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This work assessed the environmental, social and economic impacts associated with the production of soybeans in Brazil. Standards 

and legislation for organic and Fairtrade production are investigated. Based on the literature review, a Risk Assessment of organic 

and Fairtrade soybeans from Paraná-Brazil was performed using a risk matrix. The risks were assessed based on scientific articles, 

newspapers, and reports to consider the view from different stakeholders such as farmers, population, and importers. 

 

Risks were classified by levels (level 1 as the lowest, and level 5 as the highest). Two matrices were produced; one from the farmers’ 

point of view and the other form the importers’ point of view. The analyzed negative events that produces the risks are: Social 

conflicts; Working conditions; Limestone extraction and use; Deforestation; Pesticide contamination; Nutrient contamination; 

Erosion; Weather conditions; Weed, pests, and diseases; GM contamination; Lack of inputs; Infrastructure; Price and Supply vs. 

Demand; and Fairtrade popularity. 

 

From the analysis, it was possible to conclude that risks, in general, are higher for farmers. However, organic and Fairtrade 

certifications reduce the environmental, social and even economic risks. Notwithstanding, there are risks related to market 

requirements, which can lead to the loss of certification. The matrices presented on this study can be utilized as starting point for risk 
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methods. Ultimately, this can be used in prioritization and decision making regarding risk management strategies. 
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1 INTRODUCTION 

1.1 Production, trade and use of soy 

Soy (Glycine max) is one of the major food crops in the world. It is a type of legume, classified as 

oilseeds. Their beans and plants are shown on Figure 1 and Figure 2 below. Soybeans are a widely 

utilized source of oil, animal feed and vegetable protein, besides being utilized in many other food 

products. The largest producers of soybeans in descending order are the United States (US), Brazil 

and Argentina. The production worldwide during 2015/2016 was approximately 313 million metric 

tons (mmt), and the three main producers shared an approximate total of 260 mmt (United States 

Department of Agriculture (USDA) 2017e). According to the Foreign Agricultural Service from the 

USDA (2017c), the three main exporters of soybeans for 2017/2018 are expected to be Brazil (42%), 

the US (39%), and Argentina (6%). The largest importers China (63%), European Union (EU) (10%), 

and Mexico (3%). The main consumers China (31%), United States (16%) and Argentina (15%). 

 

Figure 1. Soybeans (Source: Pixabay). 

 

 

Figure 2. Soybean field (Source: Pixabay). 
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There are many uses for soy, and they are mostly based on the whole beans or on the products of the 

fractionation process (Berk 1992; Islas-Rubio & Higuera-Ciapara 2002). Upon fractionation, which 

can be done through pressing or solvent extraction, the soybean is divided into oil and either meal 

(solvent extraction) or cake (pressing) (Berk 1992). The most utilized method to extract soy oil in the 

“Western world” is through solvent extraction (Islas-Rubio & Higuera-Ciapara 2002). The oil is 

further refined into edible oil and lecithin (Berk 1992). The characteristics that make soy such a 

versatile ingredient include the ability to change fat and water absorption, foaming properties, 

solubility, stability and rheology of food products (Ma 2014, p. 48). 

Food products derived from whole soybeans include green beans, roasted beans, soymilk, tofu 

(soybean curd), soy sprouts, okara and yuba. Upon fermentation, some of the main products are: miso 

(soybean paste), soy sauce, tempeh, fermented tofu and natto. From the roasted beans, soy flour can 

be obtained to be used in bakery and dietetic foods. Newer applications include tofu-based ice cream 

and soybean yogurt (Berk 1992; Tripathi & Mangaraj 2011). 

Soy oil is another important food product. It is the second most utilized oil in the world, second only 

to palm oil (USDA 2017d). Besides being sold as cooking oil, soy oil is utilized in margarine, 

shortening, mayonnaise, salad dressing, frozen foods, dairy and meat substitutes (United Soybean 

Board ca. 2017b), canned fish, and baked goods such as cakes, cookies, pies, breads and crackers 

(North Carolina Soybean Producers Association 2014). Soy oil can also be industrially utilized in 

cosmetics and personal care products (e.g. eye makeup, hair conditioner, permanent waves, shampoos 

and tanning, cleansing, and bath products) (Cosmeticsinfo 2016), PVC, vinyl sheets, sealants, ink, 

food film, medical supplies, biodiesel, polyurethane foam, paints, solvents, rubber and lubricants 

(United Soybean Board ca. 2017a; United Soybean Board ca. 2017c). 

Lecithin, which is derived from the soy oil, is also important in the food industry. It can be used as 

an additive to emulsify, stabilize, disperse, change viscosity, retard staling, improve wettability, 

reduce spattering (e.g. for frying), release and lubricate. It can be used as an additive due to its 

antioxidant and nutritional properties. Some examples of products that might contain lecithin are 

baked goods (e.g. bread), pasta, chocolates, margarine, instant food powders, cake mix, sauces, sliced 

bacon, dietetic foods, cream-like emulsions, pan coatings, candies and even teas. Lecithin is also used 

in pharmaceutical, cosmetic and industrial products such as lubricants, waxes, paints and textiles 

(American Lecithin Company 2008; Berk 1992; Bigelow 2014; Greene 2013; United Soybean Board 

ca. 2004). 
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Soy meal, which is the material left after the extraction of soy oil, is the most consumed meal in the 

world. It is projected to be almost 6 times higher than the second most consumed meal (rapeseed) in 

2017 (USDA 2017a). Most of the meal/cake fraction is utilized as animal feed (Berk 1992; Singh et 

al. 2008). Meal-derived products for human consumption can be in the form of defatted soybeans 

flour and grits, soybean protein concentrates, soybean protein isolates, extrusion-textured soybean 

protein and spun fibers of soybean protein. These last two are often utilized as meat substitutes (Berk 

1992). Soy meal can also be used in the making of chemicals, fuels, plastic composites, synthetic 

fibers, paper coatings, and formaldehyde-free adhesives (United Soybean Board 2017a; United 

Soybean Board 2017c). 

1.2 Impacts and concerns related to soy production  

The major concerns and impacts associated with soy production are common to any other major food 

crop. They cover social, environmental, and economic aspects, which constantly overlap each other. 

These impacts are especially important when considering that the global demand for food only tends 

to grow due to increase on population and welfare. 

The environmental impacts are highly related to the use of pesticides and fertilizers, and to 

deforestation. There can be damage to biodiversity, water bodies, soil, and air quality. The 

consequences can affect nearby and further areas, and even contribute to climate change and 

extinction of species (Fearnside 2001; World Wildlife Fund (WWF) 2017a). 

Some of the social impacts include exploitation of workers, use of genetically modified organisms 

(GMOs), health concerns, employment opportunity, threatened native population, territorial issues, 

and conflicts between population, landowners and farmers (Carvalho 1999 cited by Fearnside 2001; 

WWF ca. 2017c). 

The economic sphere is highly connected to social aspects. For instance, employment and choice of 

suppliers and services directly affect the local economy. In addition to that, soy is considered a 

commodity, so its price is determined by the international market and can oscillate frequently and 

largely. These prices fluctuations can influence producers and buyers. Production will also depend 

on weather and other natural conditions which affect the harvesting season, with impacts to 

production and sales, including farmers’ conditions to pay back bank loans (Carvalho 1999 cited by 

Fearnside 2001; Fearnside 2001; Gaudenzi et al. 2017; WWF ca. 2017c). 
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1.3 Soy consumption in the EU and in Finland 

In 2015, the European Union (EU) harvested 2,4 mmt of soy (Eurostat 2017a) and imported 34,2 mmt 

as seeds, meal and oil (European Commission 2017d). According to WWF (ca. 2011), the soy 

consumption in the EU demands 15 million hectares (ha) of land, of which 13 million is in South 

America. In 2013, approximately 43% of the soy (including beans, meal and oil) imported to the EU 

came from Brazil, 25% from Argentina and 14% from the US (Kroes & Kuepper 2015). EU citizens 

(including Finnish ones) demand, in average, 61 kilograms of soy per year (WWF 2015). Most of it 

indirectly through meat and eggs. Finland uses 50% less soy for fodder than other European countries 

(HKScan 2017b; Viilo 2017). However, imported soy together with rapeseed are still the main protein 

source of animal feed (Natural Resources Institute Finland (Luke) ca. 2015; Luke 2016; Niemi 2016).  

Finland produces virtually no soybeans (Eurostat 2017a), so all soy consumed is imported as raw 

material or already aggregated into products. In 2016, according to data retrieved from Eurostat 

(2017b), the soy imports to Finland were around 177 thousand tonnes, including soybeans, soybean 

seeds, flour, meal, oil and its fractions, oilcake and other solid residues. In 2016, Finland also exported 

an amount equivalent to over 7 million euros mostly as crude soy oil. 

In 2014, the utilization of soybeans as food commodity in Finland was of 33,4 tonnes, while the 

utilization of poultry was of 110 tonnes (Luke 2017). According to the WWF (2010), 60 to 70% of 

products sold in supermarkets in Finland contain soy somehow. However, they also point out that 

statistics from customs do not account for the soy contained in imported products. Therefore, it is not 

possible to accurately measure the exact consumption and imports of soy-containing products to 

Finland. Nevertheless, its presence and importance are very clear. 

1.4 Objectives of work 

Sustainability and ethical standards of imported materials are gaining more relevance, and there is a 

higher concern for the supply chain and precedence of products imported to Finland (Finnpartnership 

ca. 2017a; Finnpartnership ca. 2017b; Finnpartnership ca. 2017c; Ministry for Foreign Affairs of 

Finland & Finnpartnership 2008). There is already legislation to deal with production impacts from 

soy for fuel, for example. However, it is also necessary to consider the impacts when dealing with 

soy (or any other food product) for food consumption (Seppälä et al. 2009). Moreover, this is 

important so that products prepared in Finland maintain their competitiveness (Maa- ja 

Metsätalousministeriö 2009).  
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In Finland, there is interest to know more about soybean production not only for use as feed (HKScan 

2017a; Nordic Soya ca. 2017), but also due to its use in food products and as a vegetarian source of 

protein, which is part of a market on the rise in the country (Amica 2017; Kesko 2016a; Kesko 2016c; 

Makery ca. 2016). Efforts are already being made to ensure high quality of the supply chain of soy. 

In 2013, about one quarter imported soy was produced following responsible production standards 

(Keränen 2013). The Finnish soy pledge was signed in 2016 by HKScan Finland, Kesko, Arla Finland 

and Unilever (HKScan 2017a), and it aims to use only responsibly produced soy by 2020. 

In this scenario, certifications such as organic and Fairtrade are quite appealing due to their 

complementarity and how they tackle impacts and concerns commonly associated with soy. Organic 

products present more sustainable practices, done with responsible land and chemical use. Fairtrade 

products are known to respect workers and to give a fair share to farmers. In Finland, their popularity 

has been increasing in the past few years (FairTrade Finland 2017; Kesko 2016b; Online Magazine 

for Organic Trade 2015; ProLuomu 2017; Redaktion 2009; Sustainable Brands 2017; Virtaintorppa 

2010; Yle 2016). For supply chains based on agro-commodities, potential environmental and social 

risks are higher at the primary production stages (International Finance Corporation (IFC) 2013). 

Therefore, the focus of risk assessment should be on the production stage of soybeans. 

Brazil is chosen as the limiting area for this work. Brazil is the second largest soy producer, and is 

the main soy supplier to the EU, with a share higher than 55% of total imports (European Commission 

2017c). In 2016, 45% of soybeans import to Finland came from Brazil (Eurostat 2017b). From the 

Brazilian perspective, the exports to EU are also relevant. In 2006/2007, these exports represented 

32% of the total harvest (van Gelder et al. 2008). Moreover, the global growing demand for soy is 

expected to be supplied through expansion of cultivation area in Latin America (Bindraban et al. 

2009), where the problems related to the expansion of soy are already critical (WWF ca. 2017b). 

The objective of this work is to analyze the major environmental, social, and economic impacts and 

risks from the Brazilian organic and Fairtrade soy production. For that, it is necessary to gain 

knowledge about the impacts commonly associated with the production of soybeans, and about the 

requirements of Fairtrade and organic certifications. Insight on specific conditions of the Brazilian 

scenario and practical examples of how the impacts take form in the communities are provided. The 

literature review covers scientific literature as well as public opinion to analyze the different points 

of view from different stakeholders. Both international and Brazilian (in Portuguese) studies, 

legislation, and standards are considered. The case study considers the Paraná state, which is the 

leading state for organic soy production in Brazil. 
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The risk assessment is done through risk identification and classification. After the pathway and 

consequences of impacts are clarified through analysis of the literature review, their probability and 

magnitude to different stakeholders are estimated. This work will then provide a basis to understand, 

identify, prioritize and take measures when necessary to reduce the risks associated with the 

production of soybeans. 
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2 ENVIRONMENTAL, SOCIAL AND ECONOMIC ASPECTS 

To perform a risk analysis, it is necessary to analyze the impacts’ pathways and consider 

environmental, socio-economic and technological variables. Knowledge about the impacts of 

conventional production will help the risk analysis and will clarify potential benefits of organic and 

Fairtrade certification. The impacts are often connected to each other, so that the same impact may 

derive from different activities. Since impacts vary depending on the part of the globe where it 

happens (Whyte & Burton 1980, p. 2), each item presents some information about the local 

particularities. 

Environmental and social impacts can represent risks to the local community and to processing 

companies, since it can affect product quality and brand values (IFC 2013). To plan and propose 

management strategies, elements and different pollutant/impacts pathways must be understood so that 

another impact is not created (Whyte and Burton 1980, p. 20). This chapter provides the basis to 

understand the cause and effects of the impacts related to soy production. 

2.1 Expansion of production and Land-use 

The impacts related to soybean production are highly linked to how the production system was 

developed and established throughout the years. Production methods for soybeans are mostly 

mechanized and in large scale (Zatt 2013). Therefore, preparation of soil, cultivation, application of 

chemicals and harvesting can be done through machines (Clay 2004, p. 177). This is not the case for 

all production (e.g. not for organic production), and there are many differences depending on where 

in the globe the soybeans are grown. Nevertheless, it is important to understand the influences of the 

expansion of this production system on social, economic and environmental impacts.  

It is also necessary to understand that the expansion of soy crop area is not happening in all producing 

countries. However, there is a need to expand the production area as the world’s food demand 

increases because the growth provided by optimized and higher yield is not enough. As said before, 

this expansion is likely to happen in South America (Fearnside 2001; Sakamoto (ed.) 2010a).  
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2.1.1 Social impacts 

In Latin America, the development and expansion of the soybeans market was especially striking 

after the 50’s. Large areas, intensive monoculture, intensive use of pesticides and low labor 

requirements prevailed in this “new” model. This was not compatible with the traditional peasant 

lifestyle, thus leading to the beginning of many social conflicts (Hird 2015; Sakamoto 2010b). 

In the Amazon area, for example, a diversified farming system responsible for a large portion of the 

Brazilian staple food supply was substituted by soy crops (Nepstad et al. 2006). Until today, it might 

be argued that soy crops pose a threat to local food supply. There is a prioritization of soy crops over 

local staple food supply as multinational companies take over smaller national companies (Wilkinson 

2009). This substitution can also lead to the dissolution of many small and medium sized businesses 

(Pengue 2001).  

When local crops were substituted by soy crops, it led to the concentration of arable land by a few 

large producers, displacing peasants and natives (indigenous communities) from rural areas 

(Sakamoto (ed.) 2010b). The concentration of wealth by large producers generated conflicts between 

social movements and major landowners (Sakamoto (ed.) 2010b). Slavery work is also commonly 

related to land concentration (Villela 2016a). The rapid and high increase on land speculation also 

became one of the reasons for rural violence involving farmers. Multiple claims for the same property 

led (and still leads) to land wars, especially where/when there is no clear land tenure (Schmink & 

Woods 1992 Cited by Nepstad et al. 2006; Simmons 2004). 

Small farmers argue that the government has developed mechanisms to help big corporations, 

whereas small farmers stay susceptible to market volatility, weather impacts and lack of 

infrastructure, which leads them to failure (Hird 2015). Machado (2010) points out that this is part of 

how the rural structure was developed in Brazil: the government provided big farmers with monetary 

incentive and subsidies in exchange for votes. 

The illegal expansion of the soy into preserved or private areas is also motive for environmental 

deterioration and social conflicts. The lack of land-ownership structure facilitated the expansion of 

soy into new regions (Gaspar 2013). When big companies expand into new areas, a common practice 

is to buy land already used by small farmers. These farmers, attracted by the possibility of moving 

somewhere else with better living conditions, sell their lands. They commonly end up working as 

farmers for someone else, moving into the city, or moving into forested areas with lower living 

conditions. Another source of conflict happens when farmers and communities have been working 
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and living in the land for many years but are expelled because someone else claims to have the rights 

for the land. In addition to that, small farmers face lack of competitiveness upon arrival of big 

multinational companies (Killerbean 2009; Machado 2010). 

Soy expansion can also lead to increase on migration (Hird 2015; Pengue 2001). Locals migrate closer 

to urban centers, where they cannot produce their own food. Low education and saturated job markets 

make it difficult for them to have access to basic goods and services. If they decide to stay in rural 

areas, it is not uncommon that they face environmental deterioration, destruction of their plantation, 

and intoxication due to application of pesticides on neighboring mechanized plantations (Sakamoto 

(ed.) 2010b). 

The construction of infrastructure to support the soy supply chain is also known to have many 

environmental and social impacts. The construction of highways, for example, aggravates and 

encourages deforestation. The roads facilitate access to forested areas that used to be remote. Thus, 

those interested on exploiting the areas are more likely to do so. Then, migration increases due to the 

ease of access and high demand of workers needed for the constructions (Barni et al. 2015; WWF 

2014). Both landowners and farmers without land constantly move onto new settlements, depending 

on the new opportunities that might arise due to the improvement of transportation infrastructure. 

Price of land and the search for better opportunities are the main drivers of this movement. The lack 

of structure to support these migrants such as schools and hospitals aggravate the social impacts 

brought by migration (Barni et al. 2015). 

Other social problems associated with the expansion of soy crops in developing countries include: 

health problems for workers and community, youth exploitation, poor working conditions and 

exhausting working hours (Sakamoto (ed.) 2010b), low wages, and increase in unemployment 

(Pengue 2001). The lack of job creation is supported by the fact that big companies commonly already 

have their suppliers and services providers, bringing low or no opportunities to local companies and 

employees (WWF ca. 2017c). 

