when 

the aim is to restore the land fertility and the degradation of the area is very high, this issue is 

very complex (Gardner and Bell, 2007, 2007; Lei et al., 2016; Vrablikova et al., 2016). Agricultural 

revitalisation in particular is seen as a complex process of soil recovery, which has therefore lost 

popularity (Vrablikova et al., 2016). 

Looking at the technical offer, it is costly to bring the required personnel and knowledge to the 

area to be able to transform the site (Cao, 2007). Some areas lack of the right research and 

therefore do not have the needed technology or solutions for revitalisation. These challenges 

are particularly found in China and developing countries (Cao, 2007; Kaźmierczak et al., 2019; 
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Lei et al., 2016; Limpitlaw and Briel, 2014). Given the above challenges, site restoration also 

proved to be incompatible with the area and in some cases had no long-term benefits (Sinnett 

and Sardo, 2020). Practical technologies to meet environmental requirements are needed (Lei 

et al., 2016) 

 

Planning Process 

The lack of strong regional or local planning bodies (Marot & Harfst, 2012), as well as the absence 

of long-term management definitions (Sinnett & Sardo, 2020) are cited as factors leading to 

difficulties in the planning process. Other factors mentioned are improper determination of the 

site’s usable potential (Mazur-Belzyt, 2019) and vague goals, especially in countries where 

landscape management is not counted as a separate policy field (Myga-Piątek, 2014). These 

factors lead to a lack of strengthening of planning institutions, less guidance of interested 

planners and less commitment from mining companies to develop plans for the subsequent use 

of the mining site. The absence of an independent body makes it more difficult to achieve 

targets, as the responsibility often remains unclear. In turn, the mining companies can pursue 

their own interests and while the situation for the planning bodies becomes more difficult, to 

prepare a plan for the post-mining usage. Missing practical research (Zhang et al., 2011) and the 

lack of knowledge also hinder effective planning due to large uncertainties. 

Especially the lack of knowledge about the value of the area among decision-makers or the lack 

of knowledge about the need for maintenance is a major problem, as the extent of the actual 

effort is not known and this makes it difficult to initiation a planning process (Myga-Piątek, 

2014). In some cases, missing comprehensive planning and not taking local conditions into 

account were also  mentioned (Zeng et al., 2018). Considering the mentioned hindering points 

in the planning process, it can be concluded that the factors hindering the planning process are 

strongly related to politics and regulations in the countries discussed. 
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5.2 Supporting Factors  

Based on the literature review, governance might be a key to successful revitalisation and post-

mining land-use, followed by social, technical and planning aspects, as presented in the figure 

below. 

 

 

Figure 2: Supporting Factors for the Revitalisation of Post-Mining Areas 

 

Economic Characteristics 

For the economy, it is crucial that employment opportunities can be created or sustained 

through the post-use of a mine, as it may add value to a community, take pressure off the site 

and mitigate losses of employment. Therefore, new economic sectors and possibilities are 

needed to create jobs, ensure attractiveness in the areas and provide value to the community 

(Limpitlaw & Briel, 2014). A concrete and successful example given in this context is the 

introduction of tourist sites (Kaźmierczak et al., 2019). Any other way will have an impact on the 

social environment.  

Beneficial points to improve this structure is to start early in the process where financial 

capacities can be built and secured at the end of the mine’s life. As before, any other structure 

will affect the area and make restructuring the area a difficult and lengthy process (Mazur-

Belzyt, 2019). Other possible ways to ensure liquidation may include tax systems for mining 

companies or any other financial mechanisms and incentives such as reclamation deposits or 

requisitions fees (Bastida, 2014; Cao, 2007; Marot & Harfst, 2012; Zhang et al., 2011). The costs 
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should include long-term maintenance of the area. Also, the possibilities of introducing market 

mechanisms such as tenders or auction to attract private capital could be examined (Cao, 2007). 

A good mix of regulatory and economic instruments as well as voluntary agreements are also 

important issues for sustainable development. Conducting a socio-economic impact assessment 

is seen as an important part in the earliest stages of the project development (Bastida, 2014). 

During the reclamation process, the combination of economic, social and environmental 

benefits must be considered, prioritising the development of industries in rural areas, the 

promotion of employment and income opportunities, while respecting the natural environment. 

Ecological restoration without consideration of other local conditions and possibilities make no 

sense. Full utilisation of resources is required, combining the promotion of an ecological 

civilisation building with rural revitalisation. Therefore, transforming the social and economic 

system is indeed important without overlooking the sustainable development for the natural 

environment (Zeng et al., 2018).  

 

Social and Societal Characteristics  

Social factors, together with governance factors, are recognised as the most important areas for 

a successful process. Public participation is mentioned in most contributions as a means of social 

influence on the revitalisation process. Other related factors such as partnerships, cooperation 

and access to information for all stakeholders are also addressed (Bastida, 2014; Gardner & Bell, 

2007; Lei et al., 2016; Limpitlaw & Briel, 2014; Mert, 2019; Myga-Piątek, 2014; Popović et al., 

2015; Sinnett & Sardo, 2020). It is important to emphasise that promotion of education and 

knowledge are also mentioned as facilitating factors (Bastida, 2014). Public participation 

mechanisms should be established as early as possible (Bastida, 2014; Limpitlaw & Briel, 2014; 

Zhang et al., 2011). 

