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Abstract

:

Mining is an activity that generates inputs to different production chains, making it essential for any country’s development. However, it causes environmental, economic, and social impacts that must be considered. The Mining Law provides guidelines, through laws and regulations, so the activity can be carried out in an environmentally, economically, and socially sustainable way. In this paper, an analysis was conducted of the application of some peculiar characteristics of Brazilian Mining Law (locational rigidity, priority granting, among others) according to the parameters established in the Federal Constitution, in the Mining Code and its updates, and in the National Department of Mineral Production, Environment Ministry, and Mines and Energy Ministry normative acts. Moreover, the Superior Court of Justice Jurisprudence was analyzed to understand how the Mining Law is applied, in practice. It was verified that the Brazilian legislation is not perfect, but it has mechanisms to protect and benefit the miner, the society, and the environment. However, there are many shortcomings like the lack of speed in judging processes and the flaws in the applicability of some principles that compromise sustainability in the activity’s development, especially regarding the environmental and social liabilities left after mine closure.
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1. Introduction


Mining generates inputs that are present in several economic sectors: energy production, civil construction, agribusiness, electronics, jewelry, among others, which makes mineral resources strategic for many nations. It is a necessary activity that moves a vast productive chain; however, mining causes several impacts due to the extraction of non-renewable natural resources. In addition, it has environmental, economic, and social inherent risks [1,2].



Among the environmental risks there are impacts like deforestation of the mined area, contamination of water courses, air and noise pollution, and the depletion of natural resources [3]. Economic risks are linked to high investments, market fluctuations, changes in the commodities price, among others [4]. For society, the risks are mainly related to the effects after the end of the activity and the mine’s closure: the community around the mine needs to deal with an environmental and social liability that did not exist before the opening of the industry [5]. Table 1 shows the positive and negative impacts associated with mining activity, in the three spheres (environmental, social, and economic).



Mining Law points out procedures, rules and guidelines that manage the sector, so that mineral exploration may have the least adverse impact on the environment. In addition, it provides regulations regarding the transformation of the mineral resource, resulting in benefits from the economic and social point of view, guaranteeing the rights of the miner, the country, and the society, in favor of economic, environmental, and social sustainable development [6]. Although mining laws exist with the purpose of ensuring the activity’s development in a sustainable manner, there are flaws because there is no perfect legislation, as well as the applicability of the law not being perfect.



Mining in Brazil is regulated by the Federal Constitution [7], which establishes the general rules and activity’s guiding principles. In addition, there is the Mining Code [8] and its updates, which are the special laws that control the sector. Furthermore, there are specific laws, such as Law 8001 of 1990, which define the percentages of the financial compensation distribution [9]. The normative acts by the National Department of Mineral Production (NDMP), the Ministry of the Environment (ME) and the Ministry of Mines and Energy (MME) regulate the exercise of mining, however, without creating, modifying, or extinguishing rights [10]. More recently, also, the Decree 9406 of 12 June 2018 [11] regulates the Mining Code and other laws of the sector.



Mining Law has a dual nature, being considered a public right in the Federal Government/miner relationship and private in the mining/communities/consumers relationship [6]. Among the general constitutional principles established for mining activity there are: national interest and public utility; the national sovereignty in the use of resources; and the need to consider the social function of mineral property so that there is an effective contribution to society through, mainly, promoting improvements regarding the region’s infrastructure where the mines are installed [12].



In fact, mining companies promote benefits related to improvements to the site’s infrastructure and promote access to mineral resources that are of public interest. However, does this compensate for the negative impacts generated by the activity? This is a question that must be answered in the light of the sustainability tripod (environmental, economic, and social). To what extent should the economic and social benefits outweigh the environmental impacts caused by mining? The law seeks to provide for this assessment so that there can be sustainability in the activity.



Among other important principles of Mining Law, there are: intergenerational responsibility, that is, the obligation to preserve the environment for current and future generations; the locational rigidity, which means that it is not possible for the miner to choose the place to be mined because it depends exclusively on the availability of the mineral in nature; maximum and efficient use of resources, avoiding waste and using the full potential of the mine; real estate duality, which declares that the surface and the subsoil belong to the land owner, but the mineral wealth is property of the Federal Government, among others [13].



Brazilian mining law considers all types of mining: on land, submarine and in riverbeds. The present article will analyze mainly mining on land. Thus, in this paper, an analysis was made of the legislation regarding the specific field of Mineral Law. The aim of this study is to reflect on its application for the benefit of the environment and society, besides the economic implications of this application. In addition, the purpose of this study is to verify how the mining companies have dealt with the environmental and social liabilities after the end of exploration and what are the consequences for society, which needs to face this problem.




