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Abstract

:

Sustainability is a topic that is at the center of current discussions in the political, economic, social, and environmental fields. For its analysis, an integral and multidisciplinary vision is needed. This work aims to assess the sustainability of agricultural systems in Paraguay through a comparison applying SAFA (Sustainability Assessment of Food and Agriculture Systems) indicators. The research focuses on 15 case studies on the territory of the Eastern Region of Paraguay divided into five classes of agricultural systems: agribusiness, conventional peasant family farming, agroecological peasant family farming, neo-rural farming, and indigenous agriculture. Data were collected through interviews with producers and key informants, direct observation, and scientific literature research in order to assess, through the SAFA Tool Software, the level of sustainability of each agricultural system as a whole and for each sustainability dimension (political, environmental, economic, and social dimension) in a comparative way. It has emerged that producers belonging to conventional peasant family farming, agroecological peasant family farming, neo-rural farming, and indigenous agriculture have achieved levels of sustainability that are similar to each other and very good in all four dimensions of sustainability. Meanwhile, agribusiness achieved moderate scores in the dimensions of governance and environmental integrity, and was good in the economic and social dimension.
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1. Introduction


The growing human needs, together with economic activities, which exert increasing pressure on the Earth’s resources, have led to the awareness of environmental problems generated by lifestyles that are incompatible with the regeneration process of the environment [1]. Sustainability is a fundamental theme of the present society and constitutes the cornerstone of the Sustainable Development Goals (SDG) [2], which were adopted by all United Nations Member States in 2015 and valid until 2030, which provide a shared program of peace and prosperity for people and the planet, for the present and the future. The 17 Sustainable Development Goals are an urgent call for action by all countries in a global partnership as they recognize that ending poverty and other deprivations must go hand in hand with strategies that improve health and education, reduce inequalities, and stimulate economic growth, while tackling climate change and working to preserve the oceans and forests. The objective of sustainable development is to improve people’s quality of life without exploiting natural resources beyond the capacities provided by the environment [3]. In general, the sustainable development model can be defined as a series of proposals based on environmental sustainability, social justice, and democracy [4]. Although agriculture continues to be the engine of development in the 21st century, it faces new challenges such as the degradation of natural resources, climate change, free trade, and the development of new technologies [5]. The current agricultural production model, which in many areas and production systems is inherited from the Green Revolution, is based on the industrialization of natural resources and exports, and is a situation that promotes the growth of monoculture, genetically modified products, soil degradation, loss of biodiversity, intensive use of agrochemicals, a consequent increase in rural poverty, and a decrease in traditional agriculture [6]. New strategies are emerging that pursue a sustainable development of agricultural production means, with more environmentalist tendencies presenting the need to change the dominant model of agricultural production [7]. In order for agriculture to be sustainable, it must be sufficiently productive, economically viable, culturally and socially acceptable and ecologically adequate; that is, it needs to conserve natural resources and preserve the integrity of the environment such as the ecological diversity and the capacity of the agroecosystem to self-maintain [8]. Sustainable agriculture preserves diversity, improves soil resources, protects waterways, provides healthy food, reduces the producer’s dependence on external sources, and grants a reliable source of income for farmers [9]. Technological advances in agriculture have allowed farmers to cultivate more land with less labor, and one of the main consequences of the increase in the mechanization of the agricultural system is that there are fewer job opportunities on farms, pushing many families to move to urban centers, leaving rural communities to decline, which are the custodians of agricultural traditions and natural resources [10].



Resilience goes hand in hand with sustainability: a complex ecosystem is characterized by a high degree of diversity and resists disturbances without significant structural and functional changes [11,12,13]. However, in addition to biophysical diversity, another characteristic that makes agroecosystems resilient is the knowledge diversity and the possibility of choice of the production system by farmers [14].



Agroecology is considered the scientific basis of sustainable agriculture, as it integrates traditional knowledge with modern knowledge to obtain production methods that respect the environment and society, in order to achieve not only production goals, but also the social equality and ecological sustainability of the agroecosystem [15,16,17]. In that sense, we consider agroecology in its normative sense, including its socio-economical, cultural, and political dimensions [17].



The approach to measuring sustainability changes according to the objectives of the study and the geographical scale. In any case, the use of indicators is useful for assessing the degree of achievement of the sustainability of an agroecosystem [8]. The sustainability indicators make perceivable a phenomenon that is not immediately and easily detectable, and allow us to understand the sustainability status of an agroecosystem or the critical aspects that endanger it [18]. A good indicator provides useful and important information on how the system works, and is also objective, predictive, and easy to process and interpret [8,19,20,21,22].



This paper aims to analyze the sustainability of the different agricultural systems in Paraguay by comparing them through the use of Sustainability Assessment of Food and Agriculture systems (SAFA) indicators developed by the Food and Agriculture Organization of the United Nations (FAO). More specifically, the research objective is twofold: (1) evaluating the level of sustainability of each typology of Paraguayan farm for identifying the relative strengthens and weaknesses with regard to the different sustainability themes foreseen in SAFA indicators; and (2) identifying the critical issues for each farm typology through the analysis of SAFA indicators and providing strategies for improving sustainability in Paraguayan agriculture.



The Paraguayan context was chosen as it is a country whose economy is mainly based on agriculture. Rural poverty, unequal land distribution (Gini coefficient of 0.93, as stated in the Agricultural Census 2008), increasing concentration of land in foreign companies (according to the Centro Paraguayo de Estudios Sociológicos, 25% of the agricultural area is of foreign ownership) and the growing expansion of large estates addressed to the cultivation of products for export, are the main factors of emigration of the peasant population toward urban centers or foreign countries. The massive use of technology, favored by the Green Revolution, including the use of hybrid or genetically modified seeds and agrochemical products, has caused the degradation of fertile lands, the loss of biodiversity and food sovereignty, the marginalization of traditional colonies, desertification, water pollution, and the gradual loss of native seeds [23,24].