 

Governance Characteristics  

Governance is a comprehensive topic in the revitalisation process, as it is the key aspect for any 

interdisciplinary consultation, such as the cooperation between the inhabitants of the affected 

area and the operating companies. The implementation of collaborations is mainly done through 

the work of the local management level, which is crucial for mining projects, especially as it 

affects the surrounding population. Work, legal aspects and regularly frameworks also fall into 

this category. Setting standards, defining rules and new governance strategies are mentioned.  

Cooperation and a good coordination between actors are crucial for the revitalisation process. 

Inclusiveness and interdisciplinary working are just a few keywords that are mentioned several 
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times and lead to a successful and positive development in revitalisation processes (Lei et al., 

2016; Marot & Harfst, 2012; Myga-Piątek, 2014). Site restoration needs to be coordinated by 

multiple institutions pulling in the same direction, such as economic, legal, administrative and 

political authorities, in order to achieve long-term goals and build acceptance at each level of 

governance. Combining the interests of the public, professional and community is mentioned as 

a defined goal in this context and therefore multicentre approaches to integration are needed, 

with local and regional actors working together (Chen, 2018; Lei et al., 2016; Marot & Harfst, 

2012; Myga-Piątek, 2014). Further literature has also found positive changes in transnational 

cooperation, especially when projects have large environmental impacts and also affect 

neighbouring countries (Popović et al., 2015). 

In addition to interdisciplinary work, the preparation of detailed programmes is also conductive 

for a successful transformation process. Relevant stakeholders and decision-makers must 

therefore have a good knowledge of effective restoration planning, especially to understand the 

complexity of the issue in all aspects (e.g. ecological processes, the dependent economy and 

social aspects) (Gardner & Bell, 2007; Lei et al., 2016). The combination of a functioning 

command and control approach, as well as the introduction of new legislation and institutional 

reforms are necessary to achieve changes in the mining and post-mining development (Cao, 

2007). Completing legislative documents is seen as an important and urgent task (Mazur-Belzyt, 

2019). This is understandable, as successful revitalisation is often found where new policies, 

detailed guidelines, clear standards and appropriate frameworks are created (Bastida, 2014; 

Sinnett & Sardo, 2020; Vrablikova et al., 2016). Guidelines need to be detailed, with clear 

objectives and proper frameworks (Bastida, 2014; Sinnett & Sardo, 2020; Vrablikova et al., 

2016).  

According to the literature, local authorities should conduct studies and analyses, as well as 

implement land development concepts (Mazur-Belzyt, 2019). Positive development have been 

noted in areas where regional initiatives have been launched  (Bastida, 2014) and where the 

principles of sustainable development are followed (Vrablikova et al., 2016). Some literature 

points out that new strategies such as the implementation of the social license to operate 

(Sinnett & Sardo, 2020) are also beneficial as one of the new types of ecosystem. 

 

Technical and physical Characteristics  

A preliminary technical factor for a successful implementation of the revitalisation process is a 

good knowledge of the area, therefore it is essential to include data on soil and climate 

conditions. This is necessary for a proper planning and design of the restoration (Limpitlaw & 

Briel, 2014; Mazur-Belzyt, 2019; Ott, 2017; Popović et al., 2015; Zhang et al., 2011, 2011). For 

proper design and to achieve a positive and sustainable development, as well as long-term 
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stability of the area, the involvement of experts is necessary, especially for mine water 

management or design. Proper management is also crucial to reduce the risk of erosion and to 

ensure soil stability. The hydrological, geotechnical and environmental conditions are the most 

important aspects to consider in this context and experts play a key role (Zhang et al., 2011). To 

have a meaningful revitalisation process, it is important to demonstrate that technical capacities 

must also be in place to exploit the potentials of the area (Marot & Harfst, 2012). 

From a technical and physical point of view, it remains to say that the abandonment of areas 

should not always be seen in a negative light. In some areas where there is no contamination 

and no danger of collapse, the abandonment could have positive effects on the natural habitat. 

However, the essential step is to restore the basic landscape elements (fauna and flora) before 

abandoning the area (Cao, 2007; Zhang et al., 2011). In this context, the correct use of landscape 

strategy, natural engineering and water management in mines are mentioned (Lei et al., 2016). 

Nevertheless, human intervention is commonly seen as a time-saving option (Zhang et al., 2011). 