2.1.2 Environmental impacts 

There are many environmental and social impacts, especially due to the high rates of deforestation 

associated with it. As other major crops, soy expansion into natural ecosystems can lead to habitat 

fragmentation, clearance of habitats and biodiversity loss (Fearnside 2001), which can all also affect 

high conservation value areas (Round Table on Responsible Soy Association 2013). 
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According to Kissinger et al. (2012), agriculture is responsible for around 80% of deforestation 

worldwide. In Europe and in the United States, growing soybeans is not necessarily linked to 

converting natural habitats, since many areas were already being used for crops. However, in many 

tropical countries such as Brazil and Argentina, it is quite common that natural habitats are destroyed 

to produce soybeans and for the construction of its transportation infrastructure, eliminating nearly 

all the flora and fauna (Fearnside 2001; Sakamoto (ed.) 2010b). 

One example is the deforestation caused by soybean crops in the Alto Paraná Atlantic Forest, an area 

that goes from Brazil to Argentina (Sakamoto (ed.) 2010b). In addition to that, soy farmers are 

commonly breaking regulations regarding the conservation of forests and water bodies (The Dutch 

Soy Coalition 2008). 

Migration patterns cited before can also lead to environmental impacts. For example, when poorer 

farmers cannot afford land (or chose to sell their land) close to areas with a good infrastructure. These 

farmers, then, move to areas with cheaper land, without a good infrastructure or governmental 

inspections, where the agricultural activities can easily lead to environmental deterioration, such as 

in the Pantanal area, in Brazil (Cowie 2016). 

Soy crops also pushes other activities such as cattle into forested areas (The Dutch Soy Coalition 

2008). The main ecosystems and biomes threatened by soy expansion and deforestation in South 

America are: The Amazon, the Atlantic Forest, the Cerrado, the Chiquitano Dry Forest, the Gran 

Chaco, the Pampas, the Uruguayan Campos, and the North American prairies (Killeen 2007; Rivero 

et al. 2009). 

According to Hobbs (2012), clearing of Paraguayan and Argentine ecosystems led to the eviction and 

displacements of indigenous communities, who depended on the nature for food, shelter, fuel, 

medicines and livelihoods. In Paraguay, some communities affected by deforestation guaranteed that 

consequences of soy expansion and deforestation included droughts and contamination of waterbeds, 

leading to a drastic reduction of wild animals and fish. In addition to that, there was an increasing 

lack of construction-wood, firewood, medicinal herbs and other forest resources. The effect on 

hunting and fishing largely affected the population’s livelihood. Hunting, for example, was not only 

recreation, but also a relevant nutritional source (Sakamoto 2010b). Changes in land use can not only 

affect the livelihood of the nearby population, but also have larger impacts such as contribution to 

climate change (Buizer et al. 2014). 
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Deforestation and land use change are also closely related to the loss of biodiversity. Many nations 

recognized the importance of biodiversity already 25 years ago (United Nations 1992). Its loss can 

affect the functioning of ecosystems, including their productivity, the processes efficiency and 

stability of functions through time (Cardinale et al. 2012). These systems backed up by biodiversity 

and the ecosystems provide essential elements to survival, including: clean water, healthy soils, 

pollination and pest control (WWF 2014). Such impacts to ecosystems can take place right away or 

after several years (Cardinale 2012). The maintenance of biodiversity is also important for climate 

change mitigation and adaptation (Secretariat of the Convention on Biological Diversity 2009). 

Land use change can also cause erosion and soil degradation. Some natural ecosystems fix water to 

the soil and to the vegetation. Without them, disturbances can lead to erosion, which may cause the 

soil to be infertile in a short period and increase sedimentation of rivers (The Dutch Soy Coalition 

2008). Agricultural land use is highly related to a reduction in soil carbon stocks (Sampson & Scoles 

2000), which can affect physical and chemical processes in the soil and affect nutrient source to plants 

(Yigini & Panagos 2016). 

According to the Brazilian National Water Agency (in Portuguese: Agência Nacional de Águas, ca. 

2017), since the 70’s, the expansion of soy crops together with the expansion of cattle activities have 

greatly increased deforestation and erosion in the Brazilian Highlands (also called Brazilian Plateau). 

Many rivers of this region have a high capacity of sediment transportation. With the expansion of soy 

crops and its consequences (deforestation, degradation of soil, and so on) there has been an increase 

on sediment deposition (or siltation) especially in the Pantanal, the largest tropical wetland area. In 

other Brazilian areas, this increase on sediment deposition has threatened springs and rivers that 

supplies water for big cities (G1 Goiás 2015). 

Changes in water quality can happen as land cover provides important functions to the water cycle 

and redistributions of rain through storage in soil, evaporation, and runoff (Dolman & Verhagen 2003, 

p. 11). Chemical and physical properties can be modified, as well as discharge patterns (Dessie & 

Bredemeier 2013). The conversion of land can also have great impact on the magnitude and frequency 

of floods (Millennium Ecosystem Assessment 2005). When the forest is substituted by soy crops, 

evaporation increases, soil warms up and dries faster. Higher temperatures and lower humidity can 

be established. Eventually, water levels can go so low that springs might dry out. All of this can 

increase the need for irrigation, stressing even more the water availability (The Dutch Soy Coalition 

2008). 
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Air impacts can also be related to land use and deforestation. According to Dolman and Verhagen 

(2003, p. 3), the increased carbon dioxide (CO2) content in the air is highly related to changes in land 

use and cover. CO2 is the major greenhouse (GHG) gas, driver of climate change. There is a change 

in the carbon sink properties of the forest, in addition to the air emissions due to clearing through 

burning, including illegal burning (Hird 2015). Changes from other vegetation types can also increase 

the GHG emissions (Maciel et al. 2016). In Brazil, soy production has been associated with 14-17% 

of the total land use change carbon emissions from the country (Lathuillière et al. 2014). 

2.2 GMOs 

GM (genetically modified) soy was introduced in 1996 (WWF ca. 2012). The main characteristic of 

GM soy seeds is to be resistant to herbicides, in special to glyphosate, also known as Roundup 

(Roessing & Lazzarotto 2004). Glyphosate is applied to kill weeds without hurting the Roundup-

ready soybeans (Zatt 2013). The aim is to increase yield, reduce the amount of pesticide utilization, 

and lessen the need for tillage. The herbicide can be applied during pre-planting to kill weeds and 

unwanted vegetation, commonly removed through tillage, which can negatively impact the soil 

(Roessing & Lazzarotto 2004). Nowadays, there are also varieties developed to be resistant to other 

herbicides and to be adapted to different environmental conditions (Norte Agropecuário 2016). 

Genetically modified soybeans are largely used by the main soybeans producers. The proportion of 

GM soy grown in the USA is 93,8% (2017) (USDA 2017b), 94,4% in Brazil (2016) (Cury 2016), and 

99% in Argentina (2010) (Council for Biotechnology Information 2017; WWF ca. 2012). GMOs 

enhance the system characterized by large farms, where the role of small farmers and workers are 

diminished, and labor displacement and migration increase (Kucinich 2001; Phélinas & Choumert 

2017). 

Pesticide use does not necessarily decrease upon adoption of GMOs, especially in the long run (Shiva 

2001). Utilization of GM seeds can lead farmers to choose pesticide use over other environmentally 

friendly options such as integrated pest management (IPM). Some studies even show an increase on 

pesticide use in the long-term upon GM crops adoption (Benbrook 2012; Food and Water Watch 

2013; Hakim 2016; Perry et al. 2016). Another contradictory point of view explains that increase in 

yield is not an unmitigated social benefit. It does not necessary ensure poverty reduction, social equity 

issues, economic farm viability or decreased hunger (Kucinich 2001). 
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The impacts related to GM soy are multifold. The utilization of these seeds has led to one main 

herbicide being utilized (glyphosate). The usage of one main herbicide brings the risk of weeds 

becoming resistant, posing a threat to the production and the environment (Roessing & Lazzarotto 

2004). When this happens, farmers will increase the use of pesticides and consequently increase the 

costs of production and environmental impacts (Ferreira 2013). There have been cases of weeds 

growing resistant to glyphosate, leading farmers to utilize other chemicals that affected neighboring 

areas and their production (Johnson 2016). These resistant weeds can develop into invasive species, 

creating problem throughout the crops and the nearby areas (Jugulam et al. 2014). In addition to that, 

the lack of genetic diversity in GM crops could lead to vulnerability to pests and diseases according 

to Kucinich (2001). 

Another point of discussion towards the use of GM seeds is control and ownership, since the seeds 

are patented. This market is dominated by Monsanto, who owns the rights to the Roundup ready seeds 

and to the Roundup pesticide. During the years when the patent is valid (so far, the most profitable 

time to grow these seeds), farmers have to pay a more expensive price for them and are not allowed 

to save and replant the seeds. There have been already many conflicts among farmers and Monsanto 

regarding the use of patented seeds and the payment of royalties (GMWatch 2009; GMWatch 2016; 

Gucciardi 2012). 

The wide utilization of GM soybeans led to an oligopoly of some economic groups. Farmers lose 

control of seed use and depend on multinational corporations (Bastos 2016; Pellegrini 2009). In 

special, the merging of Bayer and Monsanto, expected to be completed by 2018, has brought great 

concern to farmers and environmentalists (Jones 2017; Severo 2017; Silva 2017). This type of control 

system leads companies to have maximum control of farming processes and even of the world's food 

resources (Kucinich 2001; Maghari & Ardekani 2011). 

Some countries, such as Brazil, reinforce Monsanto’s attitude towards buying and not reusing seeds. 

However, in Argentina, for example, where Monsanto has not been able to license their seeds, farmers 

pay a relatively small price to buy GM seed. National law allows them to replant saved seeds, which 

has become another reason of conflict with Monsanto (Delvenne et al. 2013; GMWatch 2016; Qaim 

& Traxler 2005; Reuters 2016). 

There is also a lot of controversy about the safety of GMO consumption. GM soybeans are considered 

safe for consumption, nutritionally equivalent to conventional soy and environmentally friendly (Basf 

2013; Food and Agriculture Organization of the United Nations 2004; He et al. 2016; Health Canada 

2015; Maghari & Ardekani 2011; Nicolia et al. 2013; Taylor et al. 1999). However, some studies 
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oppose these statements. For example, the study from Bøhn et al. (2014) rejects the statement that 

GM soy is “substantially equivalent” to non-GM soybeans. A study from Greenpeace (2011) also 

argues about the lack of studies on human health caused by the consumption of GM produce. GM 

soybeans have been introduced in the market only a couple of decades ago, so that the long-term 

effect on human health are still unknown (Josling & Nelson 2001). Claims that GMOs are the solution 

to food shortage and malnutrition are also a large topic for discussion. However, there are researchers 

who defend that GMOs are not a solution (Maghari & Ardekani 2011). 

Inadequate data utilized in the approval of laws and regulations for GM products is also criticized 

(Caplan 2001) along with the lack of transparency to develop such laws (Ferreira 2013). In Brazil, 

Weissheimer (2015) explains that the quality of studies utilized to allow GM soybeans were far lower 

than what was presented by scientists against it. He also presents the concern of some researchers 

with the fact that the farming of GM crops, which have potential environmental hazard, did not need 

any kind of environmental impact assessment. The structure of environmental institutes is highly 

criticized, as it was established favouring big industry and farmers. 

The lack of incentive and/or withdrawals of studies suggesting health impacts due to GM soy 

consumption are also brought to the consumer’s attention (Gray 2013; Sarich 2015; Smith 2010). On 

top of that, there is critique on the research techniques used by the companies producing GM products 

(Maghari & Ardekani 2011). There has also been concern towards the amount of pesticide residue in 

GMO seeds, which can be higher than in some conventional crops (Bøhn et al. 2014). 

Unintended effects such as toxicity and allergenicity are not completely predictable. Cross breeding 

through the ecosystem could also lead to unpredictable impacts. The insertion of specific genes into 

the genome may result in unintended effects. These effects may be reduced by selection, but the ways 

in which the new genes affect the modified species are not completely predictable and may lead to 

the development of unknown toxic or allergic manifestations (Švarc-Gajič 2009, p. 219). 

Allergenicity can also happen because to make a GM crop, a vector is necessary for the insertion of 

the desired gene. Through mutation, rearrangement, and recombination, transgenic crops can 

transform throughout the generations and produce proteins that cause allergy or other health problems 

(Ho 2008). The transfer of transgenes can lead to loss of biodiversity through changes on the 

ecosystem (Švarc-Gajič 2009, p. 219). 

Some studies concerning GMO consumption and human health imply potential damages to liver 

including histopathological, biochemical, and cytogenetic changes related to the consumption of 

soybeans (Benson 2015; Oraby et al. 2015; Sarich 2015). Added to that, there are concerns regarding 
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the mutation of gastrointestinal bacteria. Since ingested DNA is not fully destroyed inside the body, 

bacteria may uptake GMO plasmids (Švarc-Gajič 2009, p. 219). Antibiotic resistant markers are 

commonly used on GMO plants, bringing the concern that antibiotic resistance would spread to 

unwanted subjects (Gay & Gillespie 2005). 

Similar to this issue, the risk of viral exposure through viral promoters is also highly debated. Viruses, 

in special the 35S CaMV (cauliflower mosaic virus), are used as promoters to activate foreign genes 

in most transgenic species, including soybeans (Seternes et al. 2016; Maghari & Ardekani 2011). 

Though claimed to be safe (Kroll 2013), some researchers have studied their potential to drive gene 

expression to human cells, questioning the possibility of it leading to health implications, the need to 

develop other promoters, and to do further research (Paparini & Romano-Spica 2006; Myhre et al. 

2006). 

What these potential impacts have in common is that many independent researchers are alarmed by 

the possible impacts, while companies producing the GM crops have concluded that the seeds are 

safe (Maghari & Ardekani 2011). Many scientists agree that the risks of a disastrous event are 

“vanishingly small” (European Federation of Biotechnology 2001; Gay & Gillespie 2005). While 

some might argue that however small, this probability shall be accounted for (Midtvedt 2014). There 

is not enough consensus or information for consumers to make a definitive decision (Maghari & 

Ardekani 2011). The consumer is left, then, in doubt as the long-term safety of GM products seem 

inconclusive. 

In addition to that, the development of new GM soybeans does not necessarily mean higher concern 

for the environment. In 2016, Brazil approved the planting of GM soybeans resistant to Dicamba 

(Canal Rural 2016a), which is an herbicide known to be more toxic than Glyphosate. 

Contamination of conventional crops by GM seeds is also a potential problem. Modified genes can 

spread through pollination or horizontal transfer during the reproduction period. Farmers of 

conventional and organic soybeans can have restricted sales and price drops if there is contamination 

with GM seeds (Sakamoto (ed.) 2010b). According to Araujo (2017), there is no risk of contamination 

through cross pollination in soybeans crops. Nevertheless, the contamination can occur through 

equipment use, transport, storage and processing. There is also concern regarding the patent laws and 

the price they would have to pay if they could not prove the contamination was not intentional, though 

Monsanto claims not to pursue the sue in cases of contamination (Food Democracy Now 2014; Foster 

2014; Harris 2013; Monsanto 2017). 
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The lack of traceability and misinformation to the consumer are also highly discussed, especially 

among those who wish to abstain from GMOs. In Turkey, for example, where GMO labeling is 

required by law, it is possible to find unlabeled GMO soy products when examining processed foods 

even though the requirements for GMOs to enter the European Union is quite strict (Arun et al. 2013). 

The lack of traceability for GM seeds is more evident in developing countries such as Argentina and 

Brazil. In Brazil, GM soybeans regulations were preceded by a large amount of illegally grown GM 

soybeans (Pellegrini 2009), making it nearly impossible to have an accurate traceability of those 

seeds. In Argentina, the lack of license for Monsanto seeds, together with illegal commercialization 

of GM soybeans to neighboring countries (Delvenne et al. 2013) contributes for the poor traceability 

of GM seeds. 

According to the European Commission, traceability and labeling of GMOs allow close monitoring 

to detect potential effects to the environment and on human health. They also point out that this 

facilitates the withdrawal of products in case risk to the environment or to human health is detected 

(European Commission 2013). 

The labelling of GMO-containing products is also largely discussed. In one hand, GM companies 

claim that labeling is not necessary as it does not generally state how the plant is modified, and it 

creates an idea of negativity towards the product. On the other hand, labeling is said to protect the 

consumer’s right to “make an informed decision on whether or not to consume GM soybeans” 

(Maghari & Ardekani 2011). Despite all the risks presented, Kane (2001) argues that the issue of GM 

soybeans consumption is rather in the population’s perception of risk, than the risk itself. 

There is not a global agreement on whether labeling is required. In the US, where 75-80% of 

processed foods contain GMOs, a law was signed in 2016 (Blake 2016) establishing consumers 

should be provided with information (Associated Press 2016). However, a symbol or explanation in 

the package is not mandatory. For example, companies can provide the information through QR codes 

(Rifai 2016). In Argentina and Canada, labeling of GMO containing products is not required 

(Rodriguez-Ferrand 2014; Watson 2017). Labeling in the EU is required for processed foods 

containing more than 0,9% of GMOs in the composition. 

In Brazil, any quantity of utilized GM in processed products demands the GM labeling. In 2015, a 

bill proposed to completely remove the GM symbol from packages and substitute it for written warn 

passed the lower house of the Brazilian National Congress (Passarinho 2015). In the same proposal, 

traceability was deemed unnecessary and testing of products was proposed instead, generating great 
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concern as testing of processed products is not a reliable method and traceability is important to detect 

possible impacts. The limit of GMO was also proposed to increase to 1% (Oliveira 2017). 

Nevertheless, the bill was voted and rejected by the Senate in 2017. 

2.3 Pesticides 

Pesticides are used to prevent, destroy or control pests and diseases; or to protect plants and plant 

products during production, storage and transport. Pesticides include herbicides, insecticides, 

fungicides, rodenticides, growth regulators, repellents, among others (European Commission 2017e). 

The most common products utilized in soy plantations are herbicides, insecticides and fungicides 

(Cosmann & Drunkler 2012). Pesticides can be applied as a pre-application to avoid weed growth 

and/or directly to treat grown weeds instead of tillage (Horowitz et al. 2010). 

The most utilized pesticide in soy plantations in Brazil and in the US is glyphosate (Belo et al. 2012; 

USDA 2013). Its most popular formulation is known as Roundup, owned by Monsanto and 

commonly used for GM crops (Extension Toxicology Network 1994; Monsanto ca. 2017). 

Pyraclostrobin, active ingredient of Headline, is also highly utilized in soy plantations (Lopes et al. 

2010; Morrison et al. 2013). Dicamba is another controversial herbicide utilized in GM crops 

(Agronomy Insider 2016). 