The agricultural land managed by large and professional farms (i.e., the so-called “agribusiness”) is cultivated for obtaining goods mainly for export, while the peasant and indigenous communities exploit land for ensuring the family or community food provision. In this latter case, (local) markets intervene for food products exceeding subsistence needs. The area dedicated to the production of soy, rice, sugar cane, wheat, maize and canola, which are the agricultural products that are part of agribusiness, has reached 94% of the area dedicated to agriculture in Paraguay, leaving 6% to peasant agriculture. Between 2002/2003 and 2013/2014, agribusiness expanded by 139% (from 2,300,000 to 5,500,000 hectares), while peasant agriculture had a 50% decrease in the cultivated area, from 685,000 hectares in the period 2002/2003 to 339,000 hectares in 2013/2014 [25]. Thanks to the income from the production of electricity and exports of soy and meat, Paraguay’s economy has grown on average by 5% on an annual basis over the last decade. However, despite good macroeconomic indicators, the poverty rate is 42.3% (2014) [26,27]. Nearly all (90%) of the land is owned by about 12,000 large farms, while the remaining 10% is distributed among 280,000 small and medium-sized properties [28]. The unfavorable climatic conditions and the low agricultural commodity market prices are the main factors inducing peasant families to abandon farming activity for the more attractive economic sectors in the urban centers, so that agricultural biodiversity and local food production are reducing [29,30,31].



According to the literature [32,33,34,35] and the legislation of the Cono Sur’s countries, the agricultural systems in Latin America can be classified as: agribusiness, peasant family farming, neo-rural agriculture, and indigenous agriculture. Although Paraguayan legislation does not provide a clear classification of the various types of agricultural systems, indigenous agriculture is generally included in public laws and policies regarding peasant family farming. In this respect, Paraguayan farms are classified in terms of agricultural land size [34,35]: family farming (up to 50 hectares), and agriculture of large producers (starting from 50 hectares). In addition to the cultivated land, the factors that make it possible to differentiate family farming from the agriculture of large producers are the use of the labor force, access to land and capital resources, the use of strategies, the generation of income, and the destination of the products [36].



The rest of this article is articulated as follows: the next section describes the research methodology adopted, followed by the results and discussion in Section 3; finally, Section 4 concludes and presents the main policy implications of the study.




2. Materials and Methods


2.1. Sustainability Assessment of Food and Agriculture Systems (SAFA)


The present research adopts the SAFA method for measuring the level of sustainability in Paraguayan agriculture. The SAFA method is peculiar for its wide range of sustainability dimensions, its global applicability to both large and small farms, and its ease of applicability. SAFA, which focuses mainly on agri-food and rural systems, was developed by the FAO (Food and Agriculture Organization of the United Nations) in 2012 with the aim of evaluating the degree of sustainability of agricultural holdings and providing private and public entities with a set of indicators that are useful for detecting issues and identifying solutions.



Some studies show a comparison between SAFA methodology and other tools to assess sustainability in agriculture [37,38,39]. Authors have underlined the wide range of topics measured by the SAFA methodology as a strong point, but at the same time, it can determine an excess of qualitative information. In particular, Gasso [37] supposed that generic approaches (such as SAFA) can be used to assess environmental sustainability, while economic and social dimensions should be evaluated also using more quantitative information. De Olde et al. [39] argued that generic approaches must necessarily be adapted to the evaluation context so that they can provide information of a certain relevance and reliability.



SAFA methodology is structured on the basis of different hierarchical levels: dimensions, themes, sub-themes, and indicators. The more general level includes four dimensions of sustainability: good governance, environmental integrity, economic resilience, and social well-being. At an intermediate level it comprises 21 sustainability themes, which were defined by 58 sub-themes. At a more specific level, each sub-theme includes various indicators, for a total of 116, which can be measured with a performance score on a scale from 1 to 5 [40]. On an increasing scale, in conjunction with a traffic light color code, sustainability practices are defined: unacceptable (red), limited (orange), moderate (yellow), good (light green), and best (dark green).



The recipients of a SAFA evaluation are small, medium, and large companies, organizations, and other stakeholders who participate in the agriculture, livestock, forestry, aquaculture, and fisheries sectors. This methodology is an effective means for agri-food businesses in order to assess the sustainability of the activities and identify the weaknesses that will need to be improved. It is also a useful tool for non-governmental organizations (NGOs) with the aim of monitoring the progress of projects, and for governments, investors, and policy makers to control sustainable development goals. The SAFA framework provides an international reference tool for assessing the sustainability performance of agri-food companies, and its purpose is to support the implementation of sustainable and effective management in the agri-food sector. The first step for a correct assessment of sustainability is to identify the objectives and aims of the study. The next step is to describe the assessed entity, including geographic, dimensional, and sectoral information, and its sphere of influence and impact. In terms of contextualization, it is important to draw up a list of themes and sub-themes that are relevant to the study, as well as make a contextualized evaluation of the selected indicators and a list of data sources. The selection phases of the themes and sub-themes allow specific changes to the scoreboard, in particular for small-scale producers due to the lack of existing data and the limited relevance of global indicators. The evaluator can omit some specific themes that are irrelevant to the context and avoid the use of performance-based indicators when the measurements are not accessible, and instead use practice-based indicators. In the next phase, the sustainability indicators are selected, and the tools, metrics, and standards for data collection are listed, determining the data quality level through the attribution of a score. The Accuracy Score evaluation can vary from 1 to 3, where 1 corresponds to Low quality data, 2 corresponds to Moderate quality data, and 3 corresponds to High quality data depending on whether the data is primary, secondary or derives from estimations.