 

Planning Process 

Based on the planning process, several beneficial factors and advices were identified in the 

literature reviewed. The topic of good planning, which is fundamental for all further steps, was 

particularly promoted. Some basic factors that contribute to the realisation of a process have 

been specifically addressed in this section. For instance, in countries with a good set of well-

designed strategies, with preventive measures and a specific sustainability framework, 

revitalisation is more likely to be planned and integrated (Bastida, 2014). Planning also needs to 

be structured, realistic and reasonable to be successful. Using principles of technology 

restoration ecology and landscape ecology can facilitate the planning and restoration process 

(Chen, 2018; Lei et al., 2016). In this context, early project initiation, as well as strategic and 

holistic planning that allows all stakeholders and affected people to participate and contribute 

to the planning process are the best way forward ( Bastida, 2014; Gardner and Bell, 2007; Lei et 

al., 2016; Limpitlaw & Briel, 2014; Mazur-Belzyt, 2019; Mert, 2019; Ott, 2017; Popović et al., 

2015; Zhang et al., 2011). 

For a successful planning process, conditions must also allow unique potentials to be identified 

and integrated (Cao, 2007). T consideration of climatic, geographical and pedological conditions, 

as well as the use of rational landscape planning instruments are essential keys to success 

(Popović et al., 2015; Zhang et al., 2011). Preventive measures, measures that are already 

integrated in the preceding phases of mining, can also have a positive impact on the planning 

process, as the complexity can be reduced and interrelationships are already more easily 

understood (Bastida, 2014; Limpitlaw & Briel, 2014; Zhang et al., 2011). 
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6 Survey on Mine Closure and Revitalisation of Post-Mining 

Regions 

To identify different perspectives on the current situation of planning and implementation of 

mine closure and revitalisation of post-mining regions, a survey has been conducted. With this 

survey, a comparison can be made whether the opinion on various aspects of mine closure and 

revitalisation is country-specific and at which points the views differ. Moreover, it gives an initial 

picture of how satisfied the participants are with the current situation of mine closure and 

revitalisation in their area. 

 

 
Figure 3: Country Distribution of where the Participants of the Survey come from  

 

159 Participants from both European and non-European countries responded to this survey, 

with a focus on Europe. It was conducted using the electronic survey tool Survio. Participation 

was only possible by a direct link, distributed via email, Twitter and LinkedIn in the time period 

between February and mid-April. Figure 3 illustrates the geographic distribution of, participants: 

the biggest response was in Estonia (22%), followed by Greece (19%) and Austria (15%). Among 

‘Other European Countries’, Bosnia and Herzegovina, Ireland, Sweden and Finland are listed, 

accounting for only 3% of all responses. ‘Other Non-European Countries’ are China, Columbia, 

Iran, Peru, South Africa and Zambia.  

While the ReviRis project focuses on RIS countries the survey goes beyond the geographic 

boundaries to receive a more comprehensive picture of revitalisation approaches. The reason 

why Austrian participants were consulted, for instance, is because the Austrian university 
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‘Montanuniversität Leoben’ acts as a project partner and because Austria can be considered a 

good example in the field of mine revitalisation. 

Furthermore, people from different stakeholder groups participated in the survey – 

government, research and education, students, civil society, etc (see Figure 4). ‘Others’ include 

unspecified and unidentified stakeholder groups and agriculture.  

 

 
Figure 4: Distribution of the Stakeholder Groups of the Survey Participants 

  

60% or 96 of the 159 respondents stated that they are directly connected to the mining sector, 

27% (or 42) are indirectly connected and 13% (or 21) are not. Those directly linked to the mining 

sector can be assumed have at least a basic knowledge of the topics of mine closure and 

revitalisation. 

Through the broad distribution of countries, stakeholder groups, as well as participants that are 

directly, indirectly and not connected to the mining sector, an initial picture of the situation can 

be obtained.  Since the number of participants in some countries is noticeably higher than in 

others, it is also possible to have a closer look at these countries and compare the responses 

with each other. 

 

The survey covered a variety of thematic areas related to mine closure and revitalisation: 

 Necessity of revitalisation of a post-mining site 

 Subsequent use of post-mining areas 

 Planning process of mine closure and revitalisation: timing of revitalisation planning, 

decision-making processes, influencing factors 

 Involvement of the local community 

Industry 33%

Research & Education 32%

Student 11%

Government 8%

Consulting 6%

Administration 4%

Civil Society 3%
Others 3%

Total number of participants: 159
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 Legal regulations, requirements and financial assurance 

 Current situation of closed and revitalised mines 

 Social acceptance 

 

6.1 Survey Details 

The survey about mine closure and revitalisation contained 17 items, listed in Annex 1. These 

consist of either questions with answer options or statements that had to be to be evaluated 

(e.g. from ‘I fully agree’ to ‘I disagree’). For some survey questions there was also the possibility 

to inset comments in addition to the given answer options. Question 16 and 17 were optional. 

To avoid potential misunderstandings, at the very beginning of the survey the meaning of the 

two terms ‘mine closure’ and ‘revitalisation’ was clarified, in the context in which they were 

used in the questionnaire: 

 Mine closure means that mining activities have ceased permanently. In this period, most 

of the revitalisation is completed. 