Herbicides based on imidazolinones are becoming more popular in Brazil due to the development of 

resistant soybeans (Del Aguila 2013; Landgraf 2015; Canal Rural 2015b). Other examples of 

pesticides utilized in soy plantation are: chlorimuron ethyl, flumetsulan, fomesafen, glufosinate, 

imidacloprid + thiodicarb, 2,4-dichlorophenoxyacetic acid, triflumuron, cypermethrin, trifloxystrobin 

(Cosmann & Drunkler 2012; Davidson 2017; Gazeta do Povo 2016; Islas-Rubio & Higuera-Ciapara 

2002). Pesticides utilized for soy crops range from slightly to extremely dangerous (Cosmann & 

Drunkler 2012; United States Environmental Protection Agency (EPA) 2008). 

Even though some studies suggest the sustainability and safety of pesticides (AMEC Geomatrix 2009; 

Benachour & Séralini 2009; Cerdeira & Duke 2006; EPA 1993; Giesy et al. 2000; Glyphosate Facts 

2012; Marc et al. 2004; National Pesticide Information Center 2015; Richard et al. 2005; World 

Health Organization (WHO) 2004), other studies point out the dangers upon contamination and 

wrongfully handling (Battaglin et al. 2014; Paganelli et al. 2010; Sirinathsinghji 2014; Sirinathsinghji 

2013; Vereecken 2005; Zabaloy et al. 2010). 
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In 2017, glyphosate was added to California’s list of chemicals that might cause cancer (Yan 2017). 

However, its use is legalized and well accepted within many other states and countries. In 2016, the 

EPA revised the safety of the pesticide chlorpyrifos, used in soybeans, acknowledging the unsafety 

to human health. Nevertheless, chlorpyrifos are still under study, and in 2017, EPA denied the petition 

to abolish its use (EPA 2017). 

The utilization of pesticides can lead to the development of pesticide-resistant weed, which will bring 

negative effect to the crops (Clay 2004, p. 181; Owen 2008; Powles 2008). This is true especially for 

GMO crops, but also valid for conventional soybeans. 

Contamination by pesticides will depend on several physical, chemical, and biological factors. 

Pesticides can be degraded, absorbed, transformed, transported and have a mix of interactions. These 

can lead to soil contamination, and to surface and groundwater contamination. Direct contact and 

residues on food can also affect human health and other organisms of the local fauna and flora (Gillan 

2011; Milman 2017; Quivet et al. 2006; Spadotto et al. 2004; United States Geological Survey 

(USGS) 2017a). 

Contamination of water bodies can happen through spray drift, runoff and leaching. Water can also 

be contaminated due to wrongfully handling such as washing or even discarding of containers on 

waterbeds (Spadotto et al. 2004). This contamination can affect aquatic organisms and whoever needs 

that source of water for drinking or for industrial use (WHO 2004). The contamination through 

pesticides can also lead to the increase in turbidity (Vera et al. 2010). People are also at risk if 

ingesting contaminated food or through contact during farming activities. 

Pesticide behavior in the soil will depend on decomposition and adsorption, which will influence 

whether the substances persist or move through leaching, runoff and volatilization (Khan 1980, p. 29 

and 119). The presence of pesticides in the soil can affect important organism, which can ultimately 

affect the soil fertility and nutrient availability. It is also possible that the pesticides persist on the soil 

for years, affecting later crops or natural vegetation which are sensitive to that specific pesticide. This 

effect can also happen in further areas if the pesticide has been transported (e.g. drift or runoff) and 

persists elsewhere (AMEC Geomatrix 2009; Cay 2014; Kraemer et al. 2009). 

Contamination from pesticides utilized in soy crops are associated with: headaches, eye irritation, 

dizziness, excessive salivation, lack of focus, nausea, vomiting, convulsions, lower birth weight, 

reduced IQ, attention disorders, reduced reproductive capacity of invertebrates, reproductive 

disorders, genetic damage, liver tumors, disrupted embryo development, neuro-development effects, 
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development delay in mammals, endocrine and allergen modifiers, genotoxicity, severe and 

irreversible eye damage, carcinogenicity and other health problems, toxicity to birds, freshwater 

mussels, invertebrates, fish, amphibians, and even death. Symptoms of overexposure go from as low 

as salivation, to unconsciousness and respiratory failure (AgSolve 2013; Annett et al. 2014; Antoniou 

et al. 2012; Basf Corporation 2008 cited by Morrison et al. 2013; Battaglin et al. 2014; Belo et al. 

2012; Bringolf et al. 2007; EPA 1993; EPA 2008; EPA 2016; EPA 2017; Milman 2017; National 

Pesticide Information Center 2015; Paganelli et al. 2010; Schmidt & Godinho 2006; Serálini et al. 

2014). 

Some of these consequences are proven, and some are still under study. Therefore, there is a clear 

need to further study and understand these effects (Battaglin et al. 2014; Soil Association ca. 2017). 

There are many studies that claim the safety only of the main component (e.g. glyphosate), but some 

scientists and studies clarify the need to further study the impacts not only of the main active 

ingredient, but also of the formulations, which can be potentially dangerous even when the main 

active ingredient is considered safe (AMEC Geomatrix 2009; Tu et al. 2001, Chapter 7). 

There are laws, regulations and guidelines that should prevent spreading of pesticide. However, it is 

not uncommon for the authorities to receive complaints on the smell, and intoxication reports, 

including death, nearby soy plantations. Many claim that the lack of inspection by authorities are to 

blame (Albuquerque 2016; Câmara Municipal de Cascavel 2015; G1 Goiás 2013; Gray 2011).  

The participation of health professionals during intoxication cases also fall short in some areas. Those 

who go to the hospital due to pesticide contamination do not necessarily receive information about 

future prevention (Schmidt & Godinho 2006). In addition to that, there can be a lack of knowledge 

on how to deal with the pesticides intoxication by the health professionals. Many communities also 

complain about not being heard by the authorities when they face problem such as contamination by 

pesticides (Sakamoto (ed.) 2010b). 

There has also been reports of damage to entire indigenous communities and settlements, including 

impacts to: homes, schools, ranches, water bodies, domestic animals, human health and leisure areas 

(Sakamoto (ed.) 2010b).  

In this same scenario, it is necessary to consider the lack of information by many ‘uneducated’ 

farmers. Schmidt and Godinho (2006) showed that many farmers take wrongful decisions towards 

the safety of utilization, handling and storage of pesticides without proper knowledge of the 

consequences. This included the wrong amount of pesticides applied to crops, dangerous handling 
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without proper hygiene (e.g. utilizing the same knife to open pesticide packages and to handle fruits), 

refusal to use protective equipment, and incorrect disposal of packages. It was also found that many 

farmers were not aware of any other methods of control of pests, and when they were, they did not 

believe on the efficacy of the methods. 

Many farmers of that same study complained about the lack of infrastructure support. For example, 

many claimed that a place to return pesticides’ packages was not available, so they had to store them 

at home, where it was easily reachable by children. Complaints about the lack of support from 

specialists (e.g. on the dosage of the pesticide) was also pointed out. The authors also show that many 

of the intoxication cases are not registered anywhere, thus it is difficult to estimate how many people 

are actually affected by pesticides contamination. 

In Brazil, one of the largest pesticide consumers in the world (Pariona 2017), pesticide contamination 

is known as a public health concern (Fachin 2015; Faria et al. 2007; Rigotto et al. 2014; Portela & 

Tourinho 2016; Universidade Federal Rural do Rio de Janeiro ca. 2005). In 2012, the Brazilian 

Association of Collective Health (Associação Brasileira de Saúde Coletiva - Abrasco) estimated that 

40% (volume) of all pesticides utilized in Brazil is conveyed to soy crops (Carneiro et al. 2012). Out 

of the 50 main utilized pesticides in Brazil, 22 are banned in the European Union (Benatto et al. 2013). 

Some studies show concern towards social and environmental impacts upon the increase on use of 

pesticides for soy plantations in Brazil (Belo et al. 2012; Peres 2009; Pignati et al. 2014). For example, 

findings of pesticide residue in water (Moreira et al. 2012; Soares et al. 2017), and findings of legal 

and prohibited pesticides on breast milk (Palma 2011). In 2011, pesticide contamination in Brazil was 

the second main water contamination source, staying only behind wastewater (AgSolve 2013; 

Carrasco 2011). 

Bøhn et al. (2014) also argue that pesticide residue on the harvested products is problematic in major 

crops such as soybeans, and that more studies are needed on this area. The study done by Gouvêa et 

al. (2015) detected pesticides residues in processed soy products in Brazil, including pesticides which 

are banned or non-registered. This reinforces the issue of lack of monitoring and inspection towards 

pesticide use in Brazil. 

Since 2016, there has been an increase and push towards the use of pesticides in Brazil. Time, control, 

and standards are being lowered, with the purpose of facilitating farmers’ access to legal 

agrochemicals, since there is still a high number of illegal agrochemicals being used in Brazil. 

However, it is concerning that there are not enough studies to guarantee animal, human, and 
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environmental safety of these pesticides. In addition, the easier approval of pesticide use seems to 

contribute for the monoculture strategy, rather than encouraging IPM (Caldeira 2017). With the 

decrease of governmental support for small farmers, this could mean not only a higher contamination 

risk for organic farmers, but also higher economic advantage of conventional and GM soy producers. 

The Minister of agriculture, who proposed the new pesticides regulations, has been appointed by 

environmental NGO (non-governmental organization) (such as Greenpeace) as a threat to the 

environment. 

2.4 Water 

Crops demand a high amount of water for irrigation. The agricultural sector is responsible for around 

69-85% of the planet’s use of freshwater (Clay 2004, p. 55; Food and Agriculture Organization of the 

United Nations 2015 cited by Tanentzap et al. 2015; Millennium Ecosystem Assessment 2005). 

Irrigation is utilized to increase yield and prevent losses especially during dry seasons (Canal Rural 

2015c). In Brazil, irrigation is responsible for 72% of water consumption (Alves 2015). However, 

almost half of the water utilized in agriculture in the country is wasted (Antonelli 2012). The lack of 

sustainability worldwide on water used for irrigation has been estimated (low to medium certainty) 

with an excess of 15-35% when comparing withdrawals with supply rates (Millennium Ecosystem 

Assessment 2005). Nevertheless, irrigation of soy crops depends vastly on local conditions and 

techniques utilized (Canal Rural 2015a; Canal Rural 2015d). Figure 3 exemplifies the type of 

irrigation system used in soy crops in Brazil. 

 

Figure 3. Irrigation system (Source: Pixabay). 
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The main causes of stress to water availability arise due to unbalanced water supply vs. demand, 

wastage of water, over irrigation, inefficient water use, lack of prior assessment (e.g. unsuitable soils 

which are too “leaky”), and non-registered withdrawals (quite common in developing countries such 

as Brazil) which hinders management (Canal Rural 2015d; Millennium Ecosystem Assessment 2005; 

Neuls (ed.) 2015; State of New South Wales and Office of Environment and Heritage (NSW OEH) 

2017). 

These consequences happen mostly through changes in water table, water supply, water quality (e.g. 

contamination of freshwater aquifers with saline water) (Yin et al. 2016), or concentration of 

contaminants (USGS 2017c). Some of the impacts are: water scarcity/depletion, soil degradation and 

salinity, and land subsidence (Brito et al. 2010; Hillel et al. 2008; Hird 2015; Moran et al. 2014; NSW 

OEH 2017; Pfister et al. 2011; USGS 2016b; USGS 2017b). 

Excessive or poorly managed irrigation can rise the water table. The rise on the water table can cause 

waterlogging, limiting the access to oxygen by crops and vegetation, which may eventually lead to 

their death (NSW OEH 2017). Increased water table can also mobilize salts, which are added to the 

salt accumulated from irrigation water (irrigation water commonly contains salts which are left in the 

soil after water evaporates) can also lead to increased soil salinization (Brouwer et al. 1985, Chapter 

7; NSW OEH 2017). 

Soil salinization can affect plant (de)hydration, ion toxicity, nitrogen uptake, reproduction and 

growth, leading to yield decline, degradation and death of vegetation. Due to salinization, freshwater 

bodies can have decreased water quality, affecting irrigation, drinking supply, and the ecosystem. The 

salt interaction with the biota can change the ecological health of streams and estuaries, generating 

loss of habitat for terrestrial and aquatic organisms, threatening the ecosystem and biodiversity 

(Podmore 2009; Queensland Government 2016). Salinity increase can also lead to algal bloom if 

conditions are suitable (EPA 2013). 

From another perspective, the excess withdrawal of water can lower the water table. A low water 

table can cause desertification, water depletion and scarcity, which can lead to deterioration of aquatic 

communities (Arenas-Sánchez et al. 2016) and of groundwater-dependent terrestrial ecosystems such 

as wetlands, riparian areas, springs and lakes (Moran et al. 2014; Pfister et al. 2011; Sakamoto (ed.) 

2010b). Wells can dry up leading to saltwater intrusion, lower water quality of streams and lakes, and 

water scarcity. A low water table can also facilitate land subsidence which can change structure, size, 

shape, elevation, course, or erosion/deposition patterns of wetlands, riparian areas, springs, lakes, and 

so on (USGS 2017c). 
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Irrigation can also lead to water scarcity due to decrease in water quality. Part of the water used for 

irrigation will return to streams or groundwater. This irrigation return flow is a major source of water 

pollution. It can affect not only the ecosystem but also domestic, industrial and agricultural activities, 

as well as fisheries and recreation (Eldridge 1963). The excess of irrigation can wash off pollutants 

to water, including fertilizers, pesticides, sediments, and salts (International Commission on Irrigation 

and Drainage 2017). Impacts to water quality can include changes in temperature, turbidity, color, 

taste, and the presence/excess of minerals, nutrients, nitrates, and toxic chemicals. These can lead to 

permanent water hardness, undesired aquatic growth and health problems (Eldridge 1963). 

Water scarcity can affect the biota as well as the community and farmers, especially considering the 

need for drinking water, to provide food, the costs for pumping water, and the prices of produce 

(Millennium Ecosystem Assessment 2005; Moran et al. 2014; Pfister et al. 2011; USGS 2016a). The 

effects on crop yields can lead to impacts on the economy, increase irrigation costs for farmers and 

food prices (Moran et al. 2014). If there is a big difference between demand and supply, it can also 

lead to social conflicts between farmers, communities, companies, and even in a large scale among 

cities, states and countries (Goldenberg 2014; Kuross 2015; McKie 2015; Vidal 2017a). 

The increase on crop yield per area, which is commonly seem as benefic, can lead to increased stress 

on local water supply due to the water demand for irrigation, increasing the potential for water related 

impacts (Millennium Ecosystem Assessment 2005; Rockstrom et al. 2007; Wisser et al. 2008). The 

impacts related to poorly managed water for irrigation can affect nearby environments and 

downstream ecosystems, population, farmers and companies (Dougherty & Hall 1995, Chapter 4). 

2.5 Fertilizers 

Fertilizers are used as an investment to increase yield. The nutrients that soy crops absorb the most 

from soil are phosphorus, potassium and sulfur (Broch & Ranno 2011; Tooge 2015). Nitrogen is also 

important to soy crops, but through inoculation of bacteria, nitrogen from the air can be utilized, thus 

nitrogen fertilizers are less used or even not advisable (Campo & Hungria 2000; Durst & Bosworth 

2008; Pedersen 2003). Soy crops, then, utilize mostly phosphorus and potassium fertilizer. Sulfur and 

micronutrients such as zinc, manganese, iron, copper, boron, calcium, and magnesium can also be 

applied depending on the environment, soil properties and cultivation techniques (Campo & Hungria 

2000; Cooperativa Agropecuária Mourãoense 1999; Jeschke & Diedrick ca. 2017; Kaiser et al. 2011; 

Kaiser 2013; Rehm ca. 2006; Sfredo & Lantmann 2007; Staton 2014; Vitti & Trevisan 2000). 
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Fertilizers, similarly to pesticides, can end up in water sources through leaching or runoff (EPA ca. 

2017). The excess of nutrients such as phosphorus can speed up eutrophication, characterized by 

excessive plant and algal growth (USGS 2016c; Chislock et al. 2013). This water pollution can lead 

to change in habitats and biota and is linked to increased water treatment costs, compromised drinking 

water supply, loss of biodiversity, degradation of recreational spaces, creation of dead zones, 

impediments to navigation, replacement of desirable fish (fishery economic loss), and health risks for 

plants, animals and humans (Chislock et al. 2013; Millennium Ecosystem Assessment 2005; EPA ca. 

2017) 

Contamination linked to runoff or leaching into surface and groundwater also include other 

agrochemicals, suspended solids, organic matter, and heavy metals. The latter is especially potential 

when sewage sludge or manure is used as fertilizers (Amlinger et al. 2004; Benson et al. 2013; 

Brigden et al. 2002; Clay 2004, p. 188; Ongley 1996, Chapter 3; Vitorino et al. 2012) 

Nitrogen fertilizers and animal manure are also known for being a major source of air pollution in 

agricultural activities (Harvey 2016; Hellebrand et al. 2003). However, soy does not normally demand 

nitrogen fertilizers and does not necessarily use animal manure. 

2.6 Techniques 

2.6.1 Tillage and Plowing 

Cultivation techniques utilized in the soy crops have great influence on the production impacts. For 

instance, plowing is said to be an important pre-harvesting activity especially for mechanized farming 

(Islas-Rubio & Higuera-Ciapara 2002). However, together with tillage and burning, it can lead to soil 

degradation (Lal 1997; Lal 2001). Soil degradation can be characterized by the decrease of biomass, 

of the potential to produce biomass, and/or of the capacity to regulate the environment (Wild 2003, 

p. 69). It involves biological, chemical and physical processes that can change the properties of soil. 

Plowing and tillage are techniques that involve the disturbance of soil. This disturbance leaves the 

soil exposed, so water or wind are able to transport it. There is, then, soil loss in the field, which 

characterizes erosion (Wild 2003, p. 70). Erosion is the most concerning impact related to agricultural 

practices. It has effect on infiltration rates, organic matter, nutrients, biota, and water-absorption 

capacity. Ultimately, these effects can lead to the reduction in agricultural productivity, increased 

demand of nutrients and water, and increased demand for more land conversion (Lal 2001; Pimentel 

et al. 1995). 
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Erosion will also lead to the accumulation of sediments in riverbeds. Which together with the reduced 

water absorption capacity of eroded soils, increases the potential to aggravate floods (Wild 2003, p. 

69). Other impacts include problematic sedimentation in dams and power plants (Merten & Minella 

2013). 

Runoff carrying eroded soils will also contain pesticides, nutrients and other particulates to water. 