The evaluation was conducted following the SAFA Guidelines version 3.0 [40], which are guidelines that describe the purposes, outline the procedures, and contain themes and sub-themes to carry out a sustainability assessment. The SAFA indicators were selected through the review of technical–scientific documents, which is an appropriate analysis that is in accordance with the objectives set by the research and the availability of information.



Taking into account the context of Paraguay and the availability of data, 94 SAFA indicators [41] were chosen, out of a total of 116, to conduct the sustainability assessment (see Table 1 for an overview of the SAFA themes included in the analysis).



Once the indicators have been selected, the data have been processed with the SAFA Tool Software (version 2.2.40) [42], which allows a graphical representation of the results to be obtained and provides a complete report on performance, including issues and data quality. The final report should identify areas that need improvement and those with good levels of sustainability. The display of sustainability performance is represented by a radar chart in which a black line connects the various themes analyzed following a traffic light color code: very good/good practices (green), need for improvement (yellow/orange), or unacceptable (red).




2.2. Selection of Agricultural Systems, Area, and Case Studies


The classification of agricultural systems in Paraguay (Table 2) and the selection of farms (Table 3) was carried out by reviewing legislation and literature, field experience, and consultation and collaboration with relevant experts in the agri-food system of Paraguay and internationals such as Carrera de Ingeniería en Ecología Humana, Facultad de Ciencias Agrarias, Universidad Nacional de Asunción; the delegates of the Ministry of Agriculture and Livestock of Piribebuy; Red Agroecologica of Asunción; APRO (Association of Organic Producers); Rural Association of Youth of Paraguay; and researchers at the NITA Universidad Federal do Paraná group.



Here we present the main and general characteristics, as found in the literature, of the agricultural systems taken into analysis that reflect the diversity of farm types in Paraguay.



Agribusiness is geared toward maximizing the rate of profit and capital accumulation. Its main features are the mechanization of agricultural land with the use of energy derived from fossil fuels, the transformation of ecosystems into large areas of genetically uniform monoculture, generally with extensions of more than 50 hectares, the reduction of biodiversity, the use of transgenic seeds, and the manipulation of natural components through the use of agrochemicals. Workers are hired by the owner; the role of family labor is weak or absent, and the products are destined for export [15,32].



Peasant family farming is based on small family businesses that are generally less than 10 hectares, and produce food for self-consumption and for markets of extreme proximity [15,43]. These companies use local resources, and human and animal strength are the main sources of energy [15]. Generally, a wide variety of species is cultivated that adapt to the characteristics of the area [44]. The work is based on family labor and exceptionally it is hired; the bonds within the community are very strong and based on solidarity, such as the “minga”, which is a practice based on reciprocity that consists of the exchange of working hours and favors in the productive activity [32,45,46].



The so-called neo-farmers [47], neo-peasants [48], or back-to-the-landers are migrants from cities to rural areas who seek to achieve an alternative lifestyle through farming activity and rural context [49,50]. New rural farmers look for a new model of agriculture that is more economically, socially, and environmentally sustainable, and can protect biodiversity and promote the quality local food [51].



Indigenous agriculture is based on traditional production systems with the conservation of natural resources in order to produce food for their subsistence with family labor [52]. In indigenous communities, men dedicate themselves to hunting, fishing, and land preparation, while women are involved in sowing, harvesting, processing food, and economically administering the family. Work is communal, and land ownership is collective [53].



Finally, we identified and selected three farms for each system analyzed, for a total of 15 farms (Table 3), in order to reflect the diversity of farm types in the Paraguayan context. For each type of agricultural system taken into consideration, it was found that the characteristics of the farms were similar, thus justifying the limited number of case studies that are analyzed. The study focused (Figure 1) on the Central and Cordillera departments, which consist of the most densely populated area of Paraguay. In order to study agribusiness, areas were selected in the departments of Cordillera, Misiones, and Concepción, where there is a high availability of land for agricultural purposes. As regards neo-rural agriculture, cases have been taken into consideration both in semi-urban areas, in the Central Department, and in rural areas, in the Itapúa Department. In order to analyze indigenous agriculture, it was necessary to move to the Amambay region, on the border with Brazil. The region of Chaco, or the Western Region, was not taken into consideration due to completely different ecosystems and weather conditions from the Eastern Region.




2.3. Data Collection


Data were collected between May and December 2018 through interviews, direct observation, and literature review.



Primary information was obtained through:




	-

	
Semi-structured interviews: conducted in the selected farms, lasting between 35–100 min aimed at answering a series of questions based on the SAFA indicators [52]. The principal investigator interviewed each representative of the case studies that were taken into consideration, except for the three cases of indigenous agriculture, where a single interview was addressed to a key informant. The questions have been translated from English into Spanish, and the interviews have been transcribed in the original language.




	-

	
Direct observation: of farms taking into account the indicators to be analyzed. Visits and direct observations were made in all the farms involved in the study, with the exception of the 3A, 1B, and indigenous communities due to the impossibility of visiting the area without a Guaraní speaking guide and being accepted by the communities.









Secondary information was obtained through:




	-

	
Documents and literature review in order to integrate the data and concepts that give scientific support to the work. Paraguayan laws and regulations, official documents such as agricultural censuses, specialized literature, technical documents of organizations working in the national and international sector, and academic and scientific texts were taken into consideration.











3. Results and Discussion


3.1. Evaluation of the Sustainability Level of Agricultural Systems in a Comparative Way for Each Agricultural System


This paragraph provides a comparison of the tree analyzed farms for each agricultural system according to the SAFA radar chart, including some detailed information for each case study.