 Revitalisation of a mine after its extraction has been completed means that this newly 

created area is made safe and useable again. 

 

The first point of the survey was to determine the general opinion on the importance of 

revitalising mines after they have been closed. Participants had the option to vote from ‘I 

disagree’ to ‘I fully agree’. With the next two questions, the subsequent use of post-mining 

landscapes and to whom these measures should be adapted were queried. 

Question four to seven dealt with the planning process of mine closure and revitalisation. The 

following points were asked in this section: the necessity of revitalisation plans, the time of 

preparation of these plans, the decision-makers and factors influencing revitalisation plans. With 

regard to the influencing factors, it should be noted that only the most obvious ones were 

selected in the survey, but there are many more factors influencing mine closure and 

revitalisation.  

The eighth and ninth questions referred to the involvement of the local community, especially 

those who live close to the (former) mining site. While question eight generally addressed the 

desire of the local community to be engaged in the decision-making process of the revitalisation 

planning, question nine focused on how this participation may take place. Next two questions 

were about legal regulations and legal requirements of mine closure. In detail, question ten was 

about the quality of the country’s legal regulation framework for mine closure. Question eleven 

related more to the financial assurance of mining companies with regard to mine closure.  
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For question twelve on participants’ satisfaction with the state in which closed mines are left, 

the subjectivity of the response is to be noted.  Although the number of answers is too small to 

make a general statement, at least a tendency can be identified as to whether the respective 

revitalisation measures were carried out successfully or not. Question 13 to 15 ask about the 

participants’ education, working field and living country. Of these three questions, only the one 

about where the survey participants come from is considered in the assessment, especially when 

it comes to the country-specific comparison of the answers. 

The last two questions of the survey are, as already mentioned above, open questions that do 

not had to be answered by the participants. Question 16 is focusing on the mining process itself 

in the context of social acceptance and social licence to operate. In question 17, participants had 

the opportunity to share any thoughts on mine revitalisation that they feel are important to be 

mentioned additionally. 

 

The survey took on average around twelve minutes and was answerable by both participants 

who were familiar with mining, mine closure and revitalisation and those who were not. 

Participants who were not familiar with the topics covered in the survey always had the 

opportunity to answer with ‘do not know’ or similar to questions that required knowledge. 

As already mentioned above, the majority of respondents to the survey were from Estonia, 

Greece and Austria. Since country-specific differences were to be expected from some of the 

survey questions, the results of these countries were examined in detail and compared with 

each other. Although just 9% of the survey participants came from Poland, the responses from 

this country will also be analysed in more detail and compared with the other countries named 

before. 

 

6.2 Survey Results 

In this chapter, the results of the individual survey questions are presented. Survey results that 

have country-specific differences – the opinion of the Estonian, Greek, Austrian and Polish 

survey participants either do not agree with each other or with the general survey result – are 

considered in more detail and presented separately. 

The main difference between the result of respondents that are associated with mining and 

those that are indirectly or not is that the latter responded comparatively more often with ‘I do 

not know’ or similar to questions that presupposed knowledge. 
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Figure 5 shows that 90% of the respondents fully agree with the importance of revitalising a 

post-mining site. This means that the majority of participants think that a post-mining region 

must be made safe and usable after mining operations. As no one disagreed that revitalisation 

is important after mining has been completed, this answer option does not appear in the figure 

below. 

 

 
Figure 5: Overall Survey Result to Question One about the Importance of Revitalising Post-Mining Areas 

 

The result of the second survey question is less clear (see Figure 6) and minor country-specific 

differences are noticeable (see Figure 7).  

The respondents suggested various land-uses, such as agricultural use, the construction of 

reservoirs or a lake or industrial reuse. Benefits for the local and wider community and an 

appropriate post-mining land-use that benefits the local area and the wider region, were 

mentioned as important characteristics. 

In the comments, it is often pointed out that a combined solution would be the best and that 

the reuse of a post-mining area has to be site specific: “The area must be revitalised according 

with local environment and what it is possible in socio-economical terms.”, “It depends on 

responsible authorities’ desires, local populations needs and wishes and regional context.”. 

 

I rather disagree
1% I partly agree

9%

I fully agree
90%

1. It is important that a mine is revitalised after mining has 
been completed. 
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Figure 6: Overall Survey Result to Question Two about the Subsequent Use of Post-Mining Areas 

 

The country-specific difference in question two shows that, apart from Estonia, tourism and 

cultural reuse of post-mining sites is preferred to replanting. Also, 2,5% of the Estonian 

participants were of the opinion that nothing should be done with the mine site after its closure. 

 

 
Figure 7: Country-Specific Survey Result to Question Two about the Subsequent Use of Post-Mining Areas 

 

Figure 8 shows the overall result of the third point of the survey, which also indicates no clear 

tendency. Between the two given answer options – revitalisation measures of post-mining areas 

should be 1) adapted to social and societal needs or it 2) should be adapted to the surrounding 

area – there is only an 8% different. 

