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Abstract

:

Social unrest is on the rise worldwide amid deepening inequalities, environmental degradation, and job crises worsened by increasing social-environmental conflicts. In Chile, a social revolt in 2019 resulted in a national referendum in 2020. An ample majority (78.3% vs. 21.7%) voted to draft a new constitution to replace the current constitution drawn up under dictatorship. The result led to the emergence and empowerment of several organizations demanding an “ecological constitution”. In this context, we aim to analyze: (1) the main social-environmental conflicts in Chile and how they are related to the country’s current constitution, and (2) the potential drafting of an ecological constitution that addresses these conflicts. Across different industries in Chile, we observed common problems that are intrinsically related to the current constitution. This relationship seems to be perceived by Chilean citizens since a survey carried out in May 2021 found 79% support for an ecological constitution. Moreover, 105 of the 155 delegates to the constitutional convention proposed three or more environmental principles to be included in the new constitution. A potential ecological constitution entails principles that would improve the current situation of social-environmental conflicts in Chile. Based on our analysis, we recommend the establishment of watershed-based “territorial rights” in the new Chilean constitution to improve sustainability and environmental justice.
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1. Introduction


Social unrest is on the rise worldwide, with millions of people demonstrating a demand for environmental justice, jobs, equity, and democratic freedom. In November 2020, for example, 250 million people in India participated in a protest demanding that the government repeal laws that would deregulate agricultural activity. Similarly, in Hong Kong, protests against an extradition bill revived a pro-democracy movement against mainland China’s involvement in the semi-autonomous region [1]. South American countries are not immune to these increasing social-environmental crises.



In October 2019, an unprecedented social uprising came to Chile. Protestors demanded an end to decades of socioeconomic inequality and a new constitutional order incorporating a baseline of social-environmental protection [2,3,4]. This baseline does not exist under the current constitution. Established in 1980 during the Pinochet military dictatorship, the old constitution imposed a neoliberal economic development model based mainly on economic liberalization, accompanied by mass privatizations of natural resources and state-owned companies. As a result, Chile has become the most extractive economy in the OECD and the Americas [5]. The Pinochet constitution was reformed in 2005 without taking social-environmental concerns into account.



Despite the COVID-19 pandemic, a referendum on the drafting of a new constitution was held on 25 October 2020, a year after the outbreak of social unrest. The option of writing a new constitution was overwhelmingly approved, with 78.28% support against 21.72% for maintaining the current constitution. Turnout (50.9%) was unprecedentedly high in a context of voluntary voting. In eight local communities with some of the country’s worst environmental conditions—referred to as “sacrifice zones”—the option of drafting a new constitution was approved by over 90% [6] with a turnout of 50.6% [7].



Given this overwhelming vote, several existing and emerging organizations started to demand an “ecological constitution” as an integral solution to environmental injustices [8,9]. Environmental injustice, commonly regarded as part of social injustice, normally refers to the unjust distribution of unhealthy environments under which communities with low-income and/or racial and ethnic minority residents are exposed to environmental and health hazards [10,11,12]. In the election of the 155 delegates to the convention in 2021, 105 of those elected campaigned for the inclusion of at least three environmental principles in the new constitution, as presented to the electoral college in their official campaign programs [7]. The analyzed principles were protecting biodiversity, addressing climate change, sustainability, water rights, protections for first nations, nature rights, the right to a safe environment, glaciers, peatland, or ocean protection, and finally, environmental justice.



In this context, one could ask: How do social-environmental conflicts occur? Would an ecological constitution improve perceptions of environmental justice in Chile? To address these questions, this paper seeks to: (1) analyze how social-environmental conflicts occur in different national cases, looking at whether they are related to the current constitution, and (2) analyze and discuss how to improve the social-environmental situation in the scenario of Chile’s constitutional process and the possibility of an ecological constitution.



For the first objective, we identified some of the major social-environmental conflicts in the country related to industrial activities (Section 2). Specifically, we searched for the main social-environmental conflicts in the national and international media (mostly newspapers) and selected the cases we judged most relevant. We also included nonindustrial cases with important implications for the environment and/or human welfare. All the cases selected were analyzed in terms of how current social-environmental conflicts negatively affect present and future generations. For the analysis, we included the following information: related legal body, data from national reports, and scientific literature. Finally, we performed a general diagnosis of social-environmental conflicts (Section 3).



For the second objective, we reviewed national and international contexts of demand for the inclusion of social-environmental dimensions in a constitution (Section 4). Specifically, we reviewed environmental constitutions around the world as a reference, along with the national historical process of advancement of the idea of an ecological constitution. We also assessed the current importance of the environment for citizens through a survey and by analyzing the election campaigns of delegates to the constitutional convention. Finally, we offer some recommendations for the process of writing the new constitution (Section 5).




2. Social-Environmental Conflicts in Chile


2.1. General Context


The National Institute of Human Rights (INDH) has a public database with information about Chile’s major social-environmental conflicts [13]. This database shows the number of conflicts in each of the fifteen Chilean administrative regions. However, we analyzed the conflicts by natural macroregions that are not administrative but helpful for grouping regions with similar climatic conditions (Figure 1). As shown in Figure 1a, conflicts are more common in northern and central Chile than in the south of the country. The distribution of the different productive sectors and industries does not follow a territorial pattern and is heterogeneous (Figure 1b). This territorial heterogeneity is a challenge that must be considered in drawing up a new constitution in order to advance towards sustainable development.




2.2. Cases Involving Agriculture, Livestock, and Forestry


2.2.1. Water Use: The Case of Petorca Province


Under Chile’s 1980 Constitution, water rights have the status of “property rights” [14]. Similarly, the 1981 Water Code [15] defined water as an economic good and separated the ownership of water rights from ownership of the land [16]. For decades, therefore, water has been treated as an economic good that is tradable on the market [17], leading to abysmal inequity (Gini coefficient for water rights = 0.99), with 79% of the total volume of water available in the system owned by 1% of water users [18].



The agricultural sector is Chile’s main water user (72% of the total available) [19]. High water use, the modernization of irrigation technologies, and the ratification of international commercial treaties have been crucial in strengthening intensive agriculture and, particularly, fruit production. The area under fruit increased by 113,038 ha (48%) between 2003 and 2018) [20]. However, the agribusiness model has been criticized because of the social-ecological impacts of large-scale agricultural production on the territories [21,22].