Thus, soil degradation is an aggravating factor to water contamination (Lal 2001; Merten & Minella 

2013; Sthiannopkao et al. 2006). Soil organic carbon (SOC) (carbon stored in soils) can also be 

released into the atmosphere in the form of GHG (e.g. CO2) due to agricultural soil degradation 

(Figueiredo et al. 2017; Lal 1997; Lal 2003). 

In Brazil, no-till farming, which has the potential to reduce soil degradation, is becoming more 

common, but accounts for only 50% of soy and maize plantation areas. The Brazilian areas most 

susceptible to sedimentation are in the Cerrado (Merten & Minella 2013), a Biome where most 

agricultural lands are occupied by soy crops (Filho & Costa 2016). 

2.6.2 Burning 

Burning can take place after other crops are harvested, as stubble burning or prescribed burning. The 

burning of soy residues is not so common in contrast with sugar cane, cereals and cotton, but still 

represents a potential pollution (Knudsen et al. 2010). During crop rotation, burning of residues from 

previous crops can happen to prepare the land for the soy crops. As an example, some Mexican 

farmers who grow wheat before soybeans, will burn the wheat stubbles as their land preparation 

method before planting the soybeans (Islas-Rubio & Higuera-Ciapara 2002). Burning of stubbles can 

also be a measure utilized to fight the development of resistant weeds (Agriculture Victoria 2017). In 

addition to that, burning is utilized during the clearance of forested areas (Bittencourt 2009). 

Burning of vegetation destroys the biota, leaves the soil vulnerable to erosion, and reduces its 

infiltration rates. The consequences of this soil degradation include impacts on flooding and 

deterioration of downstream water bodies (Tecle & Neary 2015). There can also be long-term nutrient 

loss, which can affect crop growth (Kumar et al. 2015). Carbon loss and negative impacts to microbes, 

fauna, soil aggregate stability, and acidity are also possible (Agriculture Victoria 2017). 

Air emissions from burning of crop residues or natural vegetation include GHG, particulate matter 

(PM), and other gases, which can have impacts to human/animal health and contribute to climate 

change. Dennis et al. (2002) points out the main pollutants as PM10 (PM <10 μm in diameter), PM2.5 
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(PM <2.5 μm in diameter), carbon monoxide (CO), nitrogen oxides (NOx), ammonia (NH3), methane 

(CH4), and non-methane hydrocarbons. Lazaridis et al. (2008) and Kumar et al. (2015) cite SO2 

(sulfur dioxide) emissions as well. 

There are also CO2, and nitrous oxide (N2O) emissions (Lima et al. 2006, p. 15). Some might argue 

that CO2 pollution is accounted for as the crops and forest absorb CO2. However, there can be a 

dangerous concentration during the burning process, and the change in CO2 uptake due to 

deforestation can be high. Regarding nitrogen emissions, it is important to highlight that as soy crops 

do not necessarily demand nitrogen fertilizer, this extra contributor factor for nitrogen emissions 

might be lower in comparison with other major crops (Hellebrand et al. 2003).  

The consequences of human contact with fumes and contaminated air from the burning of biomass 

can include respiratory problems and diseases, cardiovascular diseases, cancer, asthma, bronchitis, 

compromised fetus development, decrease in vision (i.e. cataract), death, and increased road accidents 

due to poor visibility (Arbex et al. 2004; Kumar et al. 2015; WHO 1999). Burning of vegetation also 

increases the risk of unwanted fire spread into neighboring areas. 

2.7 Indirect Impacts 

To produce soy crops, many inputs are necessary. However, some of them such as fertilizers, 

pesticides, and limestone enter the farms already carrying a high load of environmental impacts 

(Castanheira & Freire 2013) which are not straightforward connected to the impacts of the final 

product. Other inputs such as energy are often not taken into account, even though the basic steps of 

processing (which demand energy) are nearly always present before the final destination. All these 

products contribute considerably to the Carbon Footprint of farms (Ingram 2013). 

2.7.1 Limestone extraction and use 

Soil acidity is a very important yield-limiting factor for crop production (Castro & Crusciol 2015). It 

affects growth and access to water and nutrients (Gazey ca. 2017). Acidic soils represent about 30% 

of the total ice-free land in the world (Sumner & Noble 2003 cited by Castro & Crusciol 2015). In 

the tropical region of South America, for example, 85% of the total area has acidic soils (Fageria & 

Stone 1999). 

Acidic soils can have lower yields due to Al (aluminum) and Mn (manganese) toxicity, and 

deficiencies such as P (phosphorus), Mg (magnesium), Ca (calcium), and Mo (molybdenum) (Hede 
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et al. 2001). From these factors, the toxicity of Al is the most importance and can be corrected through 

the addition of limestone (Hede et al. 2001). In special, the production of soybeans in acidic soils is 

facilitated by neutralizing the soil with limestone (Lopes 1996). Limestone helps correct the pH of 

the soil, providing better nutrient and water uptake. The toxicity of Al and Mn is reduced, and Mg 

and Ca deficiencies are alleviated (Holland et al. 2018). 

Besides the emissions due to its use, the extraction/mining, processing and use of limestone are linked 

to many environmental impacts such as: removal of large amount of overburden for extraction, high 

energy consumption for processing, transportation emissions, shifting production to cleared forest 

(where there is smaller need for limestone) (Clay 2004, p. 191), deforestation and destruction of 

natural vegetation/ecosystems, disturbance of natural water cycle (because it works as a natural water 

tank), displacement of indigenous communities, destruction of areas with speleological and 

archaeological significance, landscape modification (Santi & Sevá Filho 2004), increased flooding, 

erosion, illegal laboring conditions, compromised health of workers, exploitation of preserved areas, 

siltation of water bodies (Centro de Tecnologia Mineral 2013), lower water table, compromised water 

quality, water scarcity, air pollution (dust) that can enter people’s houses and lead to respiratory 

problems in humans and inhibition photosynthesis of nearby vegetation (Elfvendhal 2000 cited by 

André 2007). Limestone can also be present in the runoff or leach into underground water, altering 

the pH of water bodies and other habitats (Klanovicz 2010). 

In Brazil, limestone extraction is responsible for many environmental impacts, including destruction 

of habitat form the Cerrado área (Alvez & Monteiro 2015). 

Robertson et al. (2000) shows that soil management to keep carbon in the soil can be offset by CO2 

released by lime and fertilizer production. According to (Bernoux et al. 2003), GHG are emitted 

throughout the whole production process of lime, especially due to fuel combustion. 

2.7.2 Fertilizers production 

Similar to limestone extraction, phosphorus fertilizers are linked to many environmental impacts due 

to its mining, processing and transportation. Impacts can include water contamination, water scarcity, 

and air pollution. Phosphate extraction can lead to erosion, which together with runoff/leaching of 

process water lead to low surface and groundwater quality due to sediments and toxic minerals. 

During processing, dust and exhaustion gases can compromise air quality and contribute to climate 

change. Landscapes can also drastically change when topsoil and vegetation are extracted, and due 

to excavation, deposition of overburden, disposal of large amounts of waste, and land subsidence. 
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Landscape modification can have social implications. In addition to that, noise, vibration, and 

disturbance of wildlife habitat also affect nearby communities (United Nations Environment 

Programme and International Fertilizer Industry Association 2001). 

In addition to that, phosphorus is a finite non-renewable resource. There are provisions, that in the 

long-term there is a high probability of scarcity of known sources, which would generate irreversible 

social, economic and environmental impacts (Quevedo & Paganini 2011). 

In Brazil, Mirlean and Osinaldi (2004) demonstrated a clear connection between the presence of 

fertilizers industries and nutrient and mineral contamination of groundwater in the city of Rio Grande. 

2.7.3 Pesticides 

According to the IFC (2007), before entering the farms, pesticides are linked to relevant 

environmental impacts during its manufacturing, formulation, and packaging. Air emissions during 

those steps include fine particulates, exhaust gases, GHG, and volatile organic compounds. Surface 

and groundwater might be contaminated due to wastewater discharge containing: suspended solids, 

trace amounts of active ingredients, biodegradable and/or recalcitrant organic compounds, and 

inorganic materials. Water quality can be affected through changes in total suspended solids, pH, 

biochemical oxygen demand, and chemical oxygen demand. In addition, there is great amount of 

waste generated during the production process. 

The origin of pesticides can also be seen already as problematic, since raw materials for pesticides 

often derive from crude oil (Agnello 2002). Another impact for nearby communities is the odor from 

the formulation process in the pesticide industries. Soil contamination is also a possibility depending 

on the management of wastes (Ministry of Social Security, National Solidarity, and Environment and 

Sustainable Development ca. 2017). 

2.7.4 Energy 

There are also impacts derived from energy use throughout the soy production process. Energy as 

fuel or electricity is needed and utilized to produce the inputs already cited on the items above, during 

mineral extraction, manufacturing and packaging (West & Marland 2002). 

In addition to that, the farming process demands energy for machinery and equipment. Figure 4 shows 

the harvesting equipment. There are energy requirements for irrigation systems, tillage, pesticide, 

fertilizer and lime application, planting and harvesting machinery (Adler et al. 2007). Post-harvesting 
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treatment of beans that might demand energy use are: transport, threshing, drying, cleaning, 

packaging, and storage (Islas-Rubio & Higuera-Ciapara 2002). Most of the soybeans harvested in 

Brazil and Argentina is artificially dried for safe storage (Islas-Rubio & Higuera-Ciapara 2002). 

 

Figure 4. Harvesting of soybeans (Source: Pixabay). 

 

The impacts are highly dependent on local characteristics, choice of fuel and electricity source. They 

can be derived from fossil fuels or renewable resources such as ethanol and hydropower. Limestone 

extraction emissions, for example, depend largely on the fuel utilized for its mining and grinding 

(West & Marland 2002). 

In Brazil, hydropower represents a high share of electricity generation. However, it is erroneous to 

assume that because it is a renewable resource, there are little to no environmental impacts. 

Hydropower is linked to a wide range of impacts from its construction to its functioning. There is a 

high number of social conflicts towards the construction and benefits from the power plants (Fleury 

& Almeida 2013). Other impacts include: forceful displacement of indigenous and local communities, 

potential biodiversity loss, flooding, soil loss, loss of forest resources, changes to river course, algal 

bloom, compromised water quality, and so on (Junk & Mello 1990). In addition, some studies contest 

the sustainability of hydropower plants in construction in Brazil (Ribeiro & Bassani 2011). 

Adler et al. (2007), West & Marland (2002), and Bos et al. (2014) point out CO2 as the main emission 

from energy use in agricultural crops. Nevertheless, other gases emitted include CO, PM, NH3, N2O, 

NO2, SO2, CH4, and non-methane hydrocarbons. Similar to the effects of air emission from burning 

activities, these gases can contribute to climate change, and have health impacts on humans and 

animals. 
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2.8 Other impacts 

Other issues related to soy farming, especially in developing countries are debt peonage, slavery-like 

working conditions, inappropriate work conditions, and lack of inspection/punishment upon 

exploitation of workers. 

It is not uncommon that workers, including indigenous people (Choma 2017), are locked into debt 

peonage systems, especially in remote areas (Martins & Ribeiro 2015; Nepstad et al. 2006). In these 

cases, workers must pay (e.g. with work hours) for their accommodation, transport and/or food which 

are sold only by the farmers at unfair prices. They might be forcefully detained in the farms until they 

pay their “debt” which only keeps rising. 

Poor working conditions and debt peonage can be part of what is characterized as contemporary 

slavery. In Brazil, the existence of contemporary slavery was recognized in 1995. There are 

specifications laid down in the legislation that characterizes and categorizes this illegality. Together 

with cattle, sugarcane, coffee, and cotton, soy companies have been involved with labor scandals and 

are motive of concern brought to the media especially by the rural population and NGOs such as 

Greenpeace and Comissão Pastoral da Terra (CPT) (Killerbean 2009). In 2013, soy was the most 

common crop reported to CPT for slavery work in Brazil (Mattos 2013). 

The irregularities are expected to decrease but are not yet under control. In 2004, an estimated amount 

of 25.000 Brazilians were working under slavery condition (Organização Internacional do Trabalho, 

2006). In 2016, 766 workers were freed from slavery-like conditions. However, what should be seen 

as an improvement from previous years has become a question of how much these numbers reflect 

the actual reality, since there has been a reduction on the number of inspections and there is a lack of 

governmental manpower to do so (Canal Rural 2017a). 

There are also critiques towards the lack of proper punishment for those who are involved in such 

businesses (Freitas 2016; Schreiber 2015). In Brazil, that is especially true on the Cerrado area (Lima 

and Condansey 2012). As for recent events, in 2017, an international company in Brazil was charged 

due to 31 employees working under conditions similar to slavery for the harvesting of soy crops (G1 

Mato Grosso 2017). 

Villela (2016b) calls attention for the agricultural system in Brazil that supports gender inequality 

through ownership. Though women are important and present in the rural sector, they own only 5% 
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of rural areas. Reinforcing the power relationship men have on women. This inequality decreases in 

smaller properties, but still represents a significant difference. 

Soy, as other food commodities, has its price determined by the international market. This commonly 

generates high price oscillation. Thus, farmers are at risk of not being able to cover their production 

costs. Companies which buy soy are also at risk considering that the price paid might exceed their 

budget (Gaudenzi et al. 2017). The selling price of soybeans can increase or decline, sometimes going 

lower than a less-than-profitable value (Piggott et al. 2005). Prices can fluctuate, for example, 

according to yield, production and expected harvesting throughout the world, demand, rate exchange 

prices, and so on (Moreira 2015). That is in addition to production costs, which will depend also on 

many factors including government policies and transportation costs. 

In Brazil, there was great concern for the soybeans sales from 2017/2018. Prices were quite low 

(2017), and there would have been a sure loss if prices would not go up. Despite lower production 

costs for these crops, they are still problematic because sales prices depend on many factors including 

monetary exchange rates (SF Agro 2017b; Silvestre 2017). Though prices increased in July 2017, 

there was still concern due to the unpredictability of future prices, and high fluctuation of international 

price (Popov 2017). It is also worth mentioning that the current political instability in Brazil has 

influence on subjects that affect the costs associated with soybeans such as: inflation, production 

costs, sales prices, and the price of the Brazilian currency, real (R$) (Moreira 2015). The currency 

price has fluctuated a lot in the past two years, going from R$3,06 to R$4,17 the dollar.  

Still in the social-economic sphere, loans and debt are subjects of concern for soybean farmers. It is 

a common practice for farmers to get bank loans to buy the supplies for their upcoming crop season. 

However, the number of producers in Brazil who have access to agricultural loans has reduced 

(Gomes 2017). In addition to that, as farmers may be affected by weather conditions, they can end up 

not being able to pay these loans back. They might take another loan to pay the previous one and get 

in debt in this snowball effect. When a farmer is in debt in Brazil, for example, banks may ask interest 

over interest as high as 16% percent (Aprosoja Brasil 2017). In Paraguay, there are reports of farmers 

who shifted their production to soybeans, and within 5 years they were in debt and had lost everything 

(Hird 2015). In Brazil (2016), 130 counties were in debt due to losses in the soy crops (Canal Rural 

2016b). 

From the environmental perspective, GHG emissions due to crop residue of soybeans are considered 

important. They can be a source of N2O pollution even if incorporated into the soil. However, more 

studies to understand and quantify these emissions are needed (Raucci et al. 2015).  
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3 ORGANIC PRODUCTION 

Organic production as defined by the Council Regulation (EC) No 834/2007 of 28 June 2007 is: 

“ [...] an overall system of farm management and food production that combines best environmental practices, a 

high level of biodiversity, the preservation of natural resources, the application of high animal welfare standards 

and a production method in line with the preference of certain consumers for products produced using natural 

substances and processes.” 

Organic crops are based on different cultural practices and inputs instead of synthetic pesticides and 

fertilizers. Prices are typically premium prices. Products are believed to be safer for the consumer and 

the environment (Kuepper 2003). The share of organic oilseeds has been increasing substantially on 

the past 10 years (Willer & Lernoud 2017a). 

Food labeled as organic should follow a series of requirements according to specifications determined 

by the country of origin/destination, and/or determined by the certification body. In Finland, organic 

production follows specific EU legislation and goes through supervision, monitoring and inspection 

by the Finnish Food Safety Authority Evira and Centres for Economic Development, Transport and 

the Environment (ELY-centres). For organic imports, the supervision is done by the Finnish Customs 

(European Commission 2016b; Evira 2016). These imports can only enter the EU if production and 

inspection conditions are the same or equivalents to those applied to EU producers (European 

Commission 2017a). 

3.1 European Legislation 

The EU regulation considers fair competition, functioning of internal market, consumer confidence, 

progress of organic agricultural sector, sustainable development, and consumer interests. It affirms 

that methods should be based on risk assessment and on precautionary and preventive measures when 

appropriate. 

At the moment, the EU regulation into force is the Council Regulation (EC) No. 834/2007 of 28 June 

2007 on organic production and labelling of organic products and repealing the previous regulation. 

The relevant requirements set by the European Union are summarized on the following items. 
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3.1.1 Environmental Aspects 

In general, organic production should ensure: respect to nature’s cycles, enhanced quality and balance 

between water, soil, and biological systems, protection of biological diversity, animal welfare, 

minimal contribution to environmental contamination, and no harm to humans’, animals’, and plants’ 

health. 

Fertility, biological activity, organic matter and stability of the soil should be maintained/enhanced, 

and soil erosion and compaction prevented. Adequate tillage, cultivation practices, use of composted 

livestock manure or organic material, and multiannual crop rotation are utilized as tools to aid this 

process. The soil ecosystem should be preferred for feeding of plants, over addition of soluble 

fertilizers to the soil.  

Preference should be given to local and renewable resources whenever possible. Nutrients should 

return to the land through recycling of wastes and by-products. The utilization of composted animal 

manure or organic material, preferably from organic production, is encouraged to increase the share 

of renewable resources and to aid soil fertility and biological activity. 

GMOs should not be present in farming or processing of organic products. This includes seeds, 

microorganisms, plant protection products, fertilizers, soil conditioners, vegetative propagating 

material and processing aids. However, there is a threshold value due to adventitious and technical 

unavoidable presence of GMOs. 

Diversified tools and techniques must be considered to maintain plant health and to contain/avoid 

impacts caused by pests, diseases, or weeds. They are: choice of species and variety, crop rotation, 

cultivation techniques, natural enemies, mechanical/physical methods, and thermal processes. If there 

is an established threat, products (i.e. pesticides) can be used but only if previously authorized in the 

regulation. 

3.1.2 Allowed substances and limitations 

External inputs should be limited to organic products, low solubility mineral fertilizers, and natural 

or naturally derived substances (from plant, animal, microbial or mineral origin) unless unavailable. 