Several survey participants mentioned in the comments that economic factors should also be 

considered in revitalisation measures, as economy is one of the three pillars of sustainability. As 
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expected, a mix of both and additional factors (economy, whole region, mined commodity) is 

preferred, with the focus on sustainable and long-term results. 

 

 
Figure 8: Overall Survey Result to Question Three about Revitalisation Measures of Post-Mining Areas 

 

The result of this question demonstrates country-specific trends and notable differences 

between respondents that are directly linked to the mining sector and those that are not or 

indirectly: 

 According to the Polish responses, it is more important to adapt revitalisation measures 

to social and societal needs. Survey participants from Greece, Estonia and Austria, in 

contrast, consider adaptation to the surrounding area to be more relevant, as presented 

in Tõrge! Ei leia viiteallikat.. 

 51% of the survey participants directly associated with mining consider that 

revitalisation measure should be adapted to the surrounding area and 49% that they 

should be adapted to social and societal needs. Among the respondents not or indirectly 

connected to mining, 59% were in favour of adaption to the surrounding area and 41% 

in favour of adaption to social and societal needs.  
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Figure 9: Country-Specific Result to Question Three about Revitalisation Measures of Post-Mining Areas 

 

The survey shows a stronger agreement regarding the need for land use planning of post-

mining landscapes (see Figure 10).  While more than 90 % fully and partly agree that plans 

should exist and 19% partly agree, only 6% are of the opinion that revitalisation plans are 

rather not or not at all required. 

 

 
Figure 10: Overall Survey Result to Question Four about the Necessity of Land Use Plans of Post-Mining Areas 

 

As none of the survey participants selected the answer option ‘not at all’ to question five about 

the timing of revitalisation plans for a mining site, it is not included in the graph below. 

In this question, the majority of participants (53%) think that revitalisation plans for a mining 

site should be made before mining begins, followed by the option that revitalisation plans should 

be made while mining is in progress (43%). Only 4% of survey participants are in favour of making 

revitalisation plans after mining is completed. 
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Figure 11: Overall Survey Result to Question Five about the Timing of the Preparation of Revitalisation Plans 

 

Tõrge! Ei leia viiteallikat. presents that the Estonian, Greek, Austrian and Polish survey 

participants have a different opinion on the topic of question five. While the Estonian and 

Austrian survey respondents have a similar result on the two answer options ‘before mining 

begins’ and ‘while mining is in progress’, the Greek and Polish participants demonstrate a clearer 

preference, even if it is not particularly strong. It is worth to mention that 12.5% of the Austrian 

participants are in favour of revitalisation plans should be made after mining has been 

completed. 

 

 
Figure 12: Country-Specific Survey Result to Question Five about the Timing of the Preparation of Revitalisation Plans 

 

Question six is dealing with the planning of mine revitalisation with a focus on the decision-

making process. Figure 13 illustrates that the majority of responses favoured the local 

community deciding on mine revitalisation plans, supported by the comment section illustrating 
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that a joint decision by several parties would be the best option. In addition to local community, 

mining companies and government, relevant and/or local stakeholders, specialists and 

landowners were mentioned to be involved in the decision-making process. It was highlighted 

that the government should only serve in a supportive role to ensure the compliance with legal 

requirements. 

 

 
Figure 13: Overall Survey Result to Question Six about the Decision-Makers of Revitalisation Plans of Mines 

 

With regard to the factors that should influence the planning process of mine revitalisation, laws 

and guidelines to ensure that certain standards are met seem to be the most important point 

for the participants ( Figure 14). Followed by the nature of mining (i.e. whether mining activities 

take place open pit and/or underground) and the opinion of the local community, especially 

those who are directly connected to the mine (e.g. neighbourhood). Only a few participants 

were of the opinion that these three factors should have little or no influence on the planning 

process of mine revitalisation. 

The influence of the mines’ locality is considered important for the planning of mine 

revitalisation, but not the most decisive factor. According to the survey participants, the size of 

the mining company, should play a less influential role in the planning process for mine 

revitalisation.  
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Figure 14: Overall Survey Result to Question Seven about the Factors Influencing the Planning Process of Mine 

Revitalisation 

 

Figure 15 shows that people are interested on what is going on in their neighbourhood and 

would like to be involved in the decision-making process about what happens with the post-

mining area if the mine site were to be in their neighbourhood. Merely 1% of the survey 

participants do not wish to take part in the decision-making process on what will happen to the 

mine site after its closure. 

Many comments indicate that at least information would be desirable. It is also mentioned that 

it depends on whether it is public or private land and that the local government should represent 

the needs of the local community. 

 

 
Figure 15: Overall Survey Result to Question Eight about the Involvement of Locals in the Decision-Making Process 

on the Reuse of Post-Mining Areas 
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Question nine of the survey is also addressing the involvement of the local community in mine 

closure, asking how the local community should be engaged. 39% of the participants favoured 

information events. A quarter of the respondents would like to have personal conversations 

with the mining permittee and for 22%, information material, such as flyers, newsletters, etc. 

would be sufficient. Media conferences received the lowest number of votes with 14%, but no 

one thought that local people should not be engaged, which is the reason why it is not included 

in the figure below. 