The best-known conflict over water use is the case of Petorca Province (Mediterranean central Chile), which has been reported in the national and international media (e.g., [23,24]). In this part of Chile, climate change and other climatic events have resulted in a reduction in precipitation [25,26] that was particularly marked between 2010 and 2018, with mean rainfall deficits of 20–40% [27]. Indeed, dendrochronological research in the Petorca watershed shows that the current drought is the most severe in a 700-year streamflow reconstruction [28].



Despite water scarcity, private water rights, estimated on the basis of historical river flow under normal pre-drought conditions, allow their owners to choose to use water freely. Consequently, while there are approximately 4807 ha of irrigated avocado orchards in the Petorca Province [29], several towns have no access or insufficient access to drinking water [28]. Moreover, water scarcity has increased demand for groundwater reservoirs, reducing the water level in 75% of wells in the Petorca Province [30]. The lower the water level, the higher the cost involved, which small farmers can generally not afford. According to Tamayo and Carmona (2019), “access to water is in a direct relationship to the economic capacity of the farmer” (in [17]).



Limited access to water for domestic use compromises human rights [31,32] and food sovereignty [33] and threatens rural communities [34]. However, access to water is not recognized under Chile’s current constitution [14]. Since limited rainfall has become a constant scenario in semiarid areas of Chile [35], it is critical to establish effective policies for managing water sustainably accounting for both the hydrological cycle and equity. Law 18.450 [36] has promoted private investment in irrigation efficiency through state subsidies. However, water saved at the farm scale typically does not reduce water consumption at the watershed scale [37], probably because the saved water would be used by the same farmers and not necessarily by other users. A reform of the Water Code proposed in 2014 [38] would have, among other modifications, replaced free and perpetual water rights with temporary concessions, but it has been blocked by the country’s main agricultural associations [17].




2.2.2. Land Degradation: The Case of Soil Erosion


In the last five decades, the main land-use changes in central Chile have been from forest and shrubland to farmland [39] and, in south-central Chile, to plantations of exotic trees [40]. This transition has caused soil erosion and loss of biodiversity, along with several social-environmental conflicts (e.g., rural exodus, the closure of rural schools and hospitals, land concentration, community displacement, etc.) [39,41,42]. Soil erosion (i.e., the loss of fertile soil) is one of the most serious threats facing world food production [43]. The greater the level of erosion, the more energy is spent merely to offset losses of nutrients on-site and environmental and social issues off-site, including eutrophication, damage to public health, and increased water treatment costs [44]. In addition, the loss of biodiversity impacts social welfare and the provision of a number of ecosystem services [45,46].



According to a national report, 49% of Chile’s surface has eroded soil, a figure that is approximately three times higher in the north than in the south [47]. Youlton et al. [48] found a loss of soil of 20 t ha−1 during the first year of an avocado plantation on a hillside, although mitigation measures reduced erosion by 90%. However, despite the benefits of these measures, they are not mandatory and private property rights allow landowners to manage soil freely [49]. Even though soils are a critical environmental resource for a country’s development, this is not recognized as such by the current Chilean constitution [14].



Moreover, the Chilean forestry model promotes exotic plantations of pines and eucalyptus through state subsidies [50,51]. As a result, the forest industry had more than 3 million ha of plantations in 2019 [52] of which 64% was in the hands of only three companies [42]. Indeed, the neoliberalization supported by Chile’s current constitution has influenced the social constructions of natural resources policy [53]. There also is evidence of a series of social-environmental conflicts in the territories where the plantations are located (analyzed in [54]). For example, exotic tree plantations limit agricultural activities by reducing water availability and causing soil erosion at a watershed scale [55,56,57]. Furthermore, forest plantations increase CO2 emissions [50] and reduce biodiversity by replacing native forest. This negatively impacts many families dependent on non-wood forest products for their livelihoods [54]. Finally, pine and eucalyptus are pyrophytic or flammable species and favor fires [58,59] as witnessed in the massive wildfires Chile endured in 2017.



These environmental issues have direct social consequences for local communities [46], even leading to violent conflicts in some rural areas of the Araucanía Region, as reported by Reyes and Nelson [42]. These authors conclude that citizens have been awaiting greater government involvement through new regulation or a change in policy emphasis, but governments have had other priorities, prioritizing economic growth. Moreover, it is important to note that, while soil formation is a process on a millennia scale [60], a high rate of soil degradation is occurring in just decades. Therefore, the current Chilean model is ethically questionable since it threatens future generations’ right to the use of healthy and productive soils, the very basis of current growth and well-being.





2.3. Cases Involving the Mining Industry


2.3.1. Environmental Pollution: The Case of Puchuncaví Valley


Chile is the world’s main copper producer and the industry accounts for most of the country’s mining export earnings [61,62]. However, since mining activities are commonly associated with environmental pollution [63], perceptions of environmental injustice often arise once mining activities violate the right to live in an environment free of contaminants. The Ventanas copper smelter in the Puchuncaví Valley (coast of central Chile) is the country’s most emblematic example of the impact of mining on local communities. One of the most remembered environmental disasters in this area occurred in 2011 when accidental atmospheric emissions of toxic sulfur dioxide from the state-owned smelter caused the acute intoxication of 31 children and 7 adults at a rural school in the Puchuncaví Valley [64]. However, long-term emissions could be even more serious than specific emergency episodes.



Atmospheric pollution by the Ventanas copper smelter has led to chronic soil contamination with trace elements [65]. A recent assessment of the involuntary intake of re-suspended soil and dust by the Puchuncaví Valley’s inhabitants showed that high arsenic concentrations in soil and dust are associated with a high risk of adverse health effects on children. This level of contamination would be considered “unacceptable” under the standards of the United States Environmental Protection Agency (US EPA) [66,67]. Pollution also threatens food security since consumption of vegetables grown near the Ventanas copper smelter would lead to an intake of arsenic six times higher than for vegetables from an unpolluted area [68]. Similarly, a high concentration of arsenic and other trace elements has been detected in locally sourced seafood, even exceeding some reference values established by Food Health Regulations [69,70]. Although Chile’s current constitution states the right to live in a pollution-free environment (Article 19 in [14]), this has been violated in the Puchuncaví Valley for decades.