2. Materials and Methods


The existing legislation for the mineral sector covering the Federal Constitution, the Mining Code and its updates, and the normative acts of the NDMP, ME and MME were analyzed. In addition, a survey was carried out on the website of the Supreme Court of Justice (SCJ) in order to learn about the SCJ’s jurisprudence related to mining law. The search was made using the term “mining law”, which recovered a total of fourteen Judgments and 141 Monocratic Decisions.



A systematic search was also carried out in the scientific literature to find publications related to the application of laws regarding mining activity, comparing Brazilian legislation with others around the world. The search was made on the Coordination of Improvement of Higher Education Personnel (CAPES) Portal, using the keyword “mining law”, in the “advanced search” field and with the filters “publication date” (last ten years) and “type of material” (articles). The corpus obtained was made up of 43 articles that deal with the following topics of Mining Law (Table 2).



Systematic review is a type of research which follows specific protocols and seeks to give some logic to a large documentary corpus [14]. In this article, we select some categories identified in the Law regarding sustainability, comparing them to SCJ Jurisprudences and the scientific literature. Table 2 describes the selected categories, the jurisprudence found, and the sources identified in the scientific literature for each category.



In addition to the sustainability categories selected for analysis, issues such as corruption, methods for preparing Environmental Impact Studies (EIA), public policies, among others, were discussed throughout the text, pointing out the flaws in the Law related to sustainability in mining activity.




3. Results


The first step in understanding the application of Mining Law is to define concepts that are confused in this context. There is a difference between mineral substance, mineral resource, and mineral product. Mineral substance is any substance present in the Earth’s crust; mineral resource is everything that can be extracted for the manufacture of products; and mineral product is the ore processed and ready to be used. Other terms that also need to be defined are deposit and mine. Not every mineralized body is a deposit and not every deposit is a mine. Deposit is a place on the rocks where the ore is found, it is the mineral reserve with economic value. Mine is the exploration, by man, in the deposit. So, the mine is the deposit economically exploited [13].



The mineral asset is owned by the Federal Government, but the product of exploitation belongs to the owner of the land (or the miner, if they are different entities). Thus, the Federal Government is responsible for legislating on mineral deposits and resources, which authorizes individuals or companies to exploit them according to national interest and sovereignty. Brazilian mining law applies to both land and sea/river mining. Thus, the mineral product belongs to the miner, but not the mineral resource [6,11].



3.1. The Real Estate Duality


The principle of real estate duality recognizes that there are two owners of the same land space (the Federal Government and the landowner). The competence to manage the exploitation of mineral resources before Decree 9,406 of 12 June 2018 was from NDMP. After this date it became the National Mining Agency (NMA), and the criteria established for this are: availability of resource, possibility of exploitation, economic and social benefits, among others [11].



The SCJ judged a Special Appeal, No. 1,394,171-RS (2013/0266001-0), in 2018, referring to a company that was exploiting an area without the proper authorization from NDMP [31]. The provision was denied, since such an act is considered an environmental crime subject to sanction, according to the legislation. The defendant company claimed the principle of insignificance, provided by Article 2 of Law Decree 227/67 [8], which authorizes the extraction of mineral substances for immediate application in public works. However, it was proven that the company commercialized the extracted product, thus committing environmental crime. Therefore, the exploitation of natural resources, without authorization from NDMP, or NMA, is considered a crime.



The exploration authorization granted by the competent agency minimizes negative impacts as it implies that environmental studies have been carried out in the area. Usually, the procedure takes time due to the high volume of processes and the bureaucracy [4]. In some cases, the delay may even lead to cases of corruption and bribery of environmental agents for issuing authorization [32]. However, compliance with the law helps to reduce cases of exploitation without proper authorization, promoting protection for the environment and society.




3.2. The Mineral Research Permit


To guarantee the activity’s social contribution (public interest), it is necessary to consider the rules for the use of mineral resources. One of them is mineral research, which is the execution of works that will define the region’s potential for exploration and includes activities that aim at identifying viable mineralized bodies from the economic point of view. The requirements for it are: detailed geological surveys of the researched area; outcrop studies; geophysical and geochemical surveys; opening excavations to analyze the mineral body; systematic sampling; physical and chemical analyzes of the samples; and processing of ores or useful mineral substances to obtain products according to market specifications or industrial use [33].



For that, it is necessary to apply for the mineral research permit, which is granted only in free areas and assuming a series of obligations, under penalty of sanctions that vary from a warning to the loss of the exploration right. The approval of the permit guarantees the owner rights such as to access the project area via friendly agreement or legal action and the possibility of requesting mining within one year. However, the filing of a negative report makes the area free for new requirements [33]. It is important to keep in mind that the social contribution of the activity cannot prevail over the environmental interest. In order to have sustainability in all its aspects, environmental impacts must be considered, together with the public interest in the mineral good.