Comments suggest the use of multiple sources to contact and engage the local community. 

Cooperation with universities and local government was also suggested, as well as the use of 

social media and two-way communication programmes such as partnership panels. It is also 

pointed out that face-to-face events should not be abandoned in order to be easily accessible, 

to cover also those who do not have access to the internet (age, understanding, etc.). 

Furthermore, it is noted that the involvement and engagement of the local community could 

have a positive impact on the social licence to operate and is therefore important to do so. 

 

 
Figure 16: Overall Survey Result to Question Nine about the Engagement of Locals in the Process of Mine Closure 

 

As presented in Figure 17, survey participants consider legal regulations for mine closure in their 

country to be mediocre in definition, moderately strict in enforcement and only partially 

meaningful. Considering only the two answer options ‘yes’ and ‘no’, it can be determined that 

the definition, the enforcement and the meaningfulness of the legal regulations for mine closure 

tend to be assessed positively rather than negatively. 
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Figure 17: Overall Survey Result to Question Ten about Legal Regulations on Mine Closure 

 

Looking at the definition of legal regulations regarding mine closure in detail, all four countries 

are rather positive than negative-minded. In Poland and Estonia, the majority of survey results 

are for ‘partly’ sufficiently defined, as can be clearly seen in Tõrge! Ei leia viiteallikat.. The 

Austrian results, on the other hand, indicate that legal regulations are sufficient.  

 

 
Figure 18: Country-Specific Survey Result to Question 10.1 about the Definition of Legal Regulations on Mine Closure 

 

On the question of strict enforcement of legal regulations for mine closure, country-specific 

differences are noticeable as well (see Figure 19). 38% of the Austrian and 20% of the Estonian 

survey respondents tend to the opinion that the legal regulations are sufficiently strictly 

enforced, while 27% of the Greek and 14% of the Polish respondents consider the legal 

regulations as insufficiently enforced.  
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Figure 19: Country-Specific Survey Result to Question 10.2 about the Enforcement of Legal Regulations on Mine 

Closure 

 

As can be seen in Tõrge! Ei leia viiteallikat.,  Austrian respondents tend to agree that legal 

regulations are sufficiently meaningful. In contrast, Greek respondents tend to disagree. 14% of 

Polish participants were both in favour for ‘yes’ and ‘no’ on this question. Again, a remarkable 

number of survey participants answered ‘partly’ and nearly 42% of the Austrian participants did 

not give an opinion. 

 

 
Figure 20: Country-Specific Survey Result to Question 10.3 about the Meaningfulness of Legal Regulations on Mine 

Closure 

 

Question eleven concerning the legal requirements for financial assurance from companies for 

mine closure, in contrast, shows an opposite result (see Figure 21). Here the tendency is rather 

no – legal requirements for financial assurance from companies for mine closure are not 

sufficient. 
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The comments also point out the country-specific differences. It is mentioned that legal 

requirements for financial assurance from companies for mine closure can be an issue if the 

project becomes too big or too complicated. If the government overlooks financial assurance 

due to self-interest (immediacy of tax revenues, provision of jobs in the region), this can also 

become a problem. 

 

 
Figure 21: Overall Survey Result to Question Eleven about Legal Requirements for Financial Assurance for Companies 

for Mine Closure 

 

While Austrian and Polish respondents tended to think that legal requirements for financial 

assurance from companies for mine closure are sufficient, Estonian and Greek respondents 

tended to be of the opposite opinion. In this context, it should also be emphasised that no one 

from Austria answered ‘no’. Compared to the previous questions, fewer participants responded 

‘partly’, but this answer option again outweighed ‘yes’ and ‘no’.  Instead, an exceptionally large 

number of participants felt that they were not familiar with the topic. Almost 55% of the Austrian 

participants felt unable to give an answer, as did many of the Polish (38.5%), Estonian (37.1%) 

and Greek (30%) survey participants. 
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Figure 22: Country-Specific Survey Result to Question Eleven about Legal Requirements for Financial Assurance for 

Companies for Mine Closure 

 

The question of whether respondents are satisfied with the way mining is let behind after 

closure is also likely to be country-specific. Most of the participants are partially satisfied, but 

again the ‘no’ outweighs the ‘yes’. 

According to a large number of comments, post-mining landscapes nowadays are in a better 

condition than in the historical context. Even though the situation has improved, there are still 

lots of cases all around the world, where post-mining sites are not sufficiently revitalised. 

 

 
Figure 23: Overall Survey Result to Question Twelve about the Satisfaction of the State of Closed and Revitalised 

Mines 

 

As shown in Tõrge! Ei leia viiteallikat., Greek and Polish survey respondents are on average not 

satisfied with the way mines are left behind after its closure. Austrians tended to be between 
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partially satisfied and satisfied on this question. In contrast, the proportion of ‘partly’ answers 

of the Estonians was nearly 68%, which shows the indecisiveness of the survey participants. 