3.1.1. Agribusiness


The results obtained by the three farms are very variable between them, and are included between limited and good levels of sustainability (Figure 2 and Table 4). The themes in which the three farms have achieved the same levels of sustainability are: “Biodiversity”, in which the three companies have reached a limited level as they cultivate large-scale monocultures; “Vulnerability”, with a good score thus being not very vulnerable, since they adopt strategies to mitigate internal and external risks; “Local Economy”, with good levels of sustainability as the companies support the local economy by employing local labor.



There are differences that are sometimes marked between the levels of sustainability achieved by the three farms in the following themes: in “Corporate Ethics”, 1A has reached a good level, as the company tends toward sustainable practices; 2A and 3A have achieved a limited level, since their mission is not focused on sustainable development but on maximizing production. Regarding the theme “Atmosphere”, 1A and 3A have reached moderate levels and 2A is limited, as they use machinery with consequent emissions of greenhouse gases and a use of chemicals that can interfere with the air quality. In the theme Water, 1A has obtained a good score, as it is totally dependent on rainfall, 3A obtained a moderate score because it uses chemical substances that can interfere with water quality, and 2A obtained a limited score, since the water is taken in abundance from the neighboring water bodies to irrigate the rice plantation. In “Materials and Energy” 1A has achieved good levels of sustainability as it recycles materials. In “Investment”, 1A has reached a good level of sustainability, because it invests in sustainability in the long term, introducing sustainable practice in agriculture in its experimental fields to reduce chemical inputs. In “Decent Livelihood”, 1A has reached moderate levels, since the work shifts are heavy, leaving few times for rest; finally, in “Labor Rights”, 1A obtained a moderate score, because the workers do not have a regular contract where they are paid for the day, in addition to the company hindering trade union struggles and penalizing those who seek to claim their rights, while 2A and 3A have reached good levels because working conditions are not heavy, and most employees have regular contract.




3.1.2. Agroecological Peasant Family Farming


The results obtained by the three farms are very similar to each other, and are between good and very good levels of sustainability (Figure 3 and Table 5). The themes in which the three farms have achieved the same levels of sustainability are: Participation, in which the three companies have achieved a very good score as each member of the company makes its contribution to the community and takes part in the decision-making process; Atmosphere, Water, and Land, in which the levels achieved are very good, since they are agroecological producers and sustainable practices are adopted to preserve the atmosphere, water, and soil; “Biodiversity”, in which farms have reached very good levels because a great variety of products is grown and farmyard animals are raised;” Materials and Energy”, with very good levels of sustainability as the residues generated by agricultural work are recycled; “Investment”, with very good levels, because the production is supervised by technicians and agronomists who successfully plan and manage the company; “Vulnerability”, with good levels for which companies are not vulnerable, thanks to the great diversity of production and the various cultivation strategies; “Labor Rights”, with very good scores because since it is a peasant family farming, there are no real “employee–employer” working links but rather solidarity ties between family members; “Equity”, with good levels, because men and women take part in the production process; “Human Safety” and “Health and Cultural Diversity” with very good levels, because food sovereignty is guaranteed.



There are differences—which are in this case slight—between the levels of sustainability achieved by the three farms in the following themes: “Corporate Ethics and Local Economy” were both very good for 2B, since the workers are from the area, and the cultivated products are destined for an extremely close trade; Decent Livelihood was also very good for 3B, as the workers’ rights are respected through proper shifts.




3.1.3. Conventional Peasant Family Farming


The results obtained by the three conventional peasant family farms are very similar to each other and are between good and very good levels of sustainability (Figure 4 and Table 6). The themes in which the three farms have achieved the same levels of sustainability are as follows. “Atmosphere” and “Land” were good, due to efficient practices and preservation of the atmosphere and soil. “Investment” and “Vulnerability” had good levels of sustainability, since there is a collaboration with the agronomists of the ministry in order to acquire useful techniques for the success of the production, thus reducing the vulnerability of the company. Regarding the issue of the “Local Economy”, the levels of sustainability are good, since the production is aimed at self-consumption and local sales. There were good levels for the themes of “Decent Livelihood” and “Fair Trading Practices”, since the work is not too heavy, and the themes of fair trade are respected. There were very good levels for “Labor Rights”, since there are no real working relationships putting into play family dynamics based on solidarity and reciprocity. There were also good levels of “Equity”, since women play an important role by participating in agricultural work.



There are differences, in this case slight, between the levels of sustainability achieved by the three farms in the following topics: “Biodiversity” was very good for 1C, since a great variety of products is grown; “Cultural Diversity” was very good for 1C and 3C, as companies cultivate food that are part of the local diet following the ancestral traditions.




3.1.4. Neo-Rural Farming


The results obtained by the neo-rural companies, that are part of the “Red Agroecologica” of Asunción, are very similar to each other, and are between good and very good levels of sustainability (Figure 5 and Table 7). The themes in which the three farms have achieved the same levels of sustainability are as follows. “Participation” had a very good score, as all the workers take part in the company’s decision-making process. “Land” had very good sustainability levels, as the company focuses on natural fertilization and soil conservation practices. “Vulnerability” was good, since companies do not depend on external sources. The companies achieved a good level of sustainability in the “Local Economy”, since the products are sold in small local markets in direct contact with consumers. “Decent Livelihood” had a good level of sustainability, as workers have time for the family and home care. “Fair Trading Practices” and “Equity” had good levels, as companies are based on fair trade. “Human Safety and Health” and “Cultural Diversity” had very good levels, because the companies provide medical insurance to their workers, and because the seeds are exchanged with other small producers, keeping local varieties alive and stimulating food sovereignty, allowing a healthy and adequate diet.



There are differences, which are in this case slight, between the levels of sustainability achieved by the three farms in the following themes. Regarding “Corporate Ethics”, 2D was very good, since in general, the business ethics are focused on sustainable development. In “Water”, 2D achieved very good levels of sustainability because the water from the river is used sparingly. “Biodiversity” and “Materials and Energy” had good scores for 3D, as a great variety of products is cultivated, food waste is avoided, and the recycling of materials is encouraged. “Labor Rights” had good levels of sustainability for 1D and 3D and very good levels for 2D, as the company respects the rights of its workers and provides them with a fair salary.