If farmers utilize any products which are not from plant, animal, microbial, or mineral origin, or are 

not identical to their natural form, they must not have any direct contact with edible parts of the crop. 

Mineral nitrogen fertilizers cannot be used. Ionizing radiation cannot be used for the treatment of 

organic food or of raw materials used in organic food. 
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If a product or substance is essential but the previous options are harmful to the environment or 

unavailable, or if there is an established threat to the crop and there is no appropriate management 

option to assist the issue, an exception for the use of synthetic chemicals may be granted. These 

essential functions include: control of harmful organisms and diseases, sustained production, soil 

fertility, soil conditioning, and specific nutrition requirements of crops. Nevertheless, the used 

substances, including products for cleaning and disinfection, must be listed as authorized in the 

Regulation. Even if authorized in the regulation, the substances need to be allowed within the Member 

State (Finland, in this case). The Community shall also provide a list of restricted substances. 

Seeds and propagating material must be organic, so mother/parent plant must have followed the 

regulations for at least one generation or two growing seasons (for perennial crops). Additives in 

processed organic food must also comply with requirements. These additives can be: water, salt, trace 

elements, processing aids, flavorings, microorganisms and enzymes, vitamins, minerals, amino acids 

and other micronutrients for nutritional uses. 

3.1.3 Flexibility of norms 

Flexibility towards production rules should be provided so that the requirements can be adapted 

according to local characteristics such as sanitary status, weather, geography, specific husbandry 

practices and stages of development. Decisions about production should consider local/regional 

ecological balance. Nevertheless, exceptional rules can be applied, but only when justified and within 

the limits of specific conditions established by the Community legislation. 

Exceptions from the productions rules shall be minimum and preferably time limited. They can only 

be granted if necessary to: ensure organic production/start facing structural, geographical or climatic 

limitations, ensure access to feed, seed and vegetative material, ensure access to ingredients of 

agricultural origin, solve specific problems in management of organic livestock, ensure production of 

well-established food products in organic form, allow organic production after catastrophe, provide 

food additive (for acceptable reasons).  

3.1.4 Processing 

There must be time or space separation for the processing of organic and non-organic food. Composite 

products must be mainly derived from agriculture. Non-organic agricultural ingredients may be used 

only if allowed on the regulation or if authorized by a Member State. The product cannot include the 

same ingredient from organic and non-organic precedence. Only one crop ingredient is allowed when 

food is produced from in-conversion crops. 
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All ingredients utilized to produce organic labeled food should be organic, except when not possible 

such as ingredients derived from hunting or fishing. There must be transparency so that the 

information is clear to consumers. Non-organic food additives must be restricted to technological 

need or nutritional purposes and be in accordance with the regulation. Substances, techniques and 

processes that can mislead the true nature of the product or reconstitute properties (e.g. lost due to 

negligent processing or storing) must not be used. Food must be processed with care and biological, 

mechanical and physical methods of processing are preferable. The methods for processing should 

guarantee the organic integrity and vital qualities of the product. 

3.1.5 Labeling 

The EU-logo usage is regulated to create clarity for consumers. For example, in-conversion products 

or processed foodstuff should only be labeled organic if at least 95% (weight) of the agricultural 

ingredients are organic and if processing requirements are followed. Unprocessed agricultural 

products can be labelled if all content follows the Regulation. When the EU logo is used, the origin 

of agricultural raw materials should also be informed. The Community logo is voluntary for imported 

products from third countries. 

To avoid misleading of consumers, terms that suggest organic precedence such as ‘eco’ and ‘bio’ 

shall not be used for non-organic products. These terms can be used in the ingredients’ list if previous 

requirements are followed, and should include total percentage of organic material, in same writing 

than other indications. Products that must contain GMO labelling cannot be labelled organic. The 

European Commission (2017b) establishes a conversion period of two years before the product can 

be labeled organic. Irregularities can lead to labeling prohibition from a time determined by the 

severity of such infringement. 

3.1.6 Control and regulation 

Precautionary and control measures must be part of the control system. Traceability of products must 

be provided for all stages of production, preparation and distribution. Operators must be verified for 

compliance at least once year. However, the nature and frequency of inspections are determined based 

on risks of irregularities and infringements. 

It is necessary to inform the competent authorities and submit to the control system when organic 

products are produced, prepared, stored, or imported from a third country, or when they are placed in 

the market. Despite that, notification and control requirements do not apply to certain retailers who 

do not produce, prepare or store organic products. 



42 

All stages of production must comply with feed and food law. Imported products can be placed in the 

European market as organic if the production and control are compliant or at least equivalent to the 

Community legislation. If just equivalent, the product must have a certificate from the appropriate 

authority and consider the standards from the Codex Alimentarius. 

3.2 Brazilian Legislation 

The basis for the EU and the Brazilian organic legislation are the same. There are, however, some 

important differences. In Brazil, the law 10.831 of 23 December 2003 on organic agriculture approved 

the organic production and its commercialization. The Decree No 6.323 of 27 December 2007 

regulates the law. This section is based on the guidelines provided by the Decree. 

The Brazilian law establishes that an organic system of agricultural production shall adopt specific 

techniques based on optimization of natural and socio-economic resources and respect to the cultural 

integrity of rural communities. It should have as objectives: economic and ecological sustainability, 

environmental protection, maximization of social benefits, minimization of non-renewable energy 

dependency, elimination of GMOs, elimination of ionizing radiation, and whenever possible, 

adoption of cultivation, biological and mechanical methods instead of synthetic materials usage. 

3.2.1 Working conditions & social aspects 

Whereas the EU organic legislation does not put any emphasis on working conditions, this is a rather 

important subject in the Brazilian legislation. The second chapter of Title I presents guidelines for 

organic agriculture. It says that organic agriculture shall make sure that labor legislations are followed 

throughout the whole production chain. It also establishes that working relations must be based on 

justice, dignity and equity regardless of the working contract. 

The Decree also establishes that workers should have access to basic services in a safe, healthy, 

orderly and clean work environment. For that, employers shall provide safety, information, and 

training to workers. Organic quality assurance bodies can also demand the employer to provide a term 

of agreement committing and planning measures to improve workers’ quality of life. 

One of the duties of surveillance agents is to verify the compliance of working conditions during 

production, processing, packaging, transporting, distribution or selling steps. 
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Alongside working conditions, social and cultural aspects are also presented on the Decree. On the 

definition of organic system of agricultural production, for example, respect to cultural integrity, and 

maximization of social benefits are included. On chapter 2 of Title I, the guidelines for organic 

agriculture include the contribution to the local, social and economic development. The legislation 

also establishes as guidelines fair and solidary trade based on ethical procedures. 

3.2.2 Conversion 

The conversion time for Brazilian crops is shorter than for other countries. For annual crops such as 

soybeans, the period is of 12 months, after which the next crop can be certified organic (Ecocert ca. 

2017). In the EU, the conversion time is 24 months, and in the US 36 months (Coleman 2012). 

Another difference during conversion is that the Brazilian legislation says that farmers should aim to 

convert the entire production unit into organic production, whereas the European legislation only 

deals with the correct segregation of organic and non-organic produce and processes. 

3.2.3 Different certification options 

There are three ways that a produce can be recognized as organic in Brazil. The first one is through 

the certification process similar as in the EU legislation. The second way is through a Participative 

Organic Quality Assurance Systems. This system is characterized by social control and joint liability. 

Different methods can be used to create credibility, considering the different social, cultural, political, 

territorial, institutional, organizational, and economic characteristics. This social control through 

credibility needs to be recognized by the society. Consumers and producers participate directly 

through collective action to evaluate if the organic regulations are followed. The producers need to 

be registered and are jointly responsible if the regulations are not followed (OrganicsNet ca. 2017). 

In other words, the production does not go through the certification process to be sold as organic. 

Instead, the producers pledge to follow the regulation as a group. 

The last mechanism is called Social Control at Direct Selling. The sale occurs between the producer 

(from family farm) and the final consumers. The producers need to be registered but need not to 

follow the other procedures necessary for certification (OrganicsNet ca. 2017). 
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3.3 Organic production in Brazil 

The rural structure in Brazil has been characterized by the expansion of big corporations, including 

international companies, which take over small farms. From 2004 to 2013, there was a reduction from 

559 thousand to 267 thousand (-52,2%) employers on the rural areas (Departamento Intersindical de 

Estatística e Estudos Socioeconômicos 2014), characterizing the concentration of land. This shows 

how organic farmers, commonly small sized, are going against the tendency. 

Despite that tendency, organic farming in Brazil has been increasing consistently in the past few 

years. There is both an increase on area and in number of farms. In 2016, the number of farms was of 

15700 in comparison with 6700 in 2013 (Coagre 2017 cited by Sociedade Nacional de Agricultura 

2017). The growth rate of organics in 2017 was around 25-30% (Ming Liu 2017 cited by Apex-Brasil 

2017). 

Even though Brazil is the 4th largest food producing country in the world (Ross 2015), it is ranked 

only in 12th place for the biggest organic area (Willer & Lernoud 2017a, p. 42). The organic share is 

of 0,3% compared with total agricultural land (Willer & Lernoud 2017a, p. 47). Brazil has the 3rd 

largest organic agricultural area in Latin America (Lernoud et al. 2017b). However, as the organic 

share is low compared to other countries, one can assume that there is an unexplored potential for 

organic agriculture. Nevertheless, the effort to produce organic soy is significant in Brazil, as it has 

the largest area and share of ProTerra certified soy (a certification that includes both sustainability 

and social practices) and the largest area and share of Round Table on Responsible Soy (Lernoud et 

al. 2017a). 

There is also a great potential for increase on internal consumption of organic produce. The Brazilian 

internal market is still in development, as consumers are still learning about organic products (Turra 

et al. 2015). The marketing of organic products and their benefits are increasing, and small farmers 

play an important role as providers (Dalcin et al. 2014). 

According to Embrapa, the Brazilian Agricultural Research Corporation (in Portuguese: Empresa 

Brasileira de Pesquisa Agropecuária 2017), organic soy is a crop that have been growing in 

importance. Most organic soy produced in Brazil is destined to exportation, for human consumption 

(Sindicato dos Produtores Orgânicos ca. 2017). However, data is still scarce to have an accurate idea 

of the organic production of many food products, including oilseeds such as soybeans (Willer & 

Lernoud 2017c). 
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The market price of organic soy can be up to 40% more than conventional soy (Garcia 2017 Cited by 

Agrolink 2017). Production costs are normally thought as higher (e.g. 10% higher in South Brazil 

according to Departamento de Estudos Sócio-Econômicos Rurais (Deser) 2006), but they can also be 

30-40% lower than conventional soy, especially due to the costs related to pesticides and fertilizers. 

Though yield on organic fields are lower, the economic gain can be, for example, 25% (Salles 2016). 

Biological control of pests includes many different organisms. Besides some species of wasps, 

pesticides recommended for organic soy production in Brazil include bio-insecticide based on 

Bacillus thuringiensies subesp. kurstaki (Dipel SC), and the virus Baculovirus anticarsia (Embrapa 

2002). However, there are no major environmental or human-health impacts related to the use of 

Bacillus thuringiensies (Joung & Côté 2000) or the Baculovirus anticarsia (Haase et al. 2015). 

3.4 Obstacles and risks 

Muñoz et al. (2016) shows that there is a lack of knowledge by small farmers about the standards and 

certification requirements and processes, even when they are already being part of the organic system. 

It is clear, then, the need to better inform small farmers about organic production to develop the 

market in the next few years (Silva & Silva 2016). Transaction costs of organic associations, such as 

the great amount of time demand, is also discouraging for some farmers (Souza et al. 2016). 

According to Liu (2015 cited by Welle 2015), there is still a hindrance for the exportation of organic 

products due to the lack of agreements between countries to make the legal requirements for organic 

production equivalent. The Brazilian legislation, for example, though based on European 

requirements, created new mechanisms that are highly disliked (such as the system where the product 

does not need to be audited). The product needs to be certified twice if producers want to be part of 

the internal and exportation marker (Conceição & Ferman 2011). The cost increases and producers 

are discouraged to obtain both certifications, reducing their market options. Liu also points out that 

that is the reason why Brazil only exports primary organic products, rather than processed products, 

due to the restrictions of certification. 

Some of the risks in organic farming are different from those associated with conventional farming. 

Important risks in conventional farming such as high presence of pesticides and other synthetic 

chemicals are generally reduced due to organic farming techniques (Hanson et al. 2004). Most of the 

risks for organics are linked to product contamination and loss of fundamental characteristics of the 
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products. That can lead to certification loss, which can affect producers, distributors, clients and other 

stakeholders throughout the supply chain (Lima 2005). 

Losing the certification is a major risk for organic producers. Farmers might have problems 

interpreting details on organic legislation. If they are not well informed, some honest 

misinterpretation could lead to loss of certification (Hanson et al. 2004). This is especially important 

when there is a complex system of crop rotation or many different crops in parallel (Zanoli et al. 

2014). 

Though organic products sell at a higher price, there can be increased costs with production due to 

certification costs, lower yields, and higher workforce requirement (Knudsen et al. 2010). This 

represents a higher risk to organic farmers in comparison with conventional farmers if the sale is 

affected somehow. 

Organic farmers point out the risks of disease, insects and weed problems coming from neighboring 

areas. The lack of biodiversity in nearby areas and prevalence of monocultures can contribute for an 

intense pest development, which can migrate to organic areas (Souza 2011). The lack of knowledge 

of farmers on the importance of maintaining the biodiversity, keeping some local vegetation, weeding 

space, and so on will also contribute for the development of pests (Souza 2011). Even with the 

prevention and techniques developed in their farms, the lack of pesticide use can also leave the 

farmers at risk (Hanson et al. 2004). 

If GM seeds contaminate the crops, it can cause loss of sales and certification, and it can lead to 

ineffectiveness of natural pest controls. Another risk is that buffer zones might not be enough to keep 

the organic areas free of neighbors’ pesticides. This can negatively affect the natural predators utilized 

in the organic farms (Hanson et al. 2004, Avery 2001). Pesticides such as Dicamba from GM crops 

can also affect organic soy. The GM crops are resistant to the pesticide, but the organic are not. There 

are registered cases of pesticide contamination due to neighboring farms (Nickel 2017; Lipton 2017). 

According to the EPA (1993), spray drift of glyphosate has been reported to damage many non-target 

crops. In South Brazil (2010), organic producers registered the presence of pesticide in their soy 

crops. So instead of selling their product to the making of Tofu, their best chance, which was not even 

guaranteed, was to sell it as animal feed (Gebana 2010). 

The development of pest resistance is also possible when utilizing organic pesticides. Insect resistance 

can be a treat, even if farmers utilize IPM. That is because there are not a lot of products readily 

available for organic farmers to deal with pests. Thus, if there is insect resistance, farmers are deprived 
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of an essential tool (Avery 2001). In addition to that, organic pesticides are not always more 

environmentally friendly than synthetic pesticides (Bahlai et al. 2010). 

Management of weeds before seed planting can be more difficult than in conventional or GM crops. 

There is a lack of alternatives to synthetic herbicides to inhibit the spontaneous vegetation that grows 

in the soil. It is, then, more common to utilize mechanical processes. Tillage is commonly done in 

organic (and conventional) farms not only for weed removal purposes, but also to prepare the soil in 

general (Sullivan 2003). However, the excess of this practice can lead to soil degradation, added to 

the fact that in the case of organic farming, seed banks and propagules tend to increase along the 

years, increasing the costs with manual weeding (Souza 2011). Nevertheless, other methods to 

prevent weeds, such as crop rotation, are utilized (Curran 2004). 

The utilization of synthetic fertilizers is not common in organic crops. However, the utilization of 

organic fertilizers can also pose environmental threat to nearby areas. The use of fertilizers can be 

essential to obtain high yields of organic soy crops (Agrolink 2017). Manure and bio-waste can be 

used to produce organic fertilizers (Zerkowski et al. 2012). Their excessive application can have many 

environmental impacts, including contamination of surface and groundwater by nutrients and heavy 

metals, and acidification due to ammonia volatilization (Ongley 1996, Chapter 3; Amlinger et al. 

2004). Avery (2001) also points out possible bacterial contamination through utilization of manure.  

Changes in the market are also a risk for both buyers and producers. In one hand, there can be an 

excess of organic produce as more and more farmers are attracted to this type of production. Price 

premiums can be less stable and niche markets can disappear quickly (Hanson et al. 2004). On the 

other hand, the demand can increase as people opt for more natural products, and buyers might pay 

more expensive prices or suffer from lack of supply (Sahota 2008). Nevertheless, as crop rotation is 

widely utilized in organic farming, an impact to one crop’s yield or price will not dramatically affect 

the overall farm income in comparison with monoculture farms (Diebel et al. 1995 cited by Hanson 

et al. 2004). 

Organic producers can also have a limited flow of credit. Banks might not be familiarized with the 

organic production system, making it difficult for farmers to access capital (Hanson et al. 2004). 

According to Islas-Rubio & Higuera-Ciapara (2002), major problems for small-scale soybean 

producers are related to infrastructure such as availability of proper cleaning equipment, facilities for 

drying and storage, as well as lack of proper drying procedure. Another issue can be the lack of 
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organic inputs like certified organic seeds, biological pesticides, specialized farm equipment (e.g. to 

physically remove weeds), manure and compost (Demiryürek et al. 2012; Hanson et al. 2004). 

The change in the perception of consumers towards the organic certification could also represent an 

economic risk for farmers and importers. There are quite a few exceptions for the use of synthetic 

and non-organic products which consumers might still not be aware of. In addition to that, there are 

controversies such as the use of organic pesticides (already cited) and the lower yields of organic 

crops, which in the long-term could lead to the need for increased area for crops, thus questioning the 

sustainability of such choice (Sousa et al. 2012; Whoriskey 2015). 

In Brazil, the future growth on organics is uncertain. After the presidential impeachment in 2016, 

national level plans for organic production and aimed as small farmers were diminished (Katto-

Andrighetto 2017). The Ministry of Agrarian Development, which was responsible for many of the 

projects supporting small and organic farmers, was terminated. In addition to that, there have been 

many incentives to the production of soy, which most of the time is aimed at conventional production. 

For example, the loosening of pesticide-use regulations. Nevertheless, there are other initiatives, 

especially within local governance, aiming to increase organic production (G1 Zona da Mata 2017; 

Haddad 2017). 
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4 FAIRTRADE PRODUCTION  

Fairtrade is defined as a strategy “to promote sustainable development and to reduce poverty through 

fairer trade” (Fairtrade International 2011b). The Fairtrade label is used to assure consumers that the 

production of raw materials contributed positively to workers and farmers, who should receive a fair 

share of benefits while being encouraged to use sustainable practices.  