The mining ordinance holder is responsible not only for opening and operating the mine, but also for closing it. That is the reason it is important to foresee, in business strategies and cash flow, the value of the operations necessary to offset and reverse, when possible, the negative environmental impacts, since the miner must return the exploited area under conditions of use for society [34]. Thus, it is necessary to perform the activity in an environmentally responsible manner, so that the exploration does not result in an unsuitable area for use after the mineral resource depletion. It is certain that mineral replacement is impossible. Once the resource is removed from nature it cannot be "replanted" like vegetal resources, for example. That is why it is important to make environmental compensation for the irreversible damage caused by mining.



There was a case in which the NDMP suspended the license of a company that did not start mineral research within three years, as established in the Mining Code [8]. The company filed a Writ of Mandamus, No. 6768/DF (2000/0002376-0) [35], claiming the impossibility of accessing the area, as it was awaiting judicial authorization to do so. Safety was granted, since the term of the research permits must start from the effective entry into the area that will be explored.




3.3. The Granting System


Regarding the granting system, the basic rules for the use of mineral resources are research authorization, license registration, mining permit and extraction registration. In addition, there is a system called “Granting by Priority” which, in Mining Law, means that the Federal Government is obliged to consent the exploitation for the person/industry who first regularly request it. The priority system guarantees to the first applicant the right to explore a free area, that is, where there is no previous application [33].



Kai and partners, referring to the Granting by Priority system, highlights conflicts involving mining in indigenous areas or in areas that should be under environmental protection [5]. Many free areas are located, for example, where there are remnants of the Atlantic Forest, which must be conserved because it is an intensely explored biome in Brazil. Gonçalves, Milanez and Wanderley complement the concern with the agrarian space, especially regarding the expansion of mining in rural communities [4].



There are also human rights issues related to the invasion of mining companies, as authorized by the government, in Brazilian indigenous communities in the Amazon. The extinction of the mineral reserve in the Amazon causes strong resistance from society, environmentalists, politicians, and famous figures nationally and internationally [4]. The problem is that this situation opens the door for mining companies and their socioenvironmental impacts and other processes that destroy the environment and the people that live in this territory.



The fact that there is no mining requirement in a specific space does not necessarily make the area free. There are protected areas such as Permanent Protection Areas (PPAs) where it is not possible to mine. There also areas that are not classified as protected, but should be, so the requirement for a free area must be carefully analyzed, by means of an environmental study, so that the Granting of Priority system is not compromised.




3.4. The Relationship between Landowner and Miner


The legal basis for the relationship between landowners and miner, when they are not the same person, is established in the Mining Code, Article 27 [8]. The indemnity that must be paid to the landowner must be equivalent to the damage or impact caused, so that the property rights and the exploitation rights of mineral resources can coexist in the same place. The miner is authorized to intervene in the area, and cannot use it for any other purpose, only for the essential works for the mineral research conclusion, thus paying the due value for its use to the owner [36].



There are cases in which the contractual obligations are not fulfilled by one of the parties (landowner or miner), resulting in losses and legal actions. An example is the case of a Special Appeal, No. 1,205,612-SC (2017/0288229-5) [37]. The SCJ upheld the request to determine that the mining company would render accounts and pay the lease due to the landowner once he has the right to share the mining result since he has demonstrated the condition of owner.



Another case was an Embargo of Declaration in the Special Appeal, No. 1,124,158-MG (2017/0150730-8) [38], judged by the SCJ, in 2018. In this case, company X applied for, and obtained, the mining concession to explore an area belonging to another mining company (company Y) but did not fulfill the assumed obligation to lease that mining right to the company Y. The company X was fined and compelled to comply with the contractual obligations assumed by the parties. Thus, the legislation provides that the landowner will not be harmed due to the miner’s actions.



In both cases, the concern was about land ownership and exploration rights. However, to achieve sustainability in mining activities, concerns must go beyond the exploration rights. Attention should be paid to the impacts that mining will cause in the area and how to mitigate them. The landowner and the miner must be able to rehabilitate the devastated environment or prevent overexploitation as part of their social responsibility. Therefore, the law fails to only consider the issue of belonging regarding exploitation rights. The wording of the law should also address the ability of the landowner, or the miner, to develop the activity in a sustainable manner.




3.5. The Damage and Income Assessment


Besides the indemnity for the damage caused to the property, the beneficiary (landowner) is entitled to the income he fails to earn due to research. For this, there is a judicial process for Damage and Income Assessment, which is a procedure of voluntary jurisdiction. Voluntary jurisdiction is the attribution of a judicial and non-jurisdictional act, affected by the complex of acts performed by the judge, exercising power, and fulfilling the function that the law is responsible for [39]. Thus, to avoid any loss or damage due to mineral research, it is necessary to prepare an Economic Use Plan (EUP), which contains the mining schedule and information on the expected cash flow for the operation [6]. The mining ordinance application and the processes involved in authorizing ore exploration are guided by the EUP. The miner must respect the guidelines established in the EUP, as well as annually issue a Annual Mining Report (AMR) to monitor and control the exploration, so that there is environmental compensation in the explored area [34].