3.1.5. Indigenous Agriculture


As regards indigenous agriculture, the indigenous communities of “Pai Tavytera” ethnicity located in the district of Captain Bado in the Department of Amambay have been analyzed (Figure 6 and Table 8).



The results obtained by the three communities are equal to each other, and are between good and very good levels of sustainability. The communities have achieved the following results: good sustainability practices in “Corporate Ethics”, as the communities aim to safeguard and respect the environment; very good levels in “Participation”, as decisions are made in groups; good levels for “Atmosphere” and very good for “Water, Land, Materials, and Energy” and “Biodiversity”, thanks to the high genetic variability of cultivated products; good levels of sustainability in the themes of “Investment” and “Vulnerability” due to the great variety of cultivated vegetables that make it possible to obtain a diversified production throughout the year. The three communities have also obtained very good scores in the themes of “Local Economy” and “Cultural Diversity”, as agriculture is based on ancestral knowledge, cultivating native species that are part of the local diet. There are good levels in the themes of “Decent Livelihood”, “Fair Trading Practices”, “Labor Rights”, “Human Safety, and “Health” and “Equity” since both men and women take part in the production process, carrying out various tasks.





3.2. Evaluation of the Sustainability Level of Agricultural Systems in a Comparative Way for Each Dimension


In this paragraph, the sustainability level of each type of agricultural system will be compared for each sustainability dimension (political, environmental, economic, and social) and in a comprehensive manner.



3.2.1. Good Governance


In the Good Governance dimension (Figure 7), it is possible to observe that the peasant family farming, neo-rural, and indigenous agriculture have achieved high levels of sustainability thanks to good business ethics and excellent participation. The representatives of these agricultural typologies declare that in their mission, they commit themselves in favor of the sustainability toward the consumers and the stakeholders (Table 5, Table 6, Table 7 and Table 8). For agribusiness, on the other hand, the people involved in the interviews expressed that their mission is mainly productive with the aim of obtaining the greatest return at the lowest cost (Table 4).



The representatives of peasant family farming, for conventional, agro-ecological, neo-rural, and indigenous agriculture, declare that they examine the possible long-term consequences in the environmental, economic, social, and political spheres of sustainability before making decisions. This is done by following appropriate procedures such as risk assessment. This aspect is less evident in the field of agribusiness, which mainly uses leased land and labor entrusted to third parties. In some cases, the agribusiness companies do not own the plots of land, but instead rent them to various small owners or have agreements whereby the small landowners allocate the entire portion of their harvest to the company. Company workers report that fertilizers and pesticides are used to maximize production and minimize losses, and once the yield is lowered because the land is no longer productive, the company looks for new land to rent. On the contrary, the exponents of peasant and indigenous family agriculture report that they own a small plot of land that is in most cases their only source of livelihood, so they try to make the most of it by preserving its resources. Participation refers to the involvement of stakeholders, and includes the ability to take an active part in the decision-making process, which happens in most cases except for agribusiness. In fact, the big companies involved in the research are not able to fully identify all the people involved in the company’s activities. Workers are often paid daily for work done; in this way, from the interviews, it appears that a link with the company is not established and access to fundamental rights is not obtained such as employment insurance, a regular contract, and a fair salary. Employed workers declare that if on the one hand power asymmetries can be reduced through clear, accessible, and fair complaints procedures, these means are not provided, just as trade union struggles are not allowed. In the cases of peasant family farming, which is neo-rural and indigenous, on the other hand, the producers declare that in most cases, they set up committees where they meet once or twice a month to discuss production and any problems that need to be solved through consensus.




3.2.2. Environmental Integrity


In the environmental dimension (Figure 8), the analyzed farms corresponding to family farming, neo-rural, and indigenous agriculture have achieved high levels of sustainability, as they use efficient irrigation practices and good soil conservation strategies (Table 8). Moreover, in these companies, a high degree of biodiversity appears because they cultivate a great variety of products; unlike in the analyzed companies that are based in agribusiness land is used for monocultures. As stated in the interviews, the agricultural work of the peasant, neo-rural, and indigenous farming systems (Table 5, Table 6, Table 7 and Table 8) is mostly manual, reducing the consumption of fossil fuels; degraded lands are restored and native forests are conserved, helping to mitigate their greenhouse gas emissions. In fact, according to the FAO, deforestation and forest degradation contribute to 10–11% of global greenhouse gas emissions, while reforestation and agro-forestry represent mitigation potential [51]. Instead, for agribusiness, synthetic fertilizers and machinery are used, resorting to deforestation to use large areas of arable land.



The current global agri-food system, led by a powerful transnational food industry, is responsible for a percentage between a minimum of 44% and a maximum of 57% of all man-made greenhouse gas emissions [54]. Chemical fertilizers, heavy machinery, and other petroleum-dependent agricultural technologies contribute significantly. Most of the studies establish that the contribution of agricultural emissions, i.e., the emissions produced in cultivated fields, is between 11–15% of global emissions [55]. Furthermore, 15–18% of global greenhouse gas emissions derive from the change in land use and from the deforestation caused by agriculture [54].