The certification is based on the standards set by FLO (Fairtrade International/Fairtrade Labeling 

Organization). In addition, organizations are required to follow relevant national or international 

legislation, whichever is higher. 

FLO also establishes a geographical scope, defining in which countries producer organizations are 

allowed to be certified. The list is based on social and economic indicators, long-term impact for 

producers, and producer support. Among the three main producers of soybeans, USA is excluded, but 

Brazil and Argentina fall within this geographical scope. 

The specific Fairtrade standards to be applied depend on producers’ size and how they are organized. 

There are standards for “Small Producers Organizations”, for small-scale producers who are not yet 

organized: “Contract Production”, and another one where family labor is not the main workforce: 

“Hired labor”. 

The main elements of the Fairtrade Standard for Small Producers Organizations are described below 

(FLO 2011b), since small producers make up the biggest share of organic producers (The Dutch Soy 

Coalition 2008), and organizations are commonly used to get certified and sell soybeans to other 

countries. These standards need to be followed alongside the standard for oilseeds and oleaginous 

fruits (FLO 2011a), which is applicable to soybeans. 

The standard provides many tools to accomplish its goals. One of the most cited and important is 

proper training for farmers and workers. Even if they are not directly handling hazardous materials. 
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4.1 Environmental Development 

To minimize risks from handling pesticides, herbicides and other hazardous chemical, their use 

should be reduced, and least toxic options are preferable. Prevention and control strategies such as 

IPM should be utilized. Application of pesticides should consider the surrounding areas. There are 

regulations for storage, labeling, use, cleaning, applicable areas and time, and buffer zones. Farmers 

must also have equipment to handle accidents and spills. Exceptions for use of materials on the 

prohibited materials list is only granted if previously requested and accepted by the certification body, 

due to extreme necessity and under extra care.  

Land at risk of erosion and land already eroded must be identified. Soil fertility must be improved 

and reported. Crops’ needs and prevention of water pollution shall be considered. 

The organization must list water sources of irrigation and processing. The situation of water resource 

in the area must be considered. There must be dialogue with authorities or local entities whenever 

needed. Wastewater must be handled and not cause negative impact on water quality, soil fertility or 

food safety.  

Waste should be reduced, reused, handled and recycled in an appropriate manner. Farms must be free 

of hazardous waste. Organic waste must be reused whenever possible, but can it be burned if required 

by legislation or if it is a more sustainable option. 

GMOs must not be intentionally used. Practices to avoid GM contamination must be implemented. 

This is believed to help decrease dependency on external inputs, assist resiliency, and avoid negative 

impacts to the environment and on human health. The organization cannot grow Fairtrade non-GMOs 

and GMOs of the same crop.  

Areas used or converted for production must comply with agricultural land use established on national 

legislation. Negative impacts on protected areas and in areas with high conservation value must be 

avoided. There must be reported activities to protect and enhance biodiversity. Proper buffer zones 

are needed to protect water bodies and high conservation value areas. 

To fight climate change, facilities must use as much renewable sources of energy as possible. They 

should also keep records and take measures to improve energy efficiency and share of renewables. 

Dependency on external inputs must be reduced, and measures to reduce GHG emissions and increase 

carbon sequestration must be planned, implemented and reported. 
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4.2 Labor Conditions 

Fairtrade production must ensure good working conditions for directly or indirectly employed 

workers. There must be no discrimination. Organization and members must: not test for HIV, 

pregnancy, or genetic disorders during recruitment; not engage, support or tolerate corporal 

punishment, mental/physical coercion, verbal abuse, and sexually intimidating, abusive or 

exploitative behavior. Non-discrimination within the organization members include also right to join 

as a member, voting rights, right to be elected, access to markets, access to training, technical support, 

new membership or any other benefits. 

Farmers and organization must ensure freedom from forced or compulsory labor, protect the best 

interests of children and teenagers, and ensure freedom of association and collective bargaining. 

Good practices regarding the payment of workers and their conditions of employment must be 

provided. Work related accidents should be prevented by minimizing hazards. Occupational health 

and safety of the workplace must be ensured. 

4.3 Business and Development 

The organization structure must have a fairly chosen board and a general assembly. In the general 

assembly, all major decisions are discussed and taken, and members have equal voting rights. The 

organization should follow principles of transparency, democracy, fair participation and democratic 

member control. 

Certified organizations must encourage the environmental, social and economic progress of the 

business, members, workers and community. For that, they must develop a Fairtrade Development 

Plan which includes activities and course of action. Plans must be transparent and efficient, with as 

much as possible approval and participation of all stakeholders. Results and decisions should be 

reported, analysis of needs should be made, and improvement and development of activities should 

be continuous. 

4.4 Fair trade production in Brazil 

Brazil participates in the Fairtrade market mainly by exporting products to more developed countries. 

Fairtrade is still not highly known by the local community or even to producers in general. 
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Nevertheless, in 2015, Brazil started the development and sale of Fairtrade products internally 

(Gonzalez 2015). It is still a very small market compared to developed countries. Nevertheless, it is 

the only Latin American country which has developed the internal market and has data on the 

Fairtrade database (Lernoud & Willer 2017). 

In 2010, the Brazilian government passed the Decree n° 7358, from 17th of November of 2010. It 

establishes the National System of Fair and Solidary Trade (Sistema Nacional do Comércio Justo e 

Solidário - SCJS), creates its National Management Commission, and gives other measures. The 

government made fair trade part of its political policies. Fair trade was not only legally acknowledged, 

but the government also established themselves responsible to promote it (Mendonça 2011). 

Many states and municipalities have also established their own State/Municipal Councils to deal with 

this subject. They are especially important to register the producers, so they have access to bank credit 

and other benefits from the governmental policies. Nevertheless, there are also cases where these 

councils become inactive due to politics (Fundação Luterana de Diaconia 2015). 

4.5 Obstacles and risks 

Vidal (2017b) discusses the fact that many big companies are ditching the Fairtrade seal and adopting 

their own ‘fairly traded’ certifications. If this behavior spreads, farmers have the risk of getting fewer 

benefits from trades, consumers might get confused about standards, and companies paying for the 

certification might be in economic disadvantage. Unlike the EU organic legislation, which forbids 

companies of using terms relatable to organic production, nothing prohibits companies to have their 

own fair-trade label and certification. 

This situation is a counterpoint to what seems to be a great advantage of the Fairtrade label: there is 

a main label, recognized and well received by consumers, which is international and rather equal 

throughout the world. Farmers and buyers do not need to choose from or adopt many fair-trade 

certifications. On the other hand, companies defend the point of view that having their own labels 

will minimize the work of having to certify a product more than once i.e. for organic and fair trade 

(Vidal 2017b). In addition to that, some importers and exporters believe direct contact with farmers 

can lead to a bigger profit for farmers and higher involvement of companies towards their own supply 

chain (Haight 2011). 
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Haight (2011) calls attention to the trend in lower quality of Fairtrade products when farmers sell 

their produce in both Fairtrade and conventional markets. He also points out that the utilization of 

premium money is not necessarily converted to what consumers believe in. For example, they can be 

used to hire staff and build nicer processing facilities, rather than to alleviate social issues within the 

community. Berlan and Dolan (2014) explain that the marketing of the Fairtrade seal leads the 

consumers to believe the money is used to health, gender, education and clean water issues. Whereas 

paternalism dominant communities might not be improving at all and the premium money might be 

used to buy cars and televisions. The costs with the high amount of paperwork, and the possible need 

of workers and infrastructure for its management could already use great part of the premium money. 

There are also critiques as for the long-term benefits of Fairtrade certified products. The increase in 

the producer’s income is only valid for that time-frame, with no guarantee that in the following years 

the production will be sustainable and that there will still be a Fairtrade market for the product. This 

is aggravated by their unlikeliness to switch to other more sustainable crops and the high presence of 

monocultures (Zehner 2002). Collier (2009 cited by Green 2009) says that farmers become dependent 

on the crops that were likely to leave them poor, and that being part of the Fairtrade scheme reduces 

the chances of land being better used. 

Green (2009) defends that the establishment of a minimum price can contribute to market oversupply. 

This could lead prices down, leaving all non-Fairtrade certified farmers vulnerable. Berlan and Dolan 

(2014) also criticize the standard’s lack of consideration for local characteristics, interests and social 

practices. They question the values of minimum prices, the way they are determined, and the long 

time it takes to update them. As an example, the minimum price for soybeans is the same from many 

different countries in South America (FLO 2017). While this discourages buyers to choose a cheaper 

country, the different currencies have different purchasing powers and farmers will benefit depending 

on that. 

Another critique to the use of Fairtrade is the distance and lack of contact between importers and 

producers. While the idea of the certification is to make sure farmers are benefiting in a fairer way 

from their produce, they might not be aware to which company their produce is going to, or even that 

they are part of the Fairtrade scheme and their pictures are used to market products. This leads to a 

lack of engagement and support for the farmers in the long-term. A solid relationship between them 

and the importers is not really established (Berlan & Dolan 2014). 

Green (2009) also argues that because of the membership costs, rather wealthier farmers are able to 

get the certification, in comparison with truly poor farmers. According to Gonzalez (2015), the 
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Fairtrade seal in countries with a high social status range such as Brazil, brings the risk of creating an 

elite of those producers who are able to be certified in detriment of those who do not have enough 

knowledge or capital to do so. Green (2009) also argues that consumers might be unmotivated to 

purchase fair trade products when aware that only a very small fraction of the price paid is actually 

going to farmers. As an example, he says that even when a consumer pays 80p more for bananas in 

the United Kingdom, only 5p goes to the producer. 

4.6 Fairtrade vs. Organic 

The Fairtrade and the European organic certification are supplementary to each other. While the 

organic certification has emphasis on environmental preservation, the Fairtrade deals with economics 

and social aspects of farmers and workers. The Fairtrade certification seems to compliment the 

European legislation well. However, the Brazilian organic legislation also deals with social aspects 

of production. Although the Fairtrade regulation is more specific, the need of having both the 

European, the Brazilian and the Fairtrade certifications at the same time is questionable as they 

constantly overlap each other, and the certification process can be long and costly. 

On the other hand, some of the critiques to the Fairtrade production is opposed by the organic 

requirements. Such as the fact of how Fairtrade producers might become dependent on monocultures. 

Whereas in the organic production, crop rotation is more common and should alleviate that issue. The 

risks associated with prices and sales of organic production also seem to benefit upon implementation 

of Fairtrade tools. 

Fairtrade requirements are also more specific and user friendly, leaving less margin for interpretation 

both for farmers and consumers. 



55 

5 CASE STUDY AND METHODOLOGY 

5.1 Case Study 

This section provides more detailed information about Brazil and Paraná state which will help to 

identify the items to be analyzed in the risk assessment, as well as estimate their probability and 

magnitude of consequences. The use of a case study allows the assessment to be performed with more 

clarity, accuracy and provides a solid example to be reproduced later on. To perform the risk 

assessment, Paraná was chosen as the limiting area. The information provided on items 5.1.1 and 

5.1.2 will be combined with the findings from the literature review to establish what are the most 

relevant impacts and risks associated with the organic and Fairtrade soybean production in the 

delimited area. 

5.1.1 National context 

In Brazil, exportation of goods and services is quite important to the economy. In 2016, exports 

represented approximately 12,5% of the GDP (gross domestic product) value (World Bank 2017). 

Commodities exports represented 6,8% of the GDP in 2014 (Castro 2016). From these commodities, 

soy is the main product, with a total of 20,9 billion US$ on exports in 2015 (Confederação da 

Agricultura e Pecuária do Brasil 2016; Ministério da Indústria, Comércio Exterior e Serviços 2016). 

The estimation for soy exports are approximately 70% of the total production for the 2016/2017 

season (Tavares 2017). Soy crops occupy the largest portion of areas under agricultural activity in 

Brazil. The growth of planted areas in Brazil in 2016 was nearly solely due to the expansion of soy, 

which had a 1,1 million ha increase (Portal Brasil 2016). The production of soy during 2016/2017 

was predicted to be higher than ever, with an estimated record production of 108 million metric tons 

(Instituto Brasileiro de Geografia e Estatística (IBGE) 2017), with the actual production reaching 

nearly 114 mmt (Companhia Nacional de Abastecimento 2017). 

In the crop rotation systems in Brazil, it is common for soy to be combined with corn crops. Corn is 

sown during the winter in the same field as the harvested soybeans (Freitas 2017). Other crops that 

can be part of this system include sugarcane, oats, wheat, and brachiaria (grass) (Agrolink 2017; 

Fartin et al. 2013; Franchini et al. 2011; Lantmann 2016). Figure 5 illustrates the distribution of the 

soy production, indicating it in tons by mesoregion (IBGE 2016a). 
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Figure 5. Brazilian soy production in tons by mesoregion in 2016 (amended from IBGE 2016a). 

 

Conventional farming, which has been important to the economy during the last two years of crisis 

(Export Enterprises SA 2018), might receive considerably more incentive than organic farming in the 

future. These incentives to the production of conventional and GM soybeans can affect negatively 

the production of organic ones. Pesticide and GM contamination can become more likely. Farmers 

might be discouraged to convert to organic production to meet the demand growth. 

Brazil has been going through a moment of political instability, which has an important impact in the 

agricultural sector. It can affect the currency price, the economic incentives, and the structural and 

technical support for small and organic farmers, which can all contribute for the conversion of 

conventional to organic. In addition to that, the political situation can affect the credibility of soybeans 

from Brazil. The loosening of pesticide regulations, the reduction of protected areas, and other 

environmental and social regressions can negatively influence how consumers perceive products 

based on Brazilian soybeans.  

Other political events have also contributed to a negative perception of the Brazilian government 

towards the environment. Among them: the abolition/reduction of protected areas, the backset in 
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solving land borders for indigenous or traditional communities, amnesty and debt reductions for 

environmental crimes, and so on (Branford 2017). There has also been a lot of discussion towards 

loosening the legislation on abusive and slavery-like working conditions (Calegari 2017). 

Brazil has a large amount of legislation to improve social conditions. However, the country is 

classified as a high-risk area in the Human Rights Risk Index (Verisk Maplecroft 2016b). Land 

ownership distribution is also under change since the new government took place. According to 

Goetten (2017), new political measures leave small farmers and landless farmers vulnerable. Changes 

in financing, funding programs, and legislation could represent a setback for agrarian reform in Brazil. 

Agrarian conflicts are still a large problem within the country. In 2017, there were 65 deaths 

connected to land use and ownership, which made Brazil the most dangerous country for peasants in 

the world (Comissão Pastoral da Terra 2018). These include mostly big farmers versus indigenous 

people, landless farmers, and quilombola communities (Dantas 2017). Quilombola communities are 

communities which developed from Quilombos. Quilombos were a gathering of fugitive black slaves, 

located in areas with very difficult access. Though many of these remaining communities have been 

recognized and legalized by the government on the past decade (regarding fundamental rights and 

land ownership), many still struggle with violence and with the process to obtain legal rights of their 

property (Pires 2017). 

In 2013, around 60% of rural workers were not formally employed (Departamento Intersindical de 

Estatística e Estudos Socioeconômicos 2014). Besides leading to smaller salaries, this situation leaves 

workers vulnerable to poor working conditions, in addition to the lack of working benefits such as 

sick leave. 

In Brazil, around 32% of working people were working in the agricultural sector. The sector is 

responsible for a great share of child labor. In 2015, Agricultural activities were accountable for 65% 

of child labor (workers between 5 and 13 years old) from a total of 412 thousand children (IBGE 

2016b). 

The five main biomes in Brazil are in descending size: Amazon, Cerrado, Caatinga, Atlantic Forest, 

Pantanal and Pampa. The Amazon lost 208000 km² between 2000 and 2015. In the same period, the 

Cerrado lost 236000 km² (IPAM 2017); deforestation in the Caatinga has destroyed more than 50% 

of its total area. Between 2000 and 2016 110000 km² were lost (Mansur 2017). The Atlantic Forest 

lost 4339 km² from 2000 to 2016. Though it a reduction on deforestation rates was expected in the 

last years, the rates have been inconsistent. Such as in 2016, when the deforestation in the Atlantic 
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Forest rose almost 60% in comparison with the previous year (Fundação SOS Mata Atlântica & 

Instituto Nacional de Pesquisas Espaciais 2017). 

5.1.2 Regional Context 

As environmental and social characteristics greatly differ among the different regions in Brazil, it was 

necessary to study a smaller portion of the country. For this case study, organic Fairtrade soybeans 

from Paraná, a state in South Brazil, are considered. Paraná is the second biggest state producer of 

soy in the country (Moreira 2012). During the 2016/2017 season, Paraná produced over 19 mmt of 

soybeans (Agência de Notícias do Paraná 2017b), making its soy production the highest in the country 

(Agência de Notícias do Paraná 2017c). Small and medium sized farms are an important part of 

Paraná’s economy. Approximately 28% of the agricultural area of the state is classified as family 

farms (IBGE 2006). Around 34% of the money raised through soy in the state comes from these 

family farms (IBGE 2006). 

The organic soy production is already well established in some regions of Paraná, such as the 

Capanema area. In 2013, for example, a study was done comparing production costs and profit for 

the organic production in comparison with conventional and GM in the region. Organic production 

had the most attractive profits and lower costs, given favorable weather conditions (Simonetti & 

Perondi 2013). 

Paraná had a decrease of organic soy producers upon the development of soybean rust (disease) and 

upon GMO popularity. The government did manage to avoid the increase of GMOs throughout the 

state, even though neighboring states increased their GM production (Deser 2006). Nevertheless, 

Paraná has the second largest GM planted area in Brazil, and 94% of the total soy crops areas are GM 

(Redação Paraná Portal 2016). 

Though Paraná is the third highest consumer of pesticides is Brazil, it has its own pesticide law, and 

only a 22% of pesticides registered in Brazil are approved for use in the state (Benatto et al. 2013). 

Nevertheless, 80% of pesticides utilized in the state are considered dangerous or very dangerous. 

Quilombola communities have been affected by the wrongfully use of pesticides in the state of Paraná 

in 2017 (Agência de Notícias do Paraná 2017a). 

Paraná has the third highest deforestation rate of the Atlantic Forest in Brazil (out of 17 states) 

(Fundação SOS Mata Atlântica & Instituto Nacional de Pesquisas Espaciais 2017). There are 

successful programs to regenerate the Forest (Fundação SOS Mata Atlântica 2017a). However, there 
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are still many cases of illegal deforestation in the state (Fundação SOS Mata Atlântica 2017b). In 

Paraná, there are 44 mammals and 57 plants in risk of extinction, that is in addition to other non-

accounted for species (BRASIL. Decreto nº 7.264, from 1st of June of 2010; Centro Nacional de 

Conservação da Flora cited by Kowalski 2017). 