The mining must start within six months of the EUP approval and continues until the exhaustion of mineral resources, provided that the miner (the holder) complies with all legal requirements for exploration. The mining ordinance has economic value and can be waived, sold, or leased according to the interest of the holder. However, these procedures require the consent of the responsible agency to take effect [33]. Once again, the law is concerned with the economic damage suffered by the landowner. There is no mention of environmental damage, which should be considered for the area to return to society in conditions of use, after exploration.




3.6. The Principle of Locational Rigidity


One of the particularities of mining is the impossibility of choosing the location to be mined due to the occurrence of the mineral in the environment. Thus, to resolve the conflict between mining and other public interest activities, such as agribusiness [4,22], it is necessary to apply the principle of locational rigidity, which provides for mining preference over other industrial activities, due to availability of the mineral in nature [8]. However, does this principle consider the impacts caused by mining or agribusiness? The law only considers the availability of the mineral in the environment, disregarding other factors such as environmental impacts, traditional or indigenous populations living in the area, among other factors that should be considered when deciding on mining in a certain area with available ores.



In other parts of the world, this principle can be applied differently. In the USA, in the state of Michigan, the use of land in mining operations is not preferable. The decision on this issue is an exclusively legislative function, which can be taken by the Municipal Government of the affected area [1]. Nothing prevents that, in Brazil, in the future, this will not be applied. Despite the locational rigidity, a municipality can invoke local interest in not having mineral activity, as it would jeopardize other economic activity in the region, for instance, tourism, fishing, etc.



Normally, the presence of mining activity leads people to form villages around industries due to the availability of jobs and prospects for improving infrastructure in the region [36], causing a redistribution of the population in mining regions [40]. In fact, mining companies promote improvements such as paving the roads to access the villages, among others [26]. However, when the mining activity is no longer economically viable, incurring the closure of the mine, there is a real risk of becoming an environmental liability that society will need to bear. Thus, there is a possibility that the area will become even poorer than before the exploration began. In Bogotá, a study showed that the environmental liabilities left by mining areas cause changes in the physical and biotic aspects of the region, changing the ecosystem and the local geomorphology [30]. This reflects on the population’s life quality once they are directly affected by these changes.




3.7. The Principle of Intergenerational Responsibility


In the Brazilian Northeast region, the impact related to abandoned mines stands out, due to the depletion of resources and the lack of money to continue investing in exploration. The main consequence of this situation is the toxic waste exposed in the environment. In the Piauí state, Brazil, there is also the occurrence of clandestine mines, derived from the deficiency in inspection, resulting in the accumulation of tailings from illegal extraction, causing various socioenvironmental impacts [41]. Therefore, it is important to assess the mine’s lifetime, that is, the time that it will be active to find employment solutions and worthy conditions of subsistence for the populations that come to these regions attracted by the activity. The government needs to create public policies to relocate these people who, possibly, will lose their job and source of income when exploitation ceases.



In this context, the principle of intergenerational responsibility is involved, which presupposes the obligation to conserve the environment for current and future generations [13]. To ensure the compliance with this principle, there is environmental and mineral licensing, which aims to regulate the activity, evaluate the economic and social benefit for the affected region, implement mitigation and environmental compensation measures, since licenses are issued only through the prior study of the region and the feasibility of implementing the enterprise [42].




3.8. The Environmental Licensing


Law 6,938, of 31 August 1981, establishes the environmental licensing process as an instrument of the National Environment Policy, necessary for activities with a potential risk of environmental degradation, such as mining [43]. It is characterized by being a procedure composed of three administrative acts: preliminary license, installation license and operation license. The environmental license can be issued by a Municipal, State, or Federal environmental agency, depending on some factors, such as the size of the project and its location. The conflict of competences of the federated entities for licensing issue was defined in complementary law No. 140, of 8 December 2011 [13].



In addition to the environmental license, a mineral license is required for the mining activity, composed of the following phases: (1) concession, in which the research for the beginning of mineral exploration is carried out; (2) licensing, when the license application and registration is granted; and (3) permission, in which the mining permit is issued for the start of exploration. The environmental agencies responsible for issuing licenses (environmental and mineral) must carry out periodic inspections in order to monitor the evolution of the exploration and ensure that it is within the parameters established in the licensing process [42].



In terms of sustainability and environmental protection, the most essential part of the mining law is the Environmental Impact Assessment (EIA). The creation of the National Environmental Policy of Act (NEPA), in the USA, established the first EIA guidelines, that have been given legal and institutional strength in other parts of the world and can be adapted to different contexts and circumstances. The EIA methods assist in analyzing the effectiveness of Environmental Impact Studies (EIS) to evaluate the quality of the study and the information needed for the feasibility of the project [16]. Thus, it is questioned whether these instruments of environmental control are useful in restraining the environmental damages caused by mining.