The producers of peasant family farming, neo-rural, and indigenous agriculture adopt practices that aim to save water; for example, some crops depend totally on rainfall, while others are irrigated sparingly. For this reason, small producers claim to prefer drought-resistant plant species. They also use soil management practices that aim to improve the physical, chemical, and biological properties of soils, such as the controlled application of organic fertilizers to improve nutritional deficiencies, the use of compost to improve soil organic matter content, associated cultivation, and crop rotation, as well as conservation and restoration of degraded lands (Table 5, Table 6, Table 7 and Table 8). The analyzed farms belonging to agribusiness use larger quantities of pesticides and synthetic fertilizers on their monocultures (Table 4). Paraguay officially imported 152,067 tons of chemicals (with an average of 7.4 kilos of agrochemicals per inhabitant) for a value of $419,438,666 dollars in 2017. It represents 6.2% of the world total commercial value, which is an extraordinary amount if we consider that it refers to a small country with a cultivated land of 5,839,000 hectares. Paraguay also imported 1,519,154 tons of fertilizers, which were valued at 402,709,447 dollars, in the same years. According to the statistical data, Paraguay increased the import of agrochemicals between 2016–2017 to approximately 7000 tons, and the rate of growth continues to increase [56].



From 2009 to 2016, the import of agricultural pesticides has increased by five times and this trend has coincided with the massive liberalization of genetically modified seeds [57]. Often within the properties belonging to exponents of peasant family farming, neo-rural agriculture, and indigenous agriculture, there is a large part of native forest that is not used for agricultural purposes, creating a high structural diversity of the landscape that positively influences ecosystem services. This has a direct impact on the environment in that it minimizes soil erosion and increases fertility, as well as provides other environmental services such as natural pest control. In the cases of agribusiness, the presence of native trees or forests that are capable of preventing soil erosion is very low.



The product of the farms classified as peasant family farming, neo-rural agriculture, and indigenous agriculture is destined to self-consumption and local sale. In general, rare, endemic, and endangered species belonging to the local cultural heritage are cultivated. The large-scale producers of monocultures, on the other hand, use partly treated and genetically modified seeds. The use of materials, such as plastic and cardboard for packaging, is in most cases limited, preferring the use of recycled and renewable materials. The use of energy is also limited, especially in the cases of peasant family farming, neo-rural farms, and indigenous farms where work is manual, as opposed to agribusiness cases, where work is completely automated. In most cases, the residues produced by cultivation are left on the ground as a covering in order to maintain its humidity or used for the production of a compost to fertilize the soil, or to feed the farm animals.




3.2.3. Economic Resilience


As regards the economic dimension (Figure 9), it is possible to note that all the analyzed farms have achieved at least a good level of sustainability. In most cases, the workforce used by the farms comes from the local community, thus encouraging the economy of the area. Almost all the producers, especially those belonging to agribusiness, agro-ecological peasant family farming, and neo-rural agriculture, have a business plan that describes the current state of the company, its aims, and objectives. This is because these categories of agricultural systems claim to be more focused on marketing. Producers belonging to conventional peasant family farming often do not have a clear business plan, even if they are part of local committees. Usually, the main purpose of production is subsistence, reserving only a part for sale.



Net profit is an index of economic activity that helps effectively measure the company’s profitability and financial sustainability over time. In this case, the agribusiness companies show greater profitability, while those belonging to neo-rural agriculture and peasant family farming report having to rely on additional sources of income in order to sustain themselves financially over time.



Internal risks are those in which the company can have greater control, such as for example accidents in the workplace. The external risks are those over which the company has no control, such as heavy rain or drought. There are a number of strategies that can be adopted by farms to manage risks, such as the development of a risk adaptation and mitigation plan. The agribusiness monocultures are more vulnerable, and the risk of losing the harvest is greater than the crops of small producers that have a high biodiversity.



The greater efficiency depends on the manual labor optimizing the land. While large-scale monocultures maximize the yield of a single crop, small-scale farming cultivates many varieties of products using land cover and combining agriculture with forestry, enriching the soil and maximizing plant density per hectare, and obtaining benefits from the interaction between plants, creating stability in the ecosystem and decreasing its vulnerability [45]. Concerning this, some studies report that smaller farms can be more productive in terms of yield per area than bigger farms due to the inverse relationship (IR) between size and productivity [58].



The people interviewed attach great importance to the possibility of accessing safety nets, especially in times of crisis, when the farm faces a lack of cash flow and is unable to meet its short-term financial obligations such as the payment of salaries and the purchase of materials. Among these, the interviewees identify formal and informal networks: formal safety nets are for example banks, microcredit institutes, or public social programs; informal security networks, on the other hand, consist of family members, friends, community groups, and non-governmental institutions. In general, the farms analyzed do not refer to formal security networks due to the scarcity of aid programs and limited trust in institutions.