The case of the Puchuncaví Valley also involves other industries, such as a coal-fired power plant complex, oil industries, liquefied gas terminals, and chemical industries. These facilities form the Ventanas Industrial Complex. Together, this complex has exceeded the concentration of sulfur dioxide in localities in the Puchuncaví Valley for several years [71,72]. This pollution caused desertification of the landscape, due to soil acidification and soil organic matter degradation [65,73,74]. Industrial activities also resulted in a loss of soil with various consequences for the local economy, health, and well-being [75].



These changes in the landscape and environmental conditions, in addition to land-use modifications, have resulted in an economic transition from tourism, fishing, and agriculture to industrial activities [75,76]. Initially, this industrial development met with interest and support among local inhabitants because of the activities’ economic potential [76,77]. However, most of the taxes from these companies are not paid in the polluted localities but in Santiago (capital of Chile). Therefore, despite the important economic contribution of this industrial area, with its supposed benefits for Chilean society as a whole, the inhabitants of Puchuncaví suffer the injustice of several negative environmental externalities.




2.3.2. Ecosystem Injustice and Indigenous People: The Case of the Atacama Desert


The global boom in clean technologies has increased demand for electric cars in recent years and, consequently, for lithium as well [78,79]. At 8.6 million tons, Chile’s lithium reserves are among the largest in the world [80], leading to important domestic and transnational investment in projects in the Atacama Desert, one of the driest deserts in the world. These projects require large amounts of water for their industrial processes and are, therefore, increasingly located near groundwater resources, overlapping with nature conservation areas, biodiversity protection sites, and communal lands claimed by indigenous peoples [81].



The requirements of mining production have generated enormous pressure on the water resources of the ancestral territories of Lican Antai, Quechua, and Aymara indigenous communities [81,82]. In this context, a group of researchers signed the “Tarapacá Declaration” in 2018, drawing attention to the urgent need to change how human societies have been using water in the Atacama Desert, based on a historical trajectory spanning several millennia [83]. This Declaration defines water in the Atacama Desert as a non-renewable resource at the economic scale of extraction of this element, which depends fundamentally on fossil waters that have accumulated for millennia in the highlands of the Desert. Since Chile’s Water Code helps ensure that the right to use water goes to the highest bidder (Section 2.2.1), it is easier to award these rights to corporate actors, rather than to take measures for the resource’s protection. The resulting disparities exemplify distributive, procedural, and recognition environmental injustices for the Indigenous communities of the Atacama Desert [84]. This explains why the relationship between mining companies and local communities has worsened [85].



As well as being vital for the survival of plants, animals, and humans, water is a fundamental social component of Andean communities. In particular, the Lican Antai community asserts that “water is a being” and acknowledges its importance for social well-being, given its cosmological belief in engaging with water as a potent spiritual force [86,87]. This illustrates how Indigenous environmental justice demands sustainability thinking to recognize nonhuman entities [88]. Moreover, water-related flora and fauna are also threatened since they inhabit fragile ecosystems with a high level of species endemism and diversity [89,90,91,92,93].





2.4. Cases Involving the Energy Industry


2.4.1. Air Pollution: The Case of Northern Chile


Coal-fired power plants are a major source of global pollution and are one of the main agents of local air pollution [94]. They represent a health risk for exposed communities because they release atmospheric pollutants in their combustion processes. Despite this, almost 40% of Chile’s electricity is produced by burning coal [95,96] and several of these power plants have been operating for more than 40 years, with technologies considered obsolete.



Cortes et al. [97] used Health Ministry statistics on hospital discharges (morbidity) and deaths (mortality) in the towns of Tocopilla, Mejillones, and Huasco (northern Chile), where some 20 coal-fired power plants operate. They evaluated the effects on cardiovascular, respiratory, and cancer health compared to localities without industrial facilities of this type. In Tocopilla, they found a 22% higher risk of dying compared to the country’s general mortality rate, a 34% higher risk of falling ill, and a 76% higher risk of respiratory disease. Whereas, in Huasco, they found a 71% higher risk of dying from cardiovascular disease compared to the national average, a 381% higher risk of dying from cerebrovascular disease and, in the case of chronic respiratory diseases, a 239% higher risk. Ruiz-Rudolph et al. [98] had previously reported similar results, showing that, in cities with power plants or smelters, mortality due to cancer and cardiovascular and respiratory causes increases by between 20% and 100%, accompanied by a similar increase in rates of hospitalization for the same causes.



These studies underscore the energy matrix’s high cost for the affected communities. Although Chile has launched a national decarbonization plan under the Paris Agreement, it is necessary to take into account the social-environmental cost that the operation of these plants has had by increasing the carbon tax accordingly.




2.4.2. Human Resettlement: The Case of the Ralco Dam


Renewable energy industries (REI) aim to reduce CO2 emissions and increase Chile’s energy independence. However, in some cases, they have caused land conflicts. Specifically, they have been associated with social injustice because projects may transform or threaten indigenous natural or spiritual areas [99,100,101,102,103]. In Chile, an emblematic case is the conflict over the Ralco hydroelectric dam. It involved the resettlement of 675 people of whom some 500 belonged to a Mapuche-Pehuenche community [104].



The dam transformed the Biobío River from a sacred place for the Mapuche-Pehuenche community into an artificial lake, causing Punalka, the spirit of the river, to leave the community and bringing misfortune to the land and the people [99]. Moreover, the resettlement led to problems that included community atomization, the irregular practice of traditional ceremonies, and alcoholism [105]. This conflict occurred before Chile ratified ILO Convention 169, which establishes the mandatory consultation of indigenous communities about projects by which they would be affected [106]. Today, despite the Convention’s ratification, indigenous communities continue to fight against energy projects that are often considered a threat to local territories (with seven active cases to date) [13].





2.5. Fishing and Aquaculture


2.5.1. Overexploitation of Aquatic Resources: The Case of Chiloé and Chilean Patagonia


Traditionally, artisan fishing was crucial for the subsistence of the Chilotes, the inhabitants of the Chiloé archipelago [107] and a mix of Huilliche indigenous populations and Mestize. However, since 1969, the aquaculture industry has resulted in a process of modernization and globalization that has brought with it jobs, infrastructure development, and changes in people’s expectations and aspirations [108]. However, the growth of salmon farming has also been marked by important social-ecological conflicts. Abundant evidence of its negative impacts on the environment has been published in the scientific literature [109,110,111]. The impacts include local eutrophication and biodiversity reduction downstream from the farms.