The environmental and mineral licensing processes are carried out by presenting the environmental study on the affected region. In these studies, there are surveys about the environmental impacts, as well as the activity’s social contributions [44]. Among the social functions of the activity, there is the generation of jobs, the increase in public collection through taxes, the provision of resources for production chains, improvement in local infrastructure, with the construction of roads, basic sanitation works, among others [16,26].



Thus, is it possible to reconcile mining and sustainable development, through compensatory practices? The Brazilian Institute of the Environment and Renewable Natural Resources (IBAMA) report states that compensatory measures are one of the alternatives to promote the least aggression to nature and environmentally and socially responsible attitudes, such as the replacement of vegetation in a degraded place nearby the project, when it is not possible to recover the place where the exploration is happening [34].



However, these forms of compensatory practices can ignore the fact that the damage can be irreversible and that this can cause cumulative (social or environmental) degradation. The replacement vegetation on nearby areas, or biodiversity and habitat offsets, is an imperfect practice. It is possible to restore some ecosystem service function, but there will still be cumulative and permanent losses in genetic diversity. Some aspects of biodiversity cannot be restored, therefore, there will invariably be a loss of potential biodiversity assets for future generations. Even with social compensation, for instance, monetary compensation for compulsory land acquisition, this still causes social displacement, despite the monetary benefits for the recipients. Therefore, the effectiveness of compensation processes can be highly variable, and the form of compensation can generate new impacts. So, determining the equivalence of compensation has many theoretical and conceptual challenges.



Furthermore, the licensing process, even if it is not properly executed, should predict, and prevent environmental accidents such as that which occurred in the rupture of the tailings dam in Mariana, Minas Gerais, Brazil [27]. In the case of this accident, the licensing and regulatory process failed. For this, it is also important to perform periodic inspections by the environmental agency. A licensing process should, at the very least, be rigorous enough that, even when performed incorrectly, it still protects local environments and lives.




3.9. The Obligation of Environmental Recovery


The Brazilian justice system has enforced compliance with this obligation in cases of environmental accidents, even though, many times, the processes take years to complete. In 2014, the SCJ judged a Special Appeal No. 1,374,284-MG (2012/0108265-7) [45], in which a mining company appealed the penalty of environmental recovery and indemnities payment for the damages resulting from the rupture of the dam waste. It happened in 2007, when two billion liters of toxic sludge leaked, spreading through the states of Minas Gerais and Rio de Janeiro, leaving several families homeless. The SCJ denied the appeal, stating that it is unreasonable to invoke, for the company responsible for environmental damage, exclusions from civil liability to remove their obligation to indemnify, since “the liability for environmental damage is objective, informed by the integral risk theory, being the causality nexus the linking factor that allows the integration of the risk into the unity of the act” [34] (p. 1).



However, there is a failure to comply with the obligation of environmental recovery in the mining company’s daily routine. In a study carried out in Minas Gerais, Brazil, it was found that many mining companies fail to comply with the requirements of licensing and environmental standards, operating without the concern of preserving native vegetation remnants or recovering degraded areas [17]. Another study on crushed stone industries, located in the Brazilian Northeast region, showed that the areas are not recovered while being explored and there is no concern to recover areas neighboring the projects. Moreover, there are no periodic inspections by the responsible environmental agency [16]. In São Paulo state, Brazil, it was found that mining companies were not implementing the mitigation actions provided for the environmental studies, compromising the recovery of degraded areas [18]. Thus, the elaboration of a good environmental study is a necessary, but not sufficient, condition to guarantee that the mitigating measures are fulfilled by the industries. Some mitigating measures are listed only as a proposal and, unfortunately, they are no longer effectively implemented.



Therefore, there is a failure in the applicability of Brazilian mineral legislation regarding the recovery of degraded areas; the study developed by Goh and Effendi [19] points out the importance of continuously reviewing the national mineral policy, so that environmental and social sustainability measures, such as the recovery of degraded areas, are successful in their application. Baumbach, Prado Filho, and Fonseca found that mining companies deal with environmental challenges, predominantly, in a reactive manner, rather than anticipating them, preventing problems, and seeking effective mitigation solutions [20]. Companies, when opting for insufficient environmental recovery, practice enrichment without cause, as the costs of an adequate environmental recovery were already foreseen.



Other parts of the world face similar situations. In Papua New Guinea, the exploitation of mineral wealth is not translated into development for the country, as evidenced by social indicators performance. The revenue from the exploitation of natural resources does not reflect improvements in the provision of essential services to the population, such as infrastructure and employment, as well as the recovery of degraded areas, leaving the economic return only in the hands of the mining companies’ owners [21]. There are also cases of corruption [32] by environmental agents who accept bribes for not applying the fines due for exploitation not compatible with the provisions of the environmental license, which seriously compromises sustainability in the activity, consequently causing damage to the environment and society.