 

 
Figure 24: Country-Specific Survey Result to Question Twelve about the Satisfaction of the State of Closed and 

Revitalised Mines 

 

Question 16 – what mining companies and government can do to gain trust of the local 

community and make mining more socially acceptable – were answered by many survey 

participants and many responses are similar: 

 Increased presence or visibility of the mining company 

 Promotion of education in the region in regard to mining and in general 

 Transparency 

 Providing information 

 Considering the concerns and needs of the local community 

 Honesty 

It was several times mentioned in the comments that mining companies and governments 

should be more aware of environmental pollution, water issues and generally act in more 

environmentally friendly way. 

 

The last survey question, where participants could share final thoughts on mine revitalisation, 

was only answered by a few. Some comments related to the touristic use of post-mining sites, 

others are about renaturation and that the area must be returned to nature. In addition, mine 

closure standards were mentioned here, such as ICMM, and that the experience of the last 50 

years that has been made in this field should also be taken advantage of. 

0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

no partly yes no surrounding
mine in my area

[%
]

12. Are you satisfied with the way mines are left after 
mining has been completed 

Greece [%]

Poland [%]

Estonia [%]

Austria [%]



 

Inventory of Actual Planning Practices and Processes in the Context of Formal 
Legal Procedure and Policy, List of Challenges, Barriers and Enablers 

 

44 
 

6.3 Summary of the Survey 

It can be concluded that respondents are generally interested to know what is happening in a 

mine, especially if the mine is in their neighbourhood. Regardless of whether or not the 

respondents are professionally or privately associated with the mining sector. The survey shows 

the participants’ desire to be informed and even to be involved. Questions about legal 

regulations and requirements seems to be difficult to answer for participants who are not 

involved in the mining industry, as they are not sufficiently familiar with these topics. 

Although overall participants are rather dissatisfied with the way mines are left behind after 

closure, the situation has already improved according to the comments and will hopefully 

improve further. It can be argued that the situation concerning mine closure and revitalisation 

in Austria is better than in most RIS countries. The involvement of local community in decision-

making processes on the subsequent use of post-mining landscapes and in mining processes in 

general could help to gain acceptance and trust. 
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7 Discussion  

After examining the case studies and a broader literature review, it can be concluded that some 

factors are not only expectations, as some of them were mentioned more often. 

The presentation of the results in Chapter 5 ‘Supportive and Hampering Factors’ demonstrates 

a complex interaction of several factors for the revitalisation of post-mining landscapes. Results 

were divided into five groups – economic, social and societal, governance, technical and 

physical, planning – in order to summarise and structure them (see Table 4). 

Nevertheless, it is important to note that the factors are mostly neither clearly distinguishable 

from each other nor do they appear completely independent of each other. Some factors or 

similar issues were highlighted and mentioned more frequently. It can be concluded that these 

are of particular importance, as these factors have a special influence on the success or failure 

of the revitalisation of post-mining landscapes, such as the question on the   category 

‘governance’. 

Factors hindering the planning process for the revitalisation of post-mining areas are not 

addressed in the case studies considered. Supporting factors that influence the planning process 

of mine revitalisation, in contrast, are discussed, which makes it possible to make a statement 

here as well. 

 

Table 4: Factors Influencing Post-Mining Land-Use and Revitalisation 

Factors influencing the post-mining land-use and revitalisation  

Economic 

characteristics 

• Available financial resources 

• General dependence on the broader economic context and global market 

conditions  

Social and Societal 

Characteristics 

• Degree of stakeholder involvement  

• Participation 

• Sensitisation and establishing awareness 

• Acceptance 

• Education 

Governance 

Characteristics 

• Legal constraints and regulatory challenges/barriers  

• Administrative capacity  

• Knowledge (from the government’s perspective)  

• Scope of different degrees of lobbying (in case of corruption) 

Technical and Physical 

Characteristics 

• Successful pilot projects 

• Geographical/climatic/soil conditions 

• Technological progress 
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• Sufficient time resources 

Planning Process  • Stage of incorporation in the planning process 

• Appropriate consideration and planning with regard to long-term 

goal/management 

• Involvement of a ‘broader context’ in post-mining development 

• Available research results  

 

The interdependencies between some stakeholders need to be addressed in order to provide 

lasting and sustainable solutions. Mechanisms for public participation should be established as 

early as possible. For sustainable and long-lasting revitalisation, the three pillars of sustainability 

– environmental, economic and social – need to be considered in the mine closure planning 

process of mine closure, revitalisation and post-mining land use. Expertise and knowledge in all 

three areas is necessary, e.g. when considering soil and climate conditions, as well as multi-level 

approaches that combine novel ecosystems with economical strategies.  