From the Climate Change Vulnerability Index 2017 (Verisk Maplecroft 2016a), it is possible to see 

that the weather-related risks within Brazil and within Paraná vary considerably. North Brazil is under 

higher risk in comparison with South Brazil. While East Paraná area is classified between low and 

medium risk, west Paraná is between medium and high risk (in a scale of low<medium<high<extreme 

risk). So far, there is a limited impact from climate change in Paraná (WWF & KfW 2018). However, 

this topic has been widely discussed and studied, and experts alert to the possibility of reduction in 

soy production in Brazil due to increasing temperatures (Banco Internacional para Reconstrução e 

Desenvolvimento 2013; Ministério da Ciência, Tecnologia e Inovação, p. 312; Pinto et al. 2007). 

The water risks in Paraná include high contamination probability, in addition to many areas with very 

high occurrence of floods. The overall risk, according to the Water Risk Filter provided by (WWF & 

KfW 2018) states that in the global map, Paraná has a risk of 2,6-3,0 in a scale from 1 to 5. According 

to Aqueduct Water Risk Atlas (World Institute Resources 2018), the risk is from 0-2 in a scale of 0 

to 5. Most of the state comprises of areas with high and very high threat to biodiversity associated 

with water risk (WWF & KfW 2018). 

In this context, irrigation is not a uniform measure across the state. It is recommended, but many 

farmers are not convinced of the economic benefits, especially small farmers. Nevertheless, in 2012, 

farmers from Paraná started investing more on irrigation systems, because there were quite a lot of 

losses due to weather conditions (Globo Rural 2012). 

GHG emissions (contributors to climate change) due to soy production vary within the country 

(Maciel et al. 2016). In South Brazil, these emissions are mainly due to liming, fertilization, and 

seeding. 

According to the Paraná government, the three main ethnic indigenous groups living in the state are: 

Guarani, Kaigang, and Xetá (Maranhão ca. 2017). Even though Paraná is not particularly known for 

its agrarian conflicts, there are still many issues regarding the rights of indigenous communities, 

commonly against farmers and landowners. Some indigenous groups that were forced out of their 

lands in the past have tried to return to their original ‘homes’. Upon return, they face not only 
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discrimination, but also lack of fundamental rights (such as potable drinking water, health care and 

education), as their land occupation is considered illegal (Masuzaki 2015). 

Other conflicts due to land use and ownership are still a reality even in more developed areas of Brazil 

such as Paraná. In December 2017, for example, there was a decision of land repossession in favor 

of a big company, which could end up expelling 14000 people out of their homes. Upon protests and 

the media exposure, the decision was revised (Giovanaz 2017). Nevertheless, it exemplifies the 

potential type of conflicts that happen. 

Masuzaki (2015) also draws attention to the fact that the discrimination of indigenous communities 

came to be through the actions of big farmers and politicians, backed up by the media. The idea that 

indigenous communities are a social regress and a hindrance to development is highly widespread. In 

one hand, indigenous communities want to live in and reclaim the land they once belonged to, where 

their ancestors were buried, or which has cultural meaning to them. On the other hand, farmers 

dismiss indigenous rights, and believe that this is an attempt of NGO’s and foreigners to weaken the 

Brazilian agriculture, dismissing the work they (farmers) put on that land. 

There is a legal process happening in west Paraná to define the boundaries of indigenous areas by the 

end of 2018. There is a lot of tension, conflicts and protests by farmers who oppose the amount of 

land claimed by the indigenous communities (Canal Rural 2017b). In addition to that, there is a lot of 

misinformation going around not only through farmers, but also in the speech of politicians, which 

increases the tension and the conflicts between indigenous and other communities in this process 

(Carignano 2017). 

In Paraná, the number of informal workers in the agricultural sector is lower than the National 

average, but still represent around 47% of workers (Departamento Intersindical de Estatística e 

Estudos Socioeconômicos 2014). 

In the study done by Inagaki et al. (2018) in west Paraná, they identify relevant hindrances to the 

popularity of organic soybeans production. Table 1 below summarizes some aspects present by the 

study. 
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Table 1. Hindrances to the popularity of organic soybean production in West Paraná (based on 
Inagaki et al. 2018). 

 

 

Table 1 exemplifies some obstacles related to the local characteristics. It gathers information 

presented to enrich the choice of events to be discussed in the risk assessment. The difficulties are 

separated by phase (planting, harvesting and commercialization). It is possible to understand that it 

is still a challenge to convert to organic soy in Paraná, even though the state has biggest number of 

organic farms in the country (Ministério da Agricultura e Abastecimento 2017 cited by Kugler 2017). 
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5.2 Methodology 

The social, environmental and economic aspects associated with the production of organic and 

Fairtrade soybeans can generate hazards, which pose risks to stakeholders. Risk can be defined as the 

probability of the hazard that the aspect can cause times the likelihood of its ocurrence (International 

Organization for Standardization 2009). According to the European Bank for Reconstruction and 

Development (ca. 2018), for example, environmental and social risks are the potential negative 

consequences that result from impacts to the environment or to people. To companies, these 

consequences include financial impacts, legal impacts and reputational impacts. 

Agricultural goods are inherently related to rather unpredictable and hard to control aspects, such as 

weather, technology development, prices, and so on. This vulnerable situation increases the 

importance of a risk analysis. Knowing the risks associated with the production of the raw material 

allows stakeholders to understand, prepare for possible impacts, and take management actions if 

necessary (Mühlen et al. 2013). The importance of risks analysis is also recognized within the organic 

and Fairtrade branches. Risk identification, assessment and management are “essential to strategic 

and efficient management” of agricultural production (FLO 2011b; Hoekman et al. 2016; Lima 2005).  

Based on Whyte and Burton (1980, p. 11) methodology, there are 3 steps for the risk analysis: Risk 

identification, risk estimation, and risk evaluation. Risk identification acknowledges the hazard and 

defines its characteristics. For that step, the main events which can potentially generate risks are 

identified. In the risk estimation step, the likelihood and magnitude of the negative events within the 

organic and Fairtrade context in Paraná-BR are defined. The risk evaluation step illustrates the 

different levels of risks according to the classification done through risk estimation. 

For most impacts and events here presented, there is not a quantitative model that could be used for 

the analysis. Nevertheless, the qualitative information of sources and pathways are a valuable 

decision-making tool (Whyte & Burton 1980, p. 16). It draws an overall picture of the current and 

possibly future status. 

According to the IFC (2013), each situation requires a customized risk analysis. In this work, the 

method illustrated by Takeuchi (1990, p.18) is utilized as the basis for the analysis. The risks are 

categorized according to the probability of occurrence and magnitude of consequences as shown in 

Figure 6 and defined in Table 2. The use of matrices work as an easy-to-use tool so that the interested 

parts can identify, assess and control the risks. The matrices enable managers to “consider the whole 

range of categories of risk affecting a business activity” (Hertsmere Borough Council 2007). 
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Definitions and classifications for the probabilities and magnitudes are established to better meet the 

specificities of this work. Figure 6 shows how the different risk-levels are presented on the matrix. 

Table 2 presents the criteria for classification of probability and magnitude impacts. 

 

 

Figure 6. Risk assessment table (amended from Takeuchi 1990, p.18). 

 

Table 2. Probability and Magnitude description. 
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Limitations of this work include lack of on-site research and a broad region for analysis. Worst-case 

scenario is taken into account for the analysis. However, it is important to acknowledge that each case 

is unique and will not necessarily lead to the worst consequence. The events and impacts often overlap 

each other so that a change in one of them can change the structure of the matrix. Importers’ values 

might also change the estimations. For example, being associated with certain environmental impact 

might be reasonable for some, but unacceptable for others, even if there are no legal implications. 

This analysis considers scenarios based on estimation and educated guesses. There is not a well-

documented amount of quantitative data. Thus, this lack of information is one of the limitations of 

this work. For example, there is not concrete data about the organic production in Brazil and in Paraná. 

Information about the amount, types and sales of organic inputs throughout the state and quantitative 

data about erosion in organic soy crops in Paraná were also not available. Projection for climate 

change impact is another limited analysis. The projections normally consider a long time-frame, such 

as 50 years. Thus, it is necessary to be cautious with estimations, and monitor new projections. 

It is important to understand that this assessment does not provide a fixed final answer. That is, a 

general understanding based on literature review is provided. However, a more detailed research and 

collection of data from the company and the region can generate a more accurate risk analysis and 

management. 
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6 RESULTS AND DISCUSSION

6.1 Risk identification and estimation 

The probability of occurrence of the negative events and magnitude of impacts associated with the 

production of organic and Fairtrade soybeans from Paraná are presented on Table 3 below. 15 items 

are analyzed. They are grouped according to their main aspects as shown on the left side of the table, 

which divides them as social, environmental, and technical aspects. The analysis considers a 10-

years’ timeline, and the expected expansion in the production is considered. The magnitude of 

impacts are estimated for farmers and importers separetly, producting two matrices later on. This will 

provide a better understanding of how different are the outcomes of the same activities. Thus 

generating a clear view of the farmer’s and the importer’s perspective. For importing companies, this 

will provide a tool to improve their commitment to their environmental and social values.  

Table 3. Probability of occurrence and magnitude of impacts caused by the negative events related 
to the production of organic and Fairtrade soybeans from Paraná. 

 

 

 

In addition to the values for probability and magnitude, the table shows which events are likely to 

increase proability in the future. These events are identified with an upwards arrow and can have an 
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increased probability if there are changes on the nearby future. Risks associated with public policies 

or with uncontrolable variables are more volatile, whereas risks associated with well established 

activities are less likely to presente a sudden high change. For example, deforestation rates could 

drastically change on the next few years if there is a change in the legislation during the present or 

next governamental board. The risk could increase and the event could quite easily move up on the 

matrix to a high risk position. On the other hand Limestone extraction and use is not likely to have 

an abrupt change, since the activity is well established and is done regardless of the soybean 

production. 

In the following items, the identification and estimation steps are discussed. Events are established, 

and consequences are exemplified. The estimated values of probability and magnitude presented on 

Table 3 are clarified. 

6.1.1 Social conflicts 

Social impacts derived from the expansion of soybean production include land concentration, small 

farmers’ vulnerability, displacement of peasants and natives, migration, poverty, rural violence, and 

poor working conditions. However, Fairtrade and organic standards value small farmers rather than 

big corporations. So that the whole system constructed based on organic and Fairtrade soybeans is 

less likely to generate these impacts. 

If the production is expanded into areas prone to social impacts, there is a higher probability of 

occurrence. For example, if farms are established in previously indigenous area, farmers might be 

asked to leave. According to Masuzaki (2015), conflicts in this scenario are commonly between big 

landowners and local communities such as indigenous and quilombolas (slaves-descendants). There 

are current conflicts and recent redistribution of land ownership in the Paraná area. 

Expansion by substitution of other crops can generate impacts if local crops intended for Brazilian 

consumption are being substituted by soybeans for exportation. Paraná is the biggest state producer 

of beans (Secretaria da Agricultura e do Abastecimento do Paraná ca. 2017), which is one of the most 

important staple foods in the country. Nevertheless, the production of beans is already foreseen to 

oscillate in the next years (Ministério da Agricultura, Pecuária e Abastecimento 2017). 

The overall probability is occasional (2). Consequences for farmers are catastrophic (4), as they might 

lose their properties, or might have the crops compromised due to conflicts. Consequences for 

importers are marginal (2), as it could compromise the social values of the company. 
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6.1.2 Working conditions 

Problems related to working conditions can range from slavery-like conditions, to a few extra hours 

of work per week. Whereas organic and Fairtrade crops are not likely connected with slavery work, 

the fact that many farmers might be uniformed about specific regulations and recommendations might 

leave them vulnerable. Farmers and family who work on their own farm might have a low disregard 

or knowledge about working hours, underage labor, safety equipment, and health related conditions. 

If violations of regulations happen, there can be not only threat to their health, but also social 

consequences (for example, if children are not able to study) and possible loss of certification, 

including monetary benefits. 

Frequency is remote (1), but consequences are catastrophic (4) for farmers, since they might not 

recover from the punishment which can include high fines and even prison time. Processing 

companies can lose credibility or raw material depending on when and how workers’ rights are 

violated. However, since it is of responsibility of the certification boards to make sure the standards 

are followed, importers have low liability regarding these subjects. Thus, consequences are marginal 

(2). 

6.1.3 Farmers’ economic conditions 

As discussed before, there is a risk of banks not being able to provide loan to new organic farmers. It 

is also quite common that a percentage of farmers will end up in debt if they cannot pay back the 

loans. There is a potential risk increase due to uncertainties of political policies for small farmers in 

Brazil. Economic crisis can also lead the government to reduce support for organic production. Even 

though the Brazilian government has had many different plans and projects to support organics, the 

termination of many projects during the current presidency does not bring an assurance of support to 

this agrarian line. 

It is also difficult for small farmers to get credit for bank loans to improve their farming conditions 

such as for the acquisition of new machinery (Petroli 2017). However, Fairtrade production allows 

farmers to have easier access to credit for their bank loans (Morrison 2012), and Paraná is a well-

established organic producer state within Brazil. The Fairtrade scheme done through an organization 

should be able to give better guidance in comparison with independent farmers. Frequency is 

occasional (2), since many farmers are under an organization, but not all. Consequences are 

catastrophic (4) for farmers, as they can go bankrupt. However, they are marginal (2) for processing 
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companies, as they can adjust if there is a change in suppliers. The impact can also be negligible for 

importers if they deal with a cooperative who was not affected by the bankruptcy of a few farmers. 

6.1.4 Limestone extraction and use 

Production of inputs to organic farming can generate great impact. Fertilizers, fuel and limestone can 

be the greatest contributors to increases a farmers’ carbon footprint. Organic fertilizers are believed 

to be more friendly than conventional ones, especially if derived from organic “waste”. Besides that, 

more information about new developed industrialized organic fertilizers is necessary to analyze their 

impact. In addition to that, the organic production utilizes less machinery work, and more manual 

labor. Therefore, limestone is likely the greatest contributor of GHG emissions on an organic soybean 

farm. Other environmental and social impacts related to its production are cited in item 2.7.1. The 

soil in Paraná is mostly acidic, so the use of limestone as an additive is quite common.  

Probability is almost certain (4), as many of these impacts are constantly registered in Brazil. 

Consequences are negligible (1) for farmers, as the impacts go against the values of organic and 

Fairtrade production, but do not violate a specific rule. Consequences are marginal (2) for importers 

depending on their social and environmental values. 

6.1.5 Deforestation 

Deforestation represents a risk to soy production even if farmers are not directly the actors. In one 

hand, deforestation of nearby areas can affect the ecosystem of farms. On the other hand, if farmers 

are related to the clearance of forests, they are at risk of losing their environmental credibility and 

their certification. As discussed in item 2.1.2, consequences of deforestation include droughts, 

contamination of waterbeds, reduction of fauna, contribution to climate change, loss of biodiversity, 

soil degradation, erosion, and increased sedimentation of water bodies. It can also affect pest control. 

If there is no available land to produce crops, production can be expanded into forested areas. 

However, the expansion of organic soybean production in Paraná is more likely to derive from 

conversion of conventional farms rather than expansion into new areas. Moreover, deforestation in 

Brazil is more common in areas such as the Amazon (North) or the Cerrado (Northeast) in comparison 

with Paraná (South). Nevertheless, as Paraná has a high number of illegal cases of deforestation for 

agriculture, the risk of soy crops being the cause needs to be considered. 

The crops can also contribute to push other activities such as cattle and conventional soybeans to 

other vulnerable parts of Brazil thus generating indirect deforestation, rather common in the country. 
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However, the fact that organic agriculture commonly includes small farmers reduces the risk of big 

corporation pushing farmers into forested areas. Yet, there is a risk that soy crops in general start to 

be increasingly associated with this indirect deforestation (IFC 2013). 

Probability is occasional (2). Magnitude for farmers is catastrophic (4) as it might affect yield, but 

also lead to loss of certification. Impacts for importers is marginal (2). Lower supply due to 

environmental deterioration can be managed. Besides, importers can change their suppliers if they 

assume the environmental values of the company are compromised. Deforestation is also associated 

with social conflicts, but these are discussed in a separate item. 

6.1.6 Pesticide contamination 

Organic crops are vulnerable to pesticide contamination, as the chemicals might negatively affect the 

natural pest control methods (e.g. insects), and it can compromise the quality of the product. Paraná 

is one of the states in Brazil that consumes the most pesticide (Spadotto et al. 2004). Therefore, there 

is a higher potential for pesticide contamination, which can occur not only through wind drift, but 

also through water and soil contamination. The organic soy production in Paraná has been 

compromised in 2010 due to pesticide contamination (Peres 2011). Even though Paraná has stricter 

policies towards pesticide use, the recent governmental project to facilitate pesticide use in Brazil has 

the potential to increase the probability of contamination.  

Registered cases of Dicamba drift damage to soy crops, in addition to the fact that Dicamba resistant 

crops were approved in 2016 in Brazil increase the chances of contamination. Pesticide presence in 

water has been detected many times in Paraná, including contamination with glyphosate (Ronco et 

al. 2016). There is a reasonable probability (3), since a major case has been registered in Paraná, and 

the risks tend to increase in the next few years. Consequences can be catastrophic (4) for farmers, as 

they might have to sell the product as conventional (Maynard et al. 2012). Consequence for importer 

are critical (3) like GM contamination, as they might have to find another supplier, or bear with lower 

production. 

6.1.7 Nutrient contamination 

The risk of nutrient contamination will highly depend if farmers utilize manure or other fertilizers, 

and how well they are managed. For instance, if there were soil analysis done before the application 

of fertilizers, the risk would be lower. There is no imminent risk for the soy production in the short 

term. However, in the long-term, it can lead to water contamination/scarcity and other environmental 

impacts which can cause a considerable decrease in production. In the local context, it should be 
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noted that Paraná already has problems with river water quality (even though contamination is mostly 

from major cities’ wastewater) (Gonçalves 2012). Probability is occasional (2), since the popularity 

of organic fertilizers is increasing, but not all farmers are aware or can determine the correct dosage. 

Consequences are marginal (2) for farmers, as they could experience a reduction in production, but 

the pathway for contamination and impacts progresses slowly. The consequences for importers are 

negligible (1), because of the complicated pathway and the long timetable for impacts to take place. 

6.1.8 Erosion 

According to Merten and Minella (2013), soybean crops in Brazil contribute and will significantly 

increase contribution to erosion. Even upon adoption of conservation practices, soy crops represent a 

big share of erosion due to its large area. Paraná has been a reference on soil conservation. However, 

mechanization of crops has led farmers to let go of conservation practices (Globo Rural 2014). 