One of the obstacles, in Brazil, to complying with the obligation regarding the environmental recovery is the low price of products in the domestic market for some mineral inputs, once the cost of environmental recovery is treated, in practice, as a negative externality (“environmental dumping”), reducing the price of the product, but maintaining the profitability of the business due to the sales volume. This is common for some construction aggregates [16]. These data are relevant since the area must be returned to society in conditions to be used, involving costs with its recovery, which need to be accounted for. The lack of economic resources should not be an obstacle when recovering the degraded environment. Similar situations also happen in other countries, such as: Spain, Ireland, United States, Canada [46,47]. Beyond that, the lack of speed in judging processes may encourage mining companies to act without concern for environmental risks.




3.10. The Mining Easement


Another particularity of mining is that the areas necessary for the installation of mining projects can (and should) be subject to mining easement, which is linked to the mining ordinance. The easement can reach real estate and mining rights, even outside the titled polygonal. It means that not only will the exact location of the mine be subject to the mineral easement, but also the transport routes, workshops, housing, among other enterprises, which can be in a friendly or judicial way. In the polygonal of the ore deposit, the mining title itself is sufficient for purposes of mining easement. In the mine’s accessory structures, the easement will depend on delimitation by the NMA, after analyzing the miner’s requirement and, if there is any loss, the injured party is entitled to compensation [13].



In 2013, the SCJ dismissed a Special Appeal, No. 1,369,723-MG (2013/0048546-5) [48], in which the mining company had been granted the possession of the easement through the deposit in judgment of the full value of the assessment. The landowner was indemnified for the easement and, therefore, was not entitled to request a new analysis of the judgment, since a new fact was not configured.



Mineral easements are essential areas for the development of a mineral enterprise and their applicability is governed by the Mining Code. In all phases of a mining enterprise and for different purposes, the use of adjacent areas can contribute to the industry’s social objective, generating conditions for sustainable regional development [15]. Many benefits can come from the involvement of society, through easement. In addition to the existing companies at the site, others tend to be set up, attracted by the trade. The problem with this situation is that, many times, there is high investment in the installation of these establishments without consideration that the mining company activity has a determined time, due to the depletion of mineral resources. Prior to the cessation of exploration and the closure of the mine, it is necessary to seek an alternative for these establishments that will lose their main buyers.



Situations like this can trigger bankruptcy proceedings, since there is no longer a consumer for specific products, creating social problems that did not exist before the operation of the mines. In addition, there is the environmental liability left by these industries that often do not recover the degraded environment [30]. To minimize these situations, it is necessary to involve all actors (industry, government, and society) with the purpose of enforcing compliance with legal measures related to troubles after the end of exploration. This means that public policies must be created in order to solve the social problems that arise from the mines closure.



In Chile, the governance model in which the State promotes private interests, has generated uneven economic development and environmental degradation regarding mining activity. The diminished regulatory capacity and the lack of monitoring environmental practice have social and environmental consequences of degradation, which are often irreversible [28]. The main legal acts that regulate mineral policy in 21 European Union countries prescribe the conservation of geological heritage as an economic resource, promoting its rational use. Dialogue between various stakeholders, including representatives from industry, government, and society, allows balance in the needs of mining areas’ conservation [29].




3.11. The Public Hearing as an Instrument to Promote Sustainability


One way to make society’s involvement result in the feasibility of solutions for environmental and social liabilities is through public hearings. Brazilian law requires that extractive enterprises have their licensing request communicated to society, through local media, such as newspapers, so that public hearings may be required, which are promoted by the environmental agency or may be requested by a civil entity, by the Public Ministry, or by fifty or more citizens [49].



This instrument guarantees to society the provision of clarifications regarding the undertakings and the possibility of discussing solutions for the region after the mine closure. In Peru, involvement through public hearings is so significant that it has led the government to review mining projects, resulting in suspension or cancellation, in some cases [24]. On the contrary, in crushed stone mines (like basalt used in construction) located in the Brazilian Northeast, there is an evidence that there are no public hearings, compromising the involvement of communities in the licensing and installation process [16]. People need to know their right to participate in public hearings and this is done through media, newspapers, television, etc. Access to information enables popular participation and the involvement of society, with transparency. This helps to promote sustainability in the sector.



The lack of clarification regarding the activity can generate a series of local conflicts [23]. A study performed in Ecuador on the conflicts associated with mining operations showed that the population fears the possible social and environmental impact in the long run. Therefore, it is necessary to be aware of people’s perceptions since environmental problems can lead to different forms of conflict according to the economic and socio-cultural context of the affected location [25]. It is necessary to inform the population about the risks and benefits of the activity and the public hearing, in this case, becomes the link between the miner and the community.