 

Despite the previous arguments and perspectives, it should not be overlooked that the 

revitalisation of mining sites always depends on the degree of complexity and must be 

considered on a site-specific basis. Nevertheless, mine closure planning and its feasibility should 

be determined as early as possible to ensure the necessary financial resources as well as the 

definition and preservation of social and environmental values. The scope of reconstruction and 

its feasibility should be the main lever that determines whether a project is developed or not. 

Integrated strategies and well defined legal requirements are therefore key elements. 

Results indicate that some European countries have more projects trying to integrate natural 

potentials and, compared to others at the same level of development, perform better in terms 

of innovation and sustainability. The survey suggests that better framework conditions, such as 

government support, larger available development areas and higher environmental awareness, 

might be beneficial for that processes. On the one hand, there are already many good examples 

of mine closure and revitalisation, as well as laws concerning mine closure and revitalising are 

already well structured, understanding and meaningful. On the other hand, there are still many 

countries where various large investors exert their influence and the lack of financial and legal 

resources hampers the improvement of the situation in which post-mining areas are left behind. 

Even though progress has been made in recent years with regard to mine closure and 

revitalisation, there is still a lack of general operationalisation.  Concrete examples can be helpful 

to flesh out the theory and illustrate what value this theory can have in practice. 
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The implementation of post-mining land use in the local spatial development plan can be 

presented as a special feature, which only occurs in some of the case studies (Kaźmierczak et al., 

2019; Myga-Piątek, 2014). Only one case mentions the introduction of post-mining landscape 

use into a more comprehensive landscape development programme. The need for spatial 

management planning and design instruments is mentioned in several papers. 

Based on the results found, the need for implementing the process in landscape programmes 

should be evaluated further. The assessment of whether the assessment of potentials or the 

projection of post-mining landscapes should also be considered in the preparation of a land 

development concept remains open and would have to be investigated in a concrete study, but 

the approach can be target-oriented. Traditional approaches to the sustainable nature resource 

management are becoming less and less effective as they are often based on average conditions 

and expectations of incremental growth (Yang et al., 2019). Post-closure therefore needs to fulfil 

the requirement for sustainable development while providing employment opportunities and 

adding value to the area. 
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9 Annex 

Annex 1: Overview of the Survey Questions 

1. It is important that a mine is revitalised after mining has been completed. 

I disagree I rather disagree I partly agree I fully agree 

2. After mining has been completed, what should be done with the newly created area 
in your opinion? 

Replanted Used for tourist and 
cultural purposes, 

when possible 

Nothing Other (comment) 

3. In your opinion, revitalisation measures of post-mining areas should be… 

…adapted to the surrounding 
area 

…adapted to social and societal 
needs 

Other (comment) 

4. Plans should exist for the future use of the newly created area after mining has been 
completed. 

I disagree I rather disagree I partly agree I fully agree 

5. When should revitalisation plans for mines be made in your opinion? 

Before mining begins While mining is in 
progress 

When mining is 
completed 

Not at all 

6. Who, in your opinion, should decide on mine revitalisation plans? 

Mining companies Government Local community Other (comment) 

7. What do you think should influence the planning process for mine revitalisation? 

Laws and guidelines to ensure that 
certain standards are met 

I disagree I rather disagree I partly 
agree 

I fully agree 

The opinion of the local community, 
especially those who are directly 
connected to the mine 
(neighbourhood) 

I disagree I rather disagree I partly 
agree 

I fully agree 

The nature of mining (open pit or 
underground) 

I disagree I rather disagree I partly 
agree 

I fully agree 

The size of the mining company I disagree I rather disagree I partly 
agree 

I fully agree 

The locality of the mine I disagree I rather disagree I partly 
agree 

I fully agree 

8. If mining takes place in your neighbourhood, would you like to be involved in the 
decision-making process on what happens to the newly created area? 

No Yes Do not know Comment 

9. How should the local community be engaged in the closure of mines in your opinion? 



 

Inventory of Actual Planning Practices and Processes in the Context of Formal 
Legal Procedure and Policy, List of Challenges, Barriers and Enablers 

 

52 
 

Media 
conferences 

Information 
events 

Personal 
conversation with 

the mining 
permittee 

Information 
material (flyer, 

newsletter, etc.) 

Not at all Other 
(comments) 

10. Do you think that the legal regulations concerning mine closure in your country are 
sufficiently… 

…defined? No Partly Yes Do not know 

…strictly enforced? No Partly Yes Do not know 

…meaningful? No Partly Yes Do not know 

11. Do you think that the legal requirements for financial assurance from companies for 
mine closure are sufficient in your country? 

No Partly Yes I am not familiar with this topic Comment 

12. Are you satisfied with the way mines are left after mining has been completed? 

No Partly Yes There is no mine in my surrounding Comment 

13. Are you professionally or privately connected to mining? 

No Yes Not directly, but yes 

14. Where are you from? 

15. What social circle do you come from? 

16. In your opinion, what can mining companies and government do to gain trust of the 
local community and make mining more socially acceptable? 

17. Do you have anything additional to say about mine revitalisation? 

 