The environmental issues associated with salmon farming in Chile were recently reviewed by Quiñones et al. [111], who reported: (i) harmful algal blooms triggered by nutrients from salmon feed; (ii) the negative effect of pesticides used to control sea lice in salmon on some non-target species; (iii) the development of antibiotic-resistant bacteria in sediments due to the use of large quantities of antibiotics, and (iv) the effect of salmon escapes (introducing a high density of exotic species) on native biota at the ecosystem level. The most important environmental issue occurred in 2007 when the industry suffered a major health crisis. First there was a massive Caligus (salmon louse) outbreak and, later, an epidemic of infectious salmon anemia (ISA) caused mainly by the industry’s negligence [111]. In March 2008, the New York Times published an article linking the massive use of antibiotics to control ISA—a health threat for consumers—with poor environmental conditions, with effects on both workers and local communities [112]. These problems resulted in a decline in salmon production and exports. The ISA virus reduced salmon output from 400,000 tons in 2005 to 100,000 tons in 2010 [113], entailing the dismissal of thousands of workers [114].



Chiloé is a clear example of the socio-ecological impacts of the aquaculture industry’s degradation of water quality. The impacts include the displacement of local fishermen from their traditional fishing areas as a result of the privatization of common marine resources. The aquaculture industry excluded several organized actors [114], and decreased in catches due to the pollution of estuaries, with economic consequences for fisherfolk and their families. In addition, the salmon industry’s sanitary crisis in 2007 triggered a socioeconomic crisis in Chiloé due to the sudden increase in unemployment. Since then, sanitary crises have become a regular occurrence and, for example, a sanitary crisis in May 2016 triggered the social turmoil known as “Chilotes’ May” [108].



Salmon farming also has negative consequences for nature-based tourism, an important source of income for the local economy in Patagonia [115]. The seasonal overpopulation of small Patagonian towns, which lack the necessary infrastructure and facilities, leads to a series of socioeconomic conflicts. In this context, an environmental NGO reported that, despite job creation by the salmon industry, it has been blamed for helping to perpetuate poverty through precarious working conditions [116].



We note that the aquaculture industry per se is not unsustainable. However, aquaculture regulation is based on the neoliberal model of concessions of public goods. In the absence of territorial planning, this fosters the development of private property, without regulation or participation of the state. Chile’s Civil Code defines coastal waters as public goods for public use that can be concessioned for private use. Moreover, there is no limit on the number of concessions in a given area, even in areas corresponding to indigenous communities. Current regulation is not even able to protect the industry against its own excessive practices, as shown by the 2016 red tide event in which the industry proved unable to manage 40,000 tons of salmon mortality [117,118]. Therefore, the new constitution should consider that the right to private property may not be above the common interest.





2.6. Nonindustrial Environmental Injustices


2.6.1. Deregulation in Rural Areas: The Case of Unplanned Land Subdivision


In Chile, there is no land-use planning instrument for rural areas, only sector-specific instruments that have caused various conflicts and deregulation in rural areas [119]. For example, Decree Law 3.516 on the Division of Rustic Properties permits the division of rural properties into lots of 0.5 ha, known as “parcelas de agrado”, which are commonly used for housing [120,121]. This practice has changed land use from rural to urban, without proper urbanization planning and regulation. These lots are mostly bought by high-income people for a second home, with detrimental effects on rural life, including gentrification processes [121,122].



Thus, conflicts are generated between rural inhabitants and new neighbors over the use of space (e.g., roads and waste), and for scarce resources such as water [121,122,123,124]. Additionally, ownership subdivision negatively impacts wildlife [125]. This occurs because of the current political constitution, its laws and norms, which support a neoliberal model of development under which the private sector regulates the market for land and other natural resources. Contrarily, according to a review by the World Wildlife Fund (WWF) [126], 42% (13 out of 31) constitutions in the world include spatial planning (Supplemental Material: Table S1).




2.6.2. Access to Natural Places: The Case of Public Protected Areas


Central Chile is a global hotspot for biodiversity, due to its high rates of both endemism and land-use change [127]. This area is dominated by agricultural and urban development at the expense of nature [128,129]. For instance, it is the macroregion with the smallest surface of public protected areas (0.6%, including national reserves) whilst, in 2000–2017, vineyards increased their area by 40% and human demography reached 56% of the national population [29,130,131,132]. Conversely, the largest surface of public protected areas is in the Magallanes Region in the Austral macroregion, which is 2200 km south of Santiago with which it does not have a continuous connecting road. The remoteness of these Austral national parks implies unequal access as not everyone can afford the cost of travel to visit them. This is reflected in the higher level of education and income of visitors to the public protected areas compared to the Chilean average [133,134,135,136].



Unequal access to public protected areas is deemed an environmental injustice because, as well as playing a role in biodiversity conservation, they also contribute to human well-being. For instance, contact with nature and, specifically, biodiversity can decrease stress more significantly than urban green spaces [137] and can improve the functionality of the immune system [138,139,140]. Therefore, public protected areas should be accessible to most people, as they play an important role in sustainability by providing benefits to human health, probably promoting local economic development and environmental education, and conserving biodiversity. Chile’s National Biodiversity Strategy 2017–2030 may help to improve the accessibility of protected areas since it considers the protection of 17% of ecologically representative ecosystems, meeting the United Nation’s Aichi Biodiversity Target 11 [141,142]. However, in Chile, only 29% of ecosystems currently meet Aichi Target 11 while 11% have no protection category and 22% have less than 1% of their area protected [141].



Similarly with the unequal access to protected areas, there is an unequal distribution of urban green areas associated with the socioeconomic income level of the inhabitants of Santiago, which represents an environmental injustice for the inhabitants of the city [143]. Access to green spaces in urban environments is also important. There is abundant scientific evidence about the importance of green areas for people’s physical, mental, and psychological well-being [144,145,146]. Most cities in Chile have a low surface of green areas per inhabitant and this is, moreover, segregated in quantity and quality by income level [143].