Misinformation can also generate other types of problems, such as undue denunciations by society. In a Special Appeal No. 1,479,063-RS (2014/0223436-1) [50], judged by the SCJ, in 2017, the request for indemnity of a company that suffered an insincere complaint was granted. The industry was accused of clandestine mining practice. The incident became public, resulting in the interruption of activities and the cessation of profits, due to the initiation of administrative proceedings with NDMP. Consequently, the industry’s credibility was undermined, configuring the right to compensation for moral damages [50]. Thus, clarification to society about the activity can avoid situations that may incur losses that would not exist if there was adequate information.




3.12. The Education as an Instrument to Promote Sustainability


One way to disseminate sustainability in mining in all its dimensions (social, economic, and environmental) is through education. This is also a potential way to promote the enforcement of mining law, effectively. Environmental education at all levels of teaching, including community education, is one of the principles of the National Environment Policy [44], which can contribute to the adoption of sustainable practices in mining activities. There is a limited knowledge about the processes that manage natural resources because scientific disciplines use different concepts and languages to describe and explain complex ecological systems [51].



Thus, sustainability in mining requires a more integrated and interdisciplinary approach that considers the relationships among resources, people, and the environment. The focus on broader systems can contribute to the development of more effective solutions for the management of economic and social environmental problems associated with mining. The effectiveness of the application of Mining Law principles depends on the integration between industry, government, and society, mainly regarding the knowledge of the obligations and rights inherent to the miner and the social responsibility in developing activities within the standards established by law. Table 3 shows the impacts associated with the analyzed jurisprudence and provides a critical analysis of each situation.



Brazilian legislation is not perfect. However, it has laws that protect the miner, so that he can perform the exploration in order to obtain the expected profit; protect society, as it establishes the social duties and obligations of the enterprise; and protect the environment because it determines the limits regarding the exploitation of resources, as well as the obligations regarding the recovery of the explored area. In addition, the Judiciary System is slow to judge the processes that have been going on for years, impairing the resolution of environmental and social problems, also impacting economically on the activity’s development.



There are several opportunities for improving Brazilian legislation that must be effective to achieve its purpose, while enabling regulatory systems and judicial decisions associated with it in an efficient, equitable, transparent, and effective manner. If decision-making processes and responses through the Judiciary take too long to solve problems, legislation and regulatory systems should facilitate more proactive risk management and realization of business opportunities in a safe and equitable manner.



Another problem is that environmental agencies are not efficient in carrying out inspections and promoting public hearings, compromising the applicability of the rules established by law. Therefore, it is understood that the problem in Brazil is not only the wording of the law, but also its applicability, which ends up triggering mineral exploration processes outside the parameters, generating economic, social, and environmental unsustainability, in many cases. The applicability of the law does not simply mean the ability to enforce the law, which is partly dictated by the wording of the law, regardless of corruption or incompetence in enforcing agencies. Applicability goes beyond compliance with the law. This depends on the involvement of society and industries, fulfilling their role in doing what the law dictates and the government fulfilling its regulatory and supervisory role.





4. Conclusions


Mining is an economic activity with strong locational limitations as it depends on the availability of the mineral in nature. It is of public and national interest and, therefore, in Brazil, its installation is preferred over other activities, due to location rigidity. The dependence of modern society on the mineral goods makes mining essential since the activity provides inputs for several productive chains.



The 1988 Federal Constitution [7] is the basis for the study of Brazilian Mining Law, followed by the Mining Code and the Normative Acts of NDMP, ME and MME. Among the various points, the ownership of mineral goods, which belongs to the Federal Government, and the strategic importance of minerals for economic and social development, linked to environmental protection, stand out.



There are situations in which Mining Law is not effectively applied, such as in the recovery of degraded areas, compromising the effectiveness of the intergenerational principle. This flaw is evident once society needs to deal with the environmental and social liabilities that did not exist before the installation of the project and in cases judged by the SCJ, for instance, the rupture of the tailings dam, which caused environmental/social/economic damages in Minas Gerais, Brazil, in 2007.



Laws, rules, and regulations, if applied correctly, protect the miner, society, and the environment. Although Brazilian legislation covers all these aspects and has mechanisms for mining activities to be performed within the parameters that guarantee the enterprise’s sustainability, ensuring the best use of resources and environmental protection, it is not perfect and has plenty of shortcomings that could be improved. Not all problems come from the regulatory and judicial part of the system; however, the failure to apply the laws, to involve society, and the lack of inspections by environmental agencies, in addition to the lack of speed in judging processes, compromises the development of mining in all its potential to be an environmental, social and economic sustainable activity.
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Table 1. Positive and negative impacts caused by mining activity.
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	Mining Impacts
	Positives
	Negatives





	Economic
	Tax collection;

Generation of jobs and income;

Attracting other economic activities to the region;

Use of mineral goods as an income source
	High investments;

Market fluctuations

Changes in commodity prices;

Bankruptcies;

Corruption of inspection agencies



	Social
	Improvement in the region’s infrastructure;

Promotion of human dignity through employment and improvement in family income;

Greater purchasing power, promoting income for other commercial sectors in the region;

Attracting public investments like schools and hospitals for population;