3.2.4. Social Well-Being


As far as the social welfare dimension is concerned (Figure 10), it is observed that all the analyzed farms have reached at least good levels of sustainability. The exponents of peasant family farming, neo-rural farms, and indigenous agriculture declare that they engage in sustainable practices to support themselves and their families, have free time to dedicate to family and leisure, guarantee food sovereignty, and respect ancestral knowledge through its own production (Table 5, Table 6, Table 7 and Table 8). Regarding the analyzed cases belonging to agribusiness, employees declare that the work shifts are long and heavy, the workers are not paid according to what is foreseen and established by law, and in some cases, the company does not provide the devices necessary to work in safety (Table 4). In the analyzed cases of agribusiness, often the work is entrusted to third parties; in this way, the workers do not have a direct relationship with the farm, but rather with companies that manage the work. Furthermore, many workers are not hired regularly; instead, they are paid per day per kilo of harvested product. These workers are generally involved in the preparation of the land and in the harvest; they do not have social and medical insurance, and must independently obtain the tools to carry out the work. According to data from the General Statistical and Census Directorate, 82% of the rural population in 2014 had no medical coverage against 63% of the urban population [59]. However, there are also workers who access regular contracts as well as social and medical insurance. In the cases, instead of peasant family farming, neo-rural agriculture, and indigenous agriculture, there is often no real relationship between the employer and employees because the workers are the same members of the family, for which there are no contracts, hours of work, or insurance. There are no episodes of forced and child labor. In some cases, especially with regard to peasant family farming and indigenous agriculture, children help in the garden or spend some of their time with the family in the field, without taking away time and commitment to education and recreation. In the cases of peasant family farming, neo-rural agriculture, and indigenous agriculture, the producers declare that they are part of committees where people meet and discuss work, production, and sales. Usually, the production is destined for its own consumption or for the local trade in which it is sold directly to the consumer. In this way, the price of the products is more convenient for both producers and consumers. Some workers in the agribusiness sector denounce that the company does not allow the association and that the trade union subsequently struggles, and those who try to claim their rights are penalized also with the dismissal. In some cases, agribusiness companies, following their own social policies, hire women and staff with disabilities. Especially in the context of peasant family farming, neo-rural agriculture, and indigenous agriculture, women play an important role in production by dedicating themselves to the care of the family garden and farmyard animals, the sale of products to the market, and the economic administration of the family. Farms rarely provide health coverage to their workers, and the national health system does not adequate cover the needs of citizens. The producers of peasant family farming, neo-rural agriculture, and indigenous agriculture claim to respect and adopt ancestral knowledge. Agribusiness producers, on the other hand, use modern and technological knowledge. Small producers express their interest in guaranteeing food sovereignty (food sovereignty favors the economic, political, and cultural sovereignty of peoples, promoting peasant and indigenous agriculture linked to the territory and oriented toward meeting the needs of local and national markets. It also recognizes the multi-ethnicity of nations and improves the identities of indigenous peoples, which should be recognized for the autonomous control of their territories, natural resources, production systems, and management of rural areas, seeds, knowledge, and organizational forms [23]) through using native seeds that are part of the local diet and are sold in an extremely close market. Women also take part in agricultural work, playing a fundamental role. Agribusiness companies, on the other hand, produce mechanized large-scale crops that are not part of the local diet and are intended for export.





3.3. General Discussion


Looking at an SAFA chart, it is possible to deduce that sustainability issues are interrelated and each is the cause and consequence of all the others. The results suggest that production systems with high levels of biodiversity that use locally adapted seeds and incorporate soil and water protection practices have a positive impact on farm profitability by reducing its vulnerability to external risks, contributing to and thus preserving the peasant culture and strengthening the security and food sovereignty of the region and the country. The developed analysis pointed out the need for information about the different farm types in Paraguay for improving the current level of policy sustain that is addressed to positive externalities provided by farm activity, and for building new and innovative policy mechanisms for enhancing rural identity and increasing farming sustainability. Furthermore, no previous experience of sustainability assessment of farms in Paraguay was highlighted through the SAFA methodology, so it would be advisable for the state to implement a strategy for assessing the sustainability of farms belonging to different types of agriculture in order to create an updated and complete database. The results of the sustainability assessment can be a motivation for improvements within each individual farm, but also an important tool for providing recommendations to the local government on sustainability issues that should be implemented in the future. It is important that the government focus on identifying alternative approaches to incentivize farmers to create sustainable technological and social progress differentiated by type of farm. The shortcomings in the various themes depend on multiple aspects. Not all farms have sustainable development as their objective, so in some cases, it is necessary to work at the farm level in order to increase the level of awareness and individual commitment toward sustainability issues. At the same time, the criticalities found also concern the regulations and laws of the country. Although public policies aim at sustainable development, a specific regulatory setting for promoting sustainability in agriculture with an agro-ecology perspective is still missing [60]. Agricultural policies are developed with productivist objectives, so that the production of public goods by local/indigenous farms are not sufficiently recognized with the risk of worsening the food sovereignty (i.e., food security) at the national level, as well as significantly reducing the agricultural diversity and the cultural heritage, and losing the rural social texture. Indeed, as Riquelme claimed, most programs and projects are not assimilated or accepted because they are built outside the experiences and knowledge of the families that are subject to these programs [58]. In general, Paraguay has various programs and projects, of which some are financed with external and other with national funds. However, their coverage continues to be scarce, since it does not respond to a national development strategy. The assistance focuses on giving priority to those crops that generate an income, but without looking at the completeness of the farm [61]. It is essential to implement legislative frameworks and regulations that ensure a shift toward sustainable agriculture and systems that respect and protect the rights of producers and their access to productive resources such as land, water, and seeds.



Furthermore, in some cases, such as for the themes “Labor Rights” and “Decent Livelihood”, there has been a lack of compliance with certain regulations such as the adequate payment of overtime and the creation of obstacles to labor unions. Therefore, it would be desirable to have greater control over compliance with laws and the protection of producer organizations in order to obtain greater rights at the working level. In the case of the theme related to “Human Safety and Health”, there is a lack of both corporate and national welfare; according to the interviews conducted, the employees do not get benefits from the farms they work for, and are wary of public health, because it is considered inefficient. Therefore, it is advisable to increase investments and the presence of the state in matters of health. The shortcomings in the “Investment” theme mainly depend on the state, which should increase the availability of agricultural loans for producers, at low interest rates, without intermediaries, and encourage cooperative financing programs. According to the “Cultural Diversity” theme, it is important to strengthen the participation of women, small farmers, and indigenous peoples as active subjects of life and community development, with programs based on their specific needs, re-evaluating them as key subjects for the construction of food sovereignty. In this regard, the agroecological discipline has generated debate on the importance of the role of women for the social reproduction of peasant and indigenous family unity, the maintenance of biodiversity, and environmental sustainability [62]. According to Pacheco [63], the role of women in the sustainable management of natural resources and as an active subject in the construction of knowledge requires an enhancement through organizational support and access to the means of production. In the case of “Vulnerability”, the graphs do not show low levels of sustainability, as farms adopt their own strategies. However, it would be desirable to promote and implement legislation that ensures sustainable agriculture support.