2.6.3. Urban Air Pollution: The Case of Santiago


Air pollution is Chileans’ main environmental concern. According to surveys by the Ministry of Environment, 33% identified it as their top concern in 2014 [147] and 2020 [148]. Annual PM2.5 concentrations in Santiago have been reduced by over 70%, from 69 µg/m3 in 1989 to 21 µg/m3 in 2019 [149,150]. Yet there are still approximately 70 days per year when air pollution standards are not met. Moreover, there are spatial patterns of air pollution under which municipal districts with a lower socioeconomic level have the worst air quality of PM10 and PM2.5 compared to wealthy districts [151,152,153].



Poorer urban Chileans suffer longer periods of unhealthy air and 21% more days with unhealthy levels of air pollution [151]. Air pollution is also related to the higher population density of lower-income areas [152]. These spatial patterns of poorer air quality have aggravated inequality and environmental injustice among socioeconomic groups in Santiago. This phenomenon of environmental injustice in the air quality of cities is not confined to developing economies. An extensive review in the United States documented that exposure to pollution and other environmental risks is unequally distributed by race and class [154]. Therefore, air pollution in Chile is not only an important environmental issue but also a social one that needs to be addressed in the new constitution.






3. Diagnosis of Social-Environmental Conflicts in Chile and Relation with the Current Constitution


3.1. Systematic Analysis of the Cases Reviewed


Social-environmental conflicts are inextricably linked to Chile’s current constitution of the country, being one of the main reasons that property rights exist over land and water without considering the common good. According to a recent report by Bauer et al. [155], these conflicts may be the result of two Articles of the constitution. First, Article 19, No. 8 states: “The law may establish specific restrictions on the exercise of certain rights or freedoms to protect the environment” and these “certain rights or freedoms” include property rights and the right to carry out economic activities. Second, Article 19, No. 23 refers to the “freedom to acquire ownership over all types of property except that which nature has made common to all people or which should belong to the entire Nation, and the law declares it so” and adds “… when the national interest demands it, a law passed by a qualified quorum may establish limitations of requirements for acquiring ownership over specific property.”



Through these provisions, the free appropriation of property is enshrined as a general constitutional principle, thus elevating the right of private property over natural resource protection as the general rule of the legal system. The argument of Bauer et al. is reflected in the cases reviewed here. For example, as explained in Section 2.2.2, private land ownership has been conducive to erosion of the soil environmental matrix over a matter of years or decades while its genesis occurred on a geological scale (millennia). Thus, it should be considered a national heritage, rather than a private good. Similarly, property rights over water use are not controlled, leading to the abysmal inequity that exists and the simplistic vision of the water as a good to be traded (Section 2.2.1 and Section 2.3.2).



Other issues are also related to laws and norms in addition the constitution. For example, the current constitution defends the right to live in a pollution-free environment (Article 19, No. 8 in [14]). This Article has been mentioned in emblematic court cases that have resulted in the rejection of projects such as Central Castilla (coal-fired, 2100 MW power plant) and the lack of feasibility of the Punta Alcalde project [156]. It is also important in supporting environmental institutions and permitting air pollution attainment programs [157]. However, in many cases, this right has not been fulfilled. For example, Chile has no soil norms and, despite scientific evidence of contamination in some mining areas, there is, therefore, no reference to validate this contamination in legal terms (Section 2.3.1). In contrast, air and water environmental matrixes do have norms on quality. However, as shown in Section 2.4.1 and Section 2.5.1 above, the current constitution and norms are insufficient and pose a challenge for the drafting of a new constitution in terms of how to complement Article 19.



The similarities found between social-environmental conflicts in different industries in Chile (Figure 2) suggest that their origin lies in a systematic problem, rather than problems attributed to a particular industry. The cases we analyzed are part of the reason for social discontent and perceptions of environmental injustice. These perceptions were one of the triggers of the social turmoil that occurred in Chile in 2019, generating an unprecedented lack of governability. Conversely, Chile has long had some of the highest declared support for environmental regulation in the developing world [158], with a large majority associating climate change with anthropogenic causes [159] or supporting a green recovery in the wake of the COVID-19 pandemic. Accordingly, Chile can serve as a global example by drafting a new constitution that addresses environmental issues and seeks to achieve environmental justice within a progressive and modern legal framework.




3.2. Centralization in Chile


According to the current constitution, the State of Chile is unitary, its territory is divided into regions, and the law is intended to ensure that its administration is functionally and territorially decentralized (Article 3 in [14]). Nevertheless, Chile is one of the most centralized countries in the OECD [160]. Government spending is low (22% of GDP) and, out of that spending, only a fraction is delivered by local governments (12% of all government spending), making government action highly centralized and disconnected from the territory [159]. Alternatively, decentralization, as an approach for increased capacity at the local level, is key to fostering action on territorial sustainability [160]. In the last decade, some signs of progress towards effective decentralization have been seen as, for example, the election of regional councils (as from 2013) [161] and regional governors (as from 2021) [162]. However, the nature of their tasks is mainly administrative, with a funding arrangement in line with the national development policy; in other words, decision making is still mainly defined by the central government [159].



Centralization is also reflected in the distribution of national revenues. Companies pay taxes where the owner lives, or where their headquarters are located. For large companies, this is generally Santiago [163]. As a consequence, 80.1% of national sales are attributed to the Santiago Metropolitan Region and only just under 20% to the country’s other 15 regions [164]. These data partly explain the social-environmental issues associated with industrial activities. For example, mining and forestry make an important contribution to national fiscal revenues but this does not lead to local development in the territory where the environmental externalities occur. Moreover, this is aggravated by how industries develop their activities as this also conditions the development of future generations in those territories (Section 2.2.2 and Section 2.3.2).



The centralization of environmental matters has most recently been illustrated by the Dominga mining project. It was approved by the Environmental Assessment Commission, comprising regional ministerial secretaries (representatives in the regions of central government ministries, appointed by the President of Chile), the regional director of the Environmental Assessment Service and a presidential delegate, or, in other words, without decision-making capacity on the part of the regional authorities. The project involves the construction of an iron and copper mine and a port in La Higuera (northern Chile). This mining-port project would be close to a marine reserve of key importance for the conservation of its great biodiversity [165]. Almost 80% of the world’s population of Humboldt penguins, a species declared vulnerable by the International Union for Conservation of Nature (IUCN), is found in this reserve [166]. Interestingly, the recently elected governor of the area was not allowed to participate or vote on this project. In line with the present review, this triggered social unrest, especially in neighboring cities [167,168].