Use of mineral goods for the benefit of the population (for example, in the manufacture of various medical/hospital equipment)
	Loss of jobs after mine closure;

Poverty situation after mine closure;

Loss of other industrial/commercial activities in the region;

Community abandonment;

Negative influence on culture, especially on indigenous peoples and traditional communities (loss of cultural identity);

Misuse of mineral goods (for example, manufacture of objects as weapons for criminal purposes)



	Environmental
	Recovery of degraded areas;

Reforestation;

Reuse of the mine area for other social purposes (for example parks, concert space, stadiums)
	Environmental degradation;

Changes in the landscape, vegetation structure and ecosystem of the region;

Climate changes;

Noise pollution;

Emission of particulate matter;

Pollution of soil, water, and air;

Deforestation
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Table 2. The categories identified in the Law related to sustainability.






Table 2. The categories identified in the Law related to sustainability.





	Categories
	Jurisprudences
	Scientific Literature





	National sovereignty in the use of resources
	Special Appeal, No. 1,394,171-RS (2013/0266001-0)
	[6]



	Real estate duality
	Special Appeal, No. 1,394,171-RS (2013/0266001-0)
	[12]



	Granting by priority
	Writ of Mandamus, No. 6768/DF (2000/0002376-0)
	[4,5]



	Mining easement
	Special Appeal, No. 1,369,723-MG (2013/0048546-5)
	[15]



	Damage and income assessment
	Special Appeal, No. 1,124,158-MG (2017/0150730-8)
	[6]



	Recovering degraded areas
	Special Appeal No. 1,374,284-MG (2012/0108265-7)
	[16,17,18,19,20,21]



	Relationship between landowners and miner
	Special Appeal, No. 1,205,612-SC (2017/0288229-5)

Special Appeal, No. 1,124,158-MG (2017/0150730-8)
	[4,5,6,22]



	Public hearings/society involvement
	Special Appeal No. 1,479,063-RS (2014/0223436-1)
	[16,23,24,25]



	Licensing process
	Special Appeal No. 1,479,063-RS (2014/0223436-1)
	[16,26,27]



	Intergenerational responsibility
	Special Appeal No. 1,374,284-MG (2012/0108265-7)
	[16,17,18,19,20,21]



	Locational rigidity
	Special Appeal, No. 1,205,612-SC (2017/0288229-5)
	[4,5,22]



	Maximum and efficient use of resources/mine’s closure
	Special Appeal No. 1,374,284-MG (2012/0108265-7)
	[28,29,30]
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Table 3. Critical analysis of each jurisprudence, as well as the impacts associated with them.
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	Jurisprudence
	Short Description
	Associated Impacts
	Critical Analysis





	Special Appeal, No. 1,394,171-RS (2013/0266001-0)
	Mineral exploration without legal authorization issued by the National Department of Mineral Production (NDMP)
	Environmental degradation; misuse of resources; illicit enrichment
	Authorization is not a mere bureaucracy. It is protection for the miner and for society. Illegal and unchecked activity is detrimental to society, nature, and the state.



	Writ of Mandamus, No. 6768/DF (2000/0002376-0)
	Mineral research not started within the period established in the Mining Code (three years)
	Conflicts with the population; frustration of job and income expectations; early/unnecessary deforestation
	The mineral enterprise is complex and requires planning. It is not a mere economic position that is established. It is part of the company’s social and environmental commitment



	Special Appeal, No. 1,369,723-MG (2013/0048546-5)
	Compensation for mining easement
	Feasibility of mining activity; intervention in third party properties; population discontent; enrichment of the landowner by means of indemnities; environmental degradation
	The legislation aims at the rational exploitation of the resource, the equalization of interests and protection of the environment and society.



	Special Appeal, No. 1,124,158-MG (2017/0150730-8)

Special Appeal, No. 1,205,612-SC (2017/0288229-5)
	Noncompliance with the obligations between the miner and the landowner
	Environmental degradation; conflicts between the miner and the landowner; economic losses resulting from these conflicts; disappointment for both parties
	Social peace is one of the purposes of the law. The mediation and arbitration of conflicts avoids the judicialization of issues that bring losses to the miner, landowner and, mainly, to society.



	Special Appeal No. 1,374,284-MG (2012/0108265-7)
	Lack of recovering degraded areas and environmental accidents
	Environmental degradation; impossibility of recovering the area after environmental accidents; ecosystems’ lethality; loss of human lives; poverty; social maladjustment; serious material losses
	It is not enough to have a vigorous environmental legislation. It is necessary for the Executive Branch to be agile in complying with it so that there is no judicial breach of basic standards of good management in mining



	Special Appeal No. 1,479,063-RS (2014/0223436-1)
	Unsubstantiated denunciation about clandestine mines
	Conflicts with the community; moral damage to the miner; social deterioration
	The population is unaware of the legal paths for mining and its various stages.
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