4. Conclusions


Growing human needs, life styles that are incompatible with the process of regeneration of the environment, and the increase in economic activities are exerting ever-greater pressure on the Earth’s resources [1]. The present production model is no longer sustainable, and it is necessary to find alternatives [64]. For this reason, sustainability is an issue that is at the center of current political, economic, social, and environmental discussions, and constitutes the cornerstone of the Sustainable Development Goals [2], which provide a shared program of peace and prosperity for people and the planet, for the present and the future. The sustainability assessment can provide useful information in order to implement improvements by individuals and policy makers, anticipating situations of risk and conflict [20].



Paraguay is a country whose economy is mainly based on agriculture and is characterized by a high poverty index [65]. Rural poverty, unequal land distribution, increased concentration of land in the hands of foreigners, and the growing expansion of large estates for the cultivation of export products are the main factors that undermine the sustainability of the country. The sustainability study in Paraguay can be important and be used as a starting point not only to encourage improvements within each individual farm, but also as an important tool to provide recommendations to the local government on sustainability issues that should be improved for the future. For these reasons, in the present study, we analyzed the sustainability of agricultural systems in Paraguay through the use of SAFA indicators, and in a comparative way for identifying critical issues and improvement strategies for enhancing rural sustainability.



As regards the evaluation of the sustainability level within Paraguayan agricultural systems, peasant family farming, as well as agro-ecological, conventional, neo-rural, and indigenous agriculture proved to be substantially similar at the time of the sustainability assessment, exhibiting excellent results in the four dimensions. The levels of sustainability achieved by agribusiness, on the other hand, deviate from those of other agricultural systems, resulting in moderate scores in the dimensions of good governance and environmental integrity, and good scores in the economic and social dimensions. Agribusiness represents the the most widespread model in terms of cultivated area, thanks to its profitability and orientation to the market.



However, the increasing interest toward sustainable issues, also due to the degradation of natural resources, is slowly driving, in some cases, the introduction of new sustainable practices.



A new agricultural policy reform is necessary for improving agricultural production and public goods in the different types of farms, from economic, environmental, and social standpoints. In this respect, we believe that SAFA methodology represents a useful tool to support policy makers in designing and evaluating policies. As demonstrated in this study, SAFA can be applied for comparing different types of farms and identifying the critical issues for preparing effective intervention policies.
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Figure 1. Study area. 
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Figure 2. Agribusiness SAFA radar chart. 
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Figure 3. Agroecological peasant family farming SAFA radar chart. 
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Figure 4. Conventional peasant family farming SAFA radar chart. 
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Figure 5. Neo-rural farming SAFA radar chart. 
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Figure 6. Indigenous agriculture SAFA radar chart. 






Figure 6. Indigenous agriculture SAFA radar chart.



[image: Sustainability 11 03745 g006]







[image: Sustainability 11 03745 g007 550]





Figure 7. Good Governance sustainability chart. FAO’s score values: 4–5 (Best); 3–4 (Good); 2–3 (Moderate); 1–2 (Limited); 0–1 (Unacceptable). 
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Figure 8. Environmental Integrity sustainability chart. FAO’s score values: 4–5 (Best); 3–4 (Good); 2–3 (Moderate); 1–2 (Limited); 0–1 (Unacceptable). 






Figure 8. Environmental Integrity sustainability chart. FAO’s score values: 4–5 (Best); 3–4 (Good); 2–3 (Moderate); 1–2 (Limited); 0–1 (Unacceptable).



[image: Sustainability 11 03745 g008]







[image: Sustainability 11 03745 g009 550]





Figure 9. Economic Resilience sustainability chart. FAO’s score values: 4–5 (Best); 3–4 (Good); 2–3 (Moderate); 1–2 (Limited); 0–1 (Unacceptable). 
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Figure 10. Social well-being sustainability chart. FAO’s score values: 4–5 (Best); 3–4 (Good); 2–3 (Moderate); 1–2 (Limited); 0–1 (Unacceptable). 
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Table 1. Selected Sustainability Assessment of Food and Agriculture Systems (SAFA) indicators.
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Themes

	
Analyzed

	
Not Analyzed






	
Sustainability Dimension G: GOOD GOVERNANCE




	
G1 Corporate Ethics

	
✓

	




	
G2 Accountability

	

	
Not analyzed due to the low availability of data.




	
G3 Participation

	
✓

	




	
G4 Rule of Law

	

	
Not analyzed due to the low availability of data.




	
G5 Holistic Management

	

	
Not analyzed due to the low availability of data.




	
Sustainability Dimension E: ENVIRONMENTAL INTEGRITY




	
E1 Atmosphere

	
✓

	




	
E2 Water

	
✓

	




	
E3 Land

	
✓

	




	
E4 Biodiversity

	
✓

	




	
E5 Materials and Energy

	
✓

	




	
E6 Animal Welfare

	

	
This theme has not been analyzed since not all the farms taken into consideration breed animals.




	
Sustainability Dimension C: ECONOMIC RESILIENCE




	
C1 Investment

	
✓

	




	
C2 Vulnerability

	
✓

	




	
C3 Product Quality and Information

	

	
This theme has not been considered since in most cases, the products are sold in their natural state, so there are no processing, labeling and traceability systems.




	
C4 Local Economy

	
✓

	




	
Sustainability Dimension S: SOCIAL WELL-BEING




	
S1 Decent Livelihood

	
✓

	




	
S2 Fair Trading Practices

	
✓

	




	
S3 Labour Rights

	
✓

	




	
S4 Equity

	
✓

	




	
S5 Human Safety and Health

	
✓

	




	
S6 Cultural Diversity

	
✓

	








Source: authors’ elaboration on SAFA indicators.
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