4. Towards an Ecological Constitution


4.1. International Constitutions with an Environmental/Ecological Approach


Environmental constitutions have become increasingly common [169,170]. They must contain some key principles such as the rights of nature, the principle of sustainability, judicial receptivity, and rights and obligations relating to climate change [171,172]. The rights of nature were highlighted in the Universal Declaration of the Rights of Nature. Several nations incorporated this principle in their constitutions including Germany, Sudan, Kuwait, Ecuador, and Bolivia [170,171].



The principle of sustainability, which seeks to ensure the preservation of all biotic and abiotic elements for future generations, is one of the most common principles in different constitutions (51.6%, Supplementary Material: Table S1) according to a study of 31 constitutions around the world by the WWF [126]. Similarly, judicialization, which refers to the remediation of environmental damage or compensation, is a common component of constitutions (58.1%, Supplementary Material: Table S1), as, for example, in Spain, Costa Rica, Mexico, and South Africa. On the other hand, climate change is one of the most scarce components, found only in Ecuador and the Dominican Republic [126,171]. Chile’s current constitution does not consider any of the above components.



An ecological constitution goes a step beyond an environmental constitution, considering the territorial difference and incorporating the notion of the ecosystem and a social-ecological system. In this way, territories’ ecological functions and biodiversity are protected, organizing the territory by ecosystems or hydrographic watersheds. Thus, each ecosystem’s carrying capacity is considered under the social-ecological framework of earth stewardship and sustaining life in a rapidly changing world [172,173,174,175]. Collins recently associated ecological constitutions with the concept of ecological sustainability, which is defined as the long-term well-being of ecological systems, including human communities [176]. She stated that ecological sustainability should be the fundamental overarching principle that frames all other legal constructs in an ecological constitution and is much more specific than the idea of “sustainable development”. The latter avoids critical terms like rights and responsibility and is highly ambiguous as a policy framework.




4.2. A Nation Demanding an Ecological Constitution


In 2016, a constitutional participation process took place in Chile, starting with small groups before moving on to provincial dialogues and, finally, regional discussions. In all these phases, environmental rights and responsibilities were among the most mentioned topics. Table 1 shows that the constitutional process (in which over 100,000 people participated) reached broad consensus on addressing environmental issues.



In Chile, demand for an ecological constitution has gained ground since the social uprising of 2019, but other countries had discussed the option previously, like Turkey in 2011 [168,169]. Chile’s current constitutional process has prompted different initiatives in support of an ecological constitution. They include the Red de Constitucionalismo Ecológico (Ecological Constitutionalism Network), which has brought together over 50 academics and activists related to environmental issues, from topics such as pollution, environmental law, ecological conservation, human rights, and indigenous rights. They have focused on providing content for the new constitution in the context of a participation process through reports that promote biodiversity protection [173] and have, recently, published a book “Una Constitución Socioecológica para Chile: Propuestas Integradas” (A Socio-Ecological Constitution for Chile: Integrated Proposals) [177]. Another effort is the Recicla la Política (Recycle Politics) initiative led by former ministers, undersecretaries, policymakers, activists, and academics.



In this context, we carried out a national survey in collaboration with IPSOS Chile, between 29 April and 6 May 2021 (n = 800) to ask people, over 18 years old, two questions related to an ecological constitution. In the survey, 79% of respondents agreed with the phrase: “An ecological focus is needed in the new constitution”, with only 6% disagreeing and 15% neither agreeing nor disagreeing. Similarly, 54% agreed with the phrase: “A candidate’s commitment to a green constitution is relevant for my decision to vote for a constitutional representative”, with only 14% disagreeing.



The survey’s results are consistent with those of the election of delegates to the constitutional convention, held in May 2021. Ecological priorities were evident in the programs submitted by 105 of the 155 elected delegates [7]. These programs included the constitutional right to access water, protect biodiversity, address climate change, and live in a healthy environment as well as the right to public participation and the recognition of indigenous peoples. This indicates that the long-standing inclination of Chileans in favor of environmental protection has resulted in a constitutional convention in which most delegates support the drafting of an ecological constitution.



The broad representation of different organizations, ideologies, and cultural backgrounds in the constitutional convention is noteworthy. It comprises 37 representatives from right-wing parties, 53 from left-wing parties, and 65 independents. Among the independents, 15 belong to indigenous peoples and a Mapuche was, moreover, elected as the president of the convention, which started work in June 2021 [178,179]. The convention is also the first in the world with gender parity [180].





5. Recommendations for an Ecological Constitution to Achieve Social-Environmental Justice


Based on our analysis, we suggest the inclusion of territorial rights in the new constitution as a crucial principle for achieving social-environmental justice in Chile. These territorial rights should be understood as recognition of the country’s heterogeneous ecosystems and cultural heritage as well as the possibility of local jurisdiction for social-environmental issues according to each territorial context. Territorial rights differ slightly from nature or environmental rights, which are the principles most advocated by part of civil society. Nature rights protect the environment for its intrinsic value, rather than based on cost–benefit analysis. However, territorial heterogeneity would make it difficult to apply nature or environmental rights homogenously across the national territory.



For example, water management cannot be the same in northern Chile (with a potential water availability of less than 500 m3/person/year) as in southern Chile (with a potential water availability of some 30,000 m3/person/year) [181]. Heterogeneity is also present in the climate, soils, biodiversity, and cultural backgrounds [182,183]. Moreover, considering that industries in Chile are very dependent on natural resources, a general restriction on these resources could have a drastic effect on the economy. In contrast, management of the use of these resources in such a way as to avoid major impacts on natural heritage and promote good social-environmental practices would bring increased public benefits for the country. In 2008, Ecuador became the first country to include rights of nature in its constitution [184], but it still maintains a development based on the exploitation of natural resources [185]. We can envision a similar outcome in Chile if it simply adopts the rights of nature. Instead, we consider that a holistic perspective focusing on heterogeneous territories, including their components, structures, and the linkages among them, would be the most appropriate approach through which to address social-environmental issues.



Territorial rights differ from property rights, although both are forms of ownership rights. Property rights refer to land ownership while territorial rights refer to the right to make laws concerning the ownership of real estate [186]. As a result, territorial rights can pay attention to environmental concerns and resource rights [187,188] while property owners act freely as to land use, but considering the ecosystem’s limitations [186]. As mentioned in Section 3.1, property rights can take priority over environmental protection under the current constitution. In this sense, including territorial rights in the new constitution is in line with the recent analysis of Bauer et al. [155]. They suggest that decision-making bodies should no longer be able to ignore an action’s effects on an ecosystem. That is, decisions should no longer focus solely on the protection of the private property rights of a person who wants to undertake an activity or may be affected by environmental regulation, but also on how the exercise of those rights may affect the environment. Therefore, we argue that territorial rights should be enshrined in the new constitution, rather than only in a law, since they should not have be lower in the hierarchy than property rights.



We argue that the new Chilean constitution should consider the country’s ecosystems in territorial stewardship [188] to protect the environment, biodiversity, and ecological functions. The environment is linked to society’s welfare due to its importance as a natural resource, but biodiversity is often underemphasized. Biodiversity loss has critical implications for humanity, from the collapse of food availability and health systems to the disruption of entire supply chains [189,190]. The current development model has proved economically inefficient because it has compromised the future supply of national resources [189]. Therefore, biodiversity loss is no longer a purely environmental issue, but an economic problem since ecosystem services are equivalent to 1.8 times global GNP [189,191]. Indeed, in 2018, the World Economic Forum (WEF) identified biodiversity loss as one of the top five risks for the economy [190]. Thus, we advocate a long-term perspective in the new constitution under which economic development is not at the expense of ecosystems, but rather recognizes dependence on them.



We also argued that a territorial approach is needed to protect invaluable heritage in the territory. The link between people and land is a crucial feature of national identity. However, the quantification of land values merely in terms of individual real estate does not accord these interests in any respect at all (Michael Walzer in [186]). According to Miller [192], peoples gain such rights by adding material value to the territory in question and endowing it with symbolic value. Considering that territory is a space with a socially constructed identity and that those territories are co-produced through discourses and practices that provisionally stabilize particular material and immaterial characteristics of specific places and populations [193,194], territorial rights can empower communities in two dimensions: space by granting the demand for the use, enjoyment, and management of natural resources, and processes with control over political, economic, social, and cultural processes for ensuring reproduction and the material and cultural continuity of the group so that they are completed within the normative traditions of indigenous peoples [195].



To make a real contribution to both the environment and society, we suggest establishing territorial rights through land planning. Currently, land planning in Chile has several weaknesses [196]. Briefly, it is still very centralized and based on administrative boundaries, instead of geographical ones. Accordingly, we suggest that the new constitution should consider an institutional framework that fulfills the role of land planning based on watershed boundaries. Watershed boundaries promote a geographical perspective from mountains to oceans, which was part of the national culture until the beginning of the 19th century. However, the development of rail transport then reduced the importance of these boundaries and increased dependence on Santiago and the country’s centralization [197]. Watershed management is a holistic approach that usually provides the most technically sound and economically efficient means of addressing water issues and incorporates a full range of other resource management activities [198].



According to a national report, there are 129 watersheds in the Chilean territory (Figure 3a) [199]. In line with our previous arguments, we proposed integrating these watersheds according to the corresponding ecosystems to group areas that could be managed similarly (Figure 3b). Thus, a potential framework would be the establishment of five macro-regions limited by hydrological boundaries and the predominant ecosystems: Northern Chile with the Atacama Desert and Andean Altiplano ecoregions; Northern Central Chile with the Atacama Desert and Andean Steppe ecoregions; Central Chile with Matorral and Sclerophyllous Forest and Andean Steppe ecoregions; Southern Central with the Valdivian Forest ecoregion; and Austral Southern with the Sub-Antarctic Forest ecoregion, Southern Patagonian Ice Field, and Andean Steppe ecoregions. Thus, although each watershed will have its own specific needs, they could act coordinately in each macroregion. We remark that some watersheds have two or three ecoregions inside their limits, and that every ecoregion entails several ecosystems. This scenario is currently a problem once the most productive ecoregions or ecosystems are protected (e.g., for agricultural activities) at the cost of others. However, different ecosystems in a same watershed are linked, and the impacts on one ecosystem will affect the others. In contrast, the proposed watershed management should respect this landscape by understanding the interdependence of the ecosystems.



We envision that land planning would help to achieve balanced socioeconomic development of Chile’s regions, responsible management of natural resources, environmental justice, and an improvement in the well-being of the regions’ inhabitants. To reach these goals, a land planning institutional framework should establish national baselines for different natural resources and cultural heritage. Once it is established, it should holistically carry out land planning, that is, integrating the different baselines. This is in contrast to the current structure. Chile has three specialized environmental courts, with geographical jurisdiction over the north, center, and south of the country. They can order the reparation of environmental damage and annul illegal administrative acts.



However, sector-specific regulation (for example, of terrestrial or maritime waters, forests, coastal areas, etc.) is considered outside their jurisdiction. Moreover, the ability of the most vulnerable groups to access these courts is limited due to the high legal costs involved [155]. While we recommend a decentralization process, we do not advocate total regional autonomy such as eco-federalism. Eco-federalism promotes decision-making within an ecological democracy, but also involves many dangers inherent to the total dismantling of all centralizing structures [202]. Thus, we consider that Chile needs an institutional framework binding on the needs of industries, inhabitants, and ecosystems, with democratically chosen representatives, with greater autonomy and accountability.



The land planning institutional framework could also contribute to national strategies or commitments through regional goals based on the ecosystem’s carrying capacity [203]. For example, the Chilean government has made a global commitment to the reforestation of 500,000 hectares, mainly with native species, by 2030 [204]. We believe that a land planning institutional framework would permit achievement of this goal by promoting the ecological restoration of forests. This differs from a single national perspective under which all forest cover is concentrated in the south of the country as discussed in Section 2.6.1. We also note that ecological restoration through land planning would enhance the social-environmental benefits of the restored ecosystem. Specifically, it would promote the connection of habitats in contrast to the current situation in which ecological restoration efforts are fragmented because they depend on the will of the property owner. In addition, a land planning institutional framework could promote fulfillment of the Sustainable Development Goals Agenda (United Nations) and other international commitments equitably in the national territory.



We think the territorial rights as a principle in the constitution could be the basis for implementing new policies that promote sustainable development and environmental justice in Chile, by balancing people’s needs with environmental and ecological boundaries. We argue that this approach would avoid or mitigate social-environmental conflicts analyzed in this review. For example, water disputes in Petorca could be regulated by assuring the availability to urban consumption while promoting water reuse, soil conservation, and improving water efficiency. In Puchuncaví valley, land planning could regulate the companies allowed based on job opportunities and environmental externalities. Additionally, it could promote environmental remediation considering the protection of human health and ecosystem functioning. Finally, in the case of Chiloé, the ecosystem carrying capacity concept should be considered in the allowed load of production. This would allow preventive action instead of reactive. In these three cases, land planning could keep companies functioning but respecting environmental boundaries and promoting good practices according to present and future challenges.



Territorial rights offer communities an essential remedy and mechanism for recognition, procedural justice, and distributive justice. For example, territorial rights will guarantee that (i) local and Indigenous communities are consulted before any prospecting or exploitation, (ii) studies, including both scientific and indigenous epistemologies, are conducted on the effects of any potential project in their lands, (iii) communities’ benefit from the profits of exploitation and use, and (iv) communities are compensated for any damage caused by projects occurring in their territories. In this sense, we think land planning based on watershed boundaries and including cultural heritage could face problems as those of Lican Antai, Quechua, and Aymara indigenous communities, reviewed in Section 2.3.2. For example, in New Zealand, a river was granted legal personality because of its ancestral relationship with indigenous peoples. This legislation has helped to promote the rights of indigenous peoples whilst also fostering the long-term protection of natural and cultural heritage [205].



On the other hand, land planning would remediate the excessive centralization in the country. Historically, Chile’s state has promoted large conservation areas in southern but is very scarce in the northern. That is, protecting Austral forests is preferred over arid ecosystems under the centralized governance perspective. However, northern ecosystems have also high natural and cultural values that people therein want to protect.



Behind the principle of territorial rights, there is also territorial equity, which would lead to social equity by providing all citizens with opportunities for access to resources and basic services so they can all develop their potential, regardless of the territory in which they reside. The importance of territorial rights must be understood, taking into account the social and environmental function of specific territories through identification of the value emanating from the common good and its conservation and protection to delimit property rights. Therefore, the new constitution should be within the earth stewardship framework in order to enhance ecosystem resilience and human well-being, which includes peoples’ concerns about the aesthetic, cultural, and spiritual dimensions of valued places [175], thus ensuring harmonious and equitable development that creates rules considering territorial contexts and respects cultures, vocations, and the territory’s social structure. Finally, we urge the convention’s delegates to consider this review and its recommendations for discussion with the common goal of achieving environmental justice and making the new Chilean constitution a global model.




6. Conclusions


We have concluded that social-environmental conflicts are inextricably linked to Chile’s current constitution, being one of the main reasons the property rights over land and water without considering the common good. These property rights have led to an abysmal inequity, and they are conditioning the development of future generations. Other problems associated with the current constitution may be the absence of regulatory frameworks (such as land planning) and the non-inclusion of nation heritage frameworks. However, constitutional issues are not the only component since some conflicts can be attributed mainly to weak regulation and/or the excessive centralization in the country administration and the revenue distribution.



The results of a survey and the election of delegates to the constitutional convention indicate that environmental protection is one of the key demands of Chilean citizens. In this context, the challenge of drafting an ecological constitution is to ensure the development of current and future generations while including the notion of ecosystems not purely as an environmental issue, but also as one intrinsically connected with society and economic sectors.



We suggest the inclusion of territorial rights in the new constitution as a crucial principle for achieving social-environmental justice in Chile. Furthermore, we suggest establishing the territorial rights by land planning based on watershed boundaries. We envision that land planning would help achieve a balanced socio-economic development of Chilean regions, responsible management of natural resources, environmental justice, and an improvement in the wellbeing of their inhabitants.



Territorial rights as a principle in the constitution could be the basis of implementing new policies that promote sustainable development and environmental justice in Chile by balancing people’s needs with environmental and ecological boundaries. Consequently, we think that the reviewed social-environmental conflicts would be avoided or mitigated through this territorial approach. For these reasons, we suggest the consideration of territorial rights to improve social-environmental conditions appropriate to territorial contexts instead of generic laws and norms which can work for other nations but not in a territorially heterogeneous country such as Chile.
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Figure 1. Social-environmental conflicts in Chile (adapted from the platform of the National Institute of Human Rights (INDH) [13]): (a) Map of Chile showing the number of social-environmental conflicts by geographical macroregion; (b) Relative participation of different industrial activities in social-environmental conflicts by geographical macroregion. 
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Figure 2. Summary of the main social-environmental conflicts associated with the industries analyzed. Solid and dashed arrows imply strong and medium relations respectively, according to our assessment. 
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Figure 3. A potential land planning based on watershed boundaries. (a) Watershed boundaries in the national territory according to national reports [199,200]. (b) Map of Chile integrating watersheds within ecoregions (ecoregions adapted from [201]). Through this integration, five similar macro-regions are discerned: NC = Northern Chile; NCC = Northern Central Chile; CC = Central Chile; SCC = Southern Central Chile; and ASC = Austral Southern Central Chile. 
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Table 1. Most mentioned values and principles, rights, and responsibilities during the 2016 Constitutional Participation Process. Mentions (M) (in %) indicate the proportion of participants agreeing to include a topic in the constitution. Social-environmental topics are in bold.
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	Priority List
	Values and Principles
	M *

(%)
	Constitutional Rights
	M *

(%)
	Constitutional Responsibilities
	M *

(%)





	1
	Democracy
	99.2
	Health
	95.9
	Protection and conservation of nature
	100



	2
	Equality
	97.1
	Social security
	93.7
	Respect for the constitution
	95.1



	3
	Decentralized government
	97.3
	Education
	93.1
	Protection and conservation of historical and cultural heritage
	94.7



	4
	Justice
	95.7
	Dignified housing
	92.1
	Respect for the rights of others
	94.5



	5
	Conservation of nature or environment
	83.9
	Equality before the law
	90.8
	Enforcement of laws and regulations
	94.3



	6
	Respect
	79.2
	Respect for nature and the environment
	87.0
	Protection and promotion of fundamental human rights
	93.1



	7
	Common good, community
	8.0
	Life
	86.4
	Legitimate and non-abusive exercise of rights
	87.0







M * = mentions.
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