Organic producers are less likely to disregard conservation measures. Nevertheless, erosion is 

happening regardless of the growing method, and about 30% of properties in Paraná are suffering 

from erosion (Folha de Londrina 2017). 

According to Colozzi (2017 cited by Folha de Londrina 2017), methods and techniques to contain 

erosion are starting to be ineffective in the soils of Paraná due to improper use. Thus, there is an 

almost certain probability (4). Consequences are marginal (2) for farmers, as the degree of erosion 

would likely be small. Farmers can adopt measures to reverse lower yield caused by erosion such as 

application of nutrients and/or organic matter, and irrigation. Impacts are negligible (1) for importers, 

as the possible need for inputs should be small enough to not affect the prices (especially since 

importers are likely paying a fixed price established on the Fairtrade contract). 

6.1.9 Weather conditions 

Soybeans are mostly a rain fed crop (Phélinas & Choumert 2017). Therefore, weather conditions and 

water availability can greatly affect yield. Rain, floods, droughts, availability of arable land, and 

biodiversity risk factors all have influence on the future of soybeans. Last year, for example, Paraná 

lost around 2 mmt of soy due to weather conditions (Agência de Notícias do Paraná 2017c). These 

conditions vary greatly throughout different areas in Brazil. The production in Paraná is less likely to 

generate water scarcity in comparison with soy crops grown in the Cerrado (Northeast). 

Adequate soil management, which is expected in organic farming, can allow the soil to hold water 

and withstand drought better than conventional counterparts (Hanson et al. 2004). However, as shown 

in item 5.1.2, there are risks of different intensities concerning climate and water in the Paraná region. 
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Some projections indicate a limited impact to agriculture, but other indicate drastic reduction on yield 

and available areas for agriculture in the long term. Probability is almost certain (4), as global 

warming and weather volatility have been happening already. Consequences are considered critical 

(3) for farmers because of either increased costs or lower yield. Impacts are also critical (3) for 

importers, since the consequences are likely presented in other areas as well, affecting worldwide 

production in general. That is, it is not a localized impact that could make it easy for importers to just 

find another supplier. 

6.1.10 Weeds, Pests and Diseases 

Methods utilized in organic production can diminish the probability of pests and diseases. However, 

the impact from such pests could be quite high, since organic production does not have the same 

availability of remediation mechanisms. According to Islas-Rubio & Higuera-Ciapara (2002), weeds 

represent the highest impact magnitude to loss of produce in soy production. 

IPM development throughout the state would help to contain the development of pests and diseases. 

However, programs to encourage IPM have had unstable popularity in Brazil (Conte et al. 2017). The 

great presence of GM and conventional crops, the development of pesticide resistance, and the gap 

to reach planned pesticide utilization contribute to the probability of occurence. The probability is 

occasional (2), since IPM is utilized in organic production, but there is still a change of pest attack 

and development. Consequences can be critical (3) for farmers who can have high remediation costs 

and loss of yield, and marginal (2) for importers, since they might suffer from lack of supply. 

6.1.11 GM contamination 

The GMO-related impacts for organic and Fairtrade soybeans are due to the risk of contamination. 

Sharing equipment with GM crops, for example, can lead to contamination. Paraná has managed to 

not increase GM production. However, the percentage of GMOs in the state and its neighbors is high. 

There are registered cases of producers in Paraná who had great losses due to contamination in 

equipment and transport of their organic soybeans, even though they had followed all the correct 

procedure for production and cleaning processes (Bem Paraná 2007). The probability is occasional 

(2), since it is small, but it has happened in the past. The product might not be considered organic 

anymore. Producers might have to sell the seeds as conventional seeds. Leading to a major economic 

loss which could compromise the whole future of the farm. Thus, consequences to producers are 

catastrophic (4). Importers might need to bear with lower production or find another supplier. 
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Consequences depend on the extension of the contamination, where it was found, and the 

preparedness of the company. Thus, impact can be critical (3). 

6.1.12 Lack of inputs 

Lack of inputs leaves the production vulnerable or compromised, especially in case of pest attack. 

Providers might not able to keep up with the increasing number of farmers transitioning to organic 

production. Even though this situation has greatly improved in Brazil (Salles 2016), Simonato et al. 

(2014) exemplifies that there are not enough providers who can produce and commercialize 

recommended insects for pest control in soy crops. Inagaki et al. (2018) also cites lack of inputs as 

one of the hindrances for the development of organic soybeans in west Paraná. Other important inputs 

include seeds, organic fertilizers and other organic pesticides. This is a reasonably probable (3) risk. 

It can reach critical (3) consequences for farmers, as the yield can greatly decrease. Impacts for 

importers are marginal (2), as they might receive a smaller amount of raw materials or deal with 

delays. The consequences are not catastrophic, because there are some exceptions for the use of 

pesticides if needed. 

6.1.13 Infrastructure 

Availability of equipment, facilities and technical support can have great influence on how the supply 

chain of soybeans runs. For medium sized farmers, labor shortage is also a problem. It has been an 

occasional issue throughout the agricultural scenery in Brazil and in Paraná (Agência de Notícias do 

Paraná 2017b; Lopes 2014). There are technological advances that allow farmers to overcome this 

problem (Figueiredo 2016), but the preference of manual labor instead of mechanical tools leaves 

organic producers at a bigger risk. Transportation can also be problematic in some regions of Brazil, 

especially for small farmers. However, the Paraná region has received investments, and the transport 

infrastructure (as of 2017) for soybeans has been smooth (SF Agro 2017a). 

As production is expected to increase, farmers might suffer if there is not private and governmental 

investment on the development of suppliers, technical support and exclusive infrastructure (to avoid 

contamination) such as drying and storage units. Research and development of techniques and 

methods for pest control and for organic additives are also important to support the supply chain. The 

political instability of the moment makes their forecast unclear. For farmers who are part of a 

cooperative, there should be a better structural support. However, as explained by Inagaki et al. (2018) 

and shown on Table 1, there is still a lack of cooperatives and associations in Paraná to provide this 

support. Nevertheless, probability is reasonable (3) since the production is expected to grow, and 
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infrastructure might take some time to adapt. Consequences for both farmers and importers are 

marginal (2), as it could result in extra costs or delay throughout the supply chain. 

6.1.14 Prices and Supply vs. demand 

The demand for organic Fairtrade soybeans is likely increasing. However, the supply might not be 

able to attend it (Sahota 2017). In the Brazilian market, the demand is already higher than the supply 

(Ming 2015 cited by Welle 2015). Economic and political crisis in Brazil have enforced a slow 

development of the organic market. Should that unstable state continue, it is likely that the organic 

production does not reach its full potential. Nevertheless, organic producers prefer to export rather 

than sell in the internal market, since the increment on price is higher in comparison with national 

prices (Deser 2006). Organic prices can easily become unstable (Hanson et al. 2004), and the supply-

demand relationship is the main factor that controls the price of organic soybeans. That is, the price 

oscillation of organic soybeans is unrelated to the price of conventional ones. It varies according to 

idiosyncratic risks of the organics’ market (Singerman et al. 2014).  

The political instability can also generate high price oscillation. Future contracts and prices 

established by the Fairtrade standards can help predict sales for both parts. However, if organic and 

Fairtrade contracts gain more popularity between producers, farmers are at risk of not finding buyers 

and having great expenses due to lower organic yield, and high prices for certification and standards. 

That would generate a great financial loss. Probability is occasional (2) since both farmers and 

importers can investigate and make early contracts to prevent this from happening. Impacts can be 

critical (3) for farmers if they are transitioning, since they might have to do high investments for the 

conversion process, before establishing premium-price contracts. Magnitude is marginal (2) for 

importers, since they have some time to prepare for this situation. 

6.1.15 Fairtrade popularity 

Fairtrade popularity could decrease among farmers and/or end-consumers. For example, if soybeans’ 

prices get high in a short amount of time, farmers might not be attracted to pay for their certification. 

Especially considering that minimum-price updates take a long time. Besides that, if the popularity 

of self fair-trade certification increases, the recognition of the official Fairtrade branding might be 

compromised. That is, the Fairtrade seal could lose impact on the market as it has happened already 

with sustainability labels, for which the number of different labels is very high and can confuse 

consumers (Atkison 2014). 
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Nevertheless, the popularity of Fairtrade continues to increase at the moment. Finland is the 5th 

highest per capita consumer of Fairtrade products (Lernoud & Willer 2017), and the Fairtrade 

production in Brazil is expected to rise (Sebrae 2016). Frequency is occasional (2), as this has 

happened with other seals, and there are self fair-trade seals becoming popular. Magnitude to farmers 

is critical (3), as they could lose the advantage of the minimum price. Importers would face marginal 

(2) losses, as this is probably a slow process, which gives them time to adapt. 

6.2 Risk Classification 

In this work, the events are classified in 5 different risk levels. Level 1 (dark green) is the lowest risk, 

and level 5 (red) the highest. The closer the risks are to level 1, the more acceptable they are. The 

closer they are to level 5, the higher the attention they require. 

Figure 7 and 8 illustrate on the matrix how the risks for farmers (Figure 7) and for importers (Figure 

8) are classified. Risks on the red color are the highest, and risks on the dark green color are the 

lowest. Risks with a high change of moving up the matrix are marked with an arrow. It is possible to 

see that in general, the risks present a higher level for farmers. 

 

Figure 7. Risk assessment matrix for farmers. 
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Figure 8. Risk assessment matrix for importers. 

 

Below, the risks are discussed according to the category they fall within. Measures that can be taken 

to reduce either the probability or the magnitude of consequences are presented. It is also important 

to acknowledge that as the time passes and the factors change, risks can move from the matrix either 

to a higher or lower level. 

Level 1 risk: These do not present significant risk for stakeholders. However, it is important to be 

aware of them, and of how they progress. Periodic assessment (e.g. every 5 years) is recommended. 

If there is a big change of national/international importance, the risk should be reassessed. The 

matrices show no risks for farmers in this level. For importers, the risks are Nutrient contamination 

and Working conditions. 

Level 2 risk: Level 2 risks are light green on the matrix and represent a low-medium level. Similar 

to level 1 risks, stakeholders should be aware of them and observe that they do not get higher. Period 

of reassessment should be smaller than for level 1 risks, for example every 3 years. For farmer, the 

only risk in this level is Nutrient contamination. For importers the risks are: Farmers’ economic 

conditions; Social conflicts; Deforestation; Weed, pests, and diseases; Price and Supply vs. Demand; 

and Fairtrade popularity. 
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Level 3 risk: Medium level risks are yellow on the matrix. Risks should be periodically monitored 

(e.g. every year). Even though they might not cause immediate impact to stakeholders, monitoring 

prevents that they become a high-risk problem. Whenever possible, measures to reduce the 

probability/consequences should be taken. For example, to reduce risks related to infrastructure, 

investments can be made if either farmers or importing companies see it as economically beneficial. 

Risks for farmers are: Limestone extraction and use; Infrastructure; Fairtrade popularity; Weed, pests, 

and diseases; Price and Supply vs. Demand; and Working conditions. Risks for importers are: 

Erosion; Lack of inputs; Infrastrucutre; and GM contamination. 

Level 4 risk: These are medium-high level risks which should be monitored continuously, and 

measures should be taken to reduce the probability or the impacts they might cause. They are 

presented in orange on the matrix. Level 4 risks for farmers are: Erosion; Farmers’ economic 

conditions; Deforestation; Lack of inputs; GM contamination; and Social conflicts. For importers the 

risks are: Limestone extraction; and Pesticide contamination. 

Level 5 risk: The highest level of risk requires immediate measures to reduce possible impacts and 

probability. In this case, Weather condition is classified in the highest level for farmers and importers. 

Farmers also have Pesticide contamination in this level. Weather is a factor that cannot be controlled. 

Measures taken to reduce climate change are not tangible from the point of view from either farmers 

or importers. However, there are measures that can be taken to reduce the impacts caused by weather 

vulnerability. Some of the measures for farmers include: diversified crops and varieties, multiple 

sources of income, and crop insurance (Shannon & Motha 2015). 

6.3 Risk Prioritization and Management 

To manage the risks, it is necessary to adapt the matrix according to the stakeholder’s characteristics. 

The measures already taken must be considered. For example, if a importing company is already 

prepared for price fluctuation, or for reduced supply, the magnitudes can be reassessed. Experience 

and previous problems should be taken into account. Companies can also decide to adopt a different 

approaches other than a worst-case scenario. It is important to prioritize which risks to manage first. 

The risks which bring the highest economic impact, or which can have the fastest course of action 

should be prioritized. 

In this scenario, it is important to consider that the type of contract between suppliers and buyers 

defines how much influence buyers can have over the environmental and social standards of their raw 
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material. That is, as the contract moves from spot purchase (immediate delivery) to forward contract 

(direct contract between processing companies and farmers to a future date, before the raw material 

is planted), buyers have a bigger chance to influence the standards used for production of raw 

materials (IFC 2013). Therefore, the closer importers are to forward contract, the more power they 

have to manage the risks. In addition to that, from the importer’s point of view, the more knowledge 

about the production chain, the more leverage they have (IFC 2013). In other words, if the company 

is interested in improving environmental factors or reducing risks, they need to be informed about the 

supply chain. 

Identifying the specificities associated with the risks is important for the monitoring step. For 

importers, that means to have clear traceability and information about the specific origin of the 

soybeans. However, it can be difficult as it might not be obvious for importers where exactly the 

soybeans come from if they have a contract with a cooperative. For this purpose, mapping is a 

valuable tool to pinpoint important information about producing areas and neighboring areas. 

Mapping of neighboring farms’ pesticide use can help to better assess the risk of pesticide 

contamination, for example. Establishing indicators is also an essential tool to do the monitoring step. 

To monitor the risks, it can be useful to keep up to date with reports and projections made by groups 

such as The World Bank, WWF, and Embrapa. They provide information on climate change, water 

availability, weeds and pests, technology development, and so on. The NGO SOS Mata Atlântica also 

provides reports on the Atlantic Forest deforestation status within the country and the Paraná state. 

Monitoring of legislation changes and political policies can also help assess the current status of risks 

that are related to them. For example, cut in research investments can increase the risks related to lack 

of inputs in the future. Following these changes can help anticipate and prepare for future challenges. 

Farmers have a more active role and power to reduce the probability of environmental impacts. For 

that to happen, it is important to ensure the use of tools provided and suggested by the certification 

standards such as the use of green barriers to avoid pesticide contamination. It is also important to 

follow technical recommendation on the application of nutrients, limestone and other inputs. This 

should help not only to keep a health environment, but also to avoid future liability if there is, for 

example, nutrient contamination on water bodies, which is difficult to find who is guilty. Ensuring 

soil and water conservation practices can help prevent degradation and future liability, and IPM can 

prevent yield loss to pests. Farmers can also take an active role by getting involved in policymaking. 

Getting ahead and speaking up during open meetings is important to help channel investments 

towards their production. For example, for the construction of supporting infrastructure. 
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Preparedness can reduce some of the consequences’ magnitudes similarly to what the Fairtrade 

contracts provide. For example, to reduce the impacts from lack of supply, one can seek information 

about all the methods and alternatives to chemical inputs, establish early relationship with suppliers, 

and support (and demand governmental support to) the development of new products. 

When there are manageable risks that represent similar distress for both farmers and importers, they 

can act together to reduce the probability or impact. For example, investments in private equipment 

to avoid GM contamination and delays in supply can be discussed if both parts are interested in 

investing financially to reduce the risk of contamination. 

In the case of the Fairtrade certification, good communication between farmers, cooperatives, and 

importers can clarify if recommendations are being followed, and what are the practical advantages 

of the Fairtrade certification. This can enhance not only environmental and social performance, but 

also work as a tool to connect consumers and the values supported by the Fairtrade seal. To prevent 

loss of certification, farmers must be aware of the standards, and of the consequences their actions 

might have. Therefore, making sure farmers are well instructed and up-to-date with the latest 

regulations and recommendations is an important method to reduce the probability of occurrence. 

FLO provides a Public Compliance Criteria List, which translates requirements into verifiable points 

and can be used to do an assessment (FLOCERT 2017). 

Another take on the management plan, is to understand the consequences of the risks. For example, 

from the analysis done from 6.1.1 to 6.1.15, it is possible to see that loss of supply or credibility is 

what affects importers the most. In contrast, reduced yield and economic loss if the product cannot 

be sold as organic or Fairtrade (loss of certification) is what affects farmers the most. Thus, holistic 

management measures can be taken to avoid such consequences, rather than focusing on separate 

pathways. 

To avoid risks related to the expansion of soybeans, importers must be informed about the areas and 

new farms which are providing additional supply whenever they require a larger amount. To tackle 

other consequences and reduce the impacts, importers should define a plan and strategies to deal with 

the risks involving lower supply. Farmers should consider insurance policies to reduce impacts of 

risks such as debt and bankruptcy. Importers can actively investigate and encourage farmers to get to 

know the legislation and standards to avoid accidental loss of certification. Internal audits can be 

conducted as a tool to assess their status. Overall, it is important that farmers actively ensure good 

practices to preserve the environment, and for importers to keep open communication and encourage 

preventive measures. 
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7 CONCLUSIONS AND RECOMMENDATIONS 

This work analysed the main impacts associated with the production of organic and Fairtrade 

soybeans in Brazil. The literature review provided information about the impacts related to soy 

production, in addition to the limitations, advantages and changes brought by the adoption of organic 

and Fairtrade certification. The study case shows a risk assessment of the production in Paraná. 

Matrices with risk levels for importers and farmers were developed to provide a visualization of the 

risk levels, the probability of occurrence, the magnitude of impacts, and differences on these 

magnitudes. 

The literature review showed that there are risks brought by the certification requirements such as 

GM and pesticide contamination, which can lead to loss of certification. However, both Fairtrade and 

organic certifications actively reduce the probability of environmental and social risks. Fairtrade 

contracts also help to prevent economic impacts. In addition to that, certification can represent a lower 

liability for importers. While consequences for farmers are mostly associated with certification loss 

and reduced yield, impacts for importers are mostly reduced supply and loss of credibility. 

From the assumptions utilized, it was shown that the risk levels are different for importers and 

farmers. In general, the risks are higher for farmers. However, the opposite can also occur. Therefore, 

it is necessary for stakeholders to consider their priorities. Measures to reduce the level of the risks 

should be taken whenever possible and economically viable. In addition to that, stakeholders must be 

prepared for risks that cannot be controlled. 

The characteristics of the area where the soybeans are produced were also found to be relevant. There 

are features, impacts and risks that are country-specific. Even different regions of the same country 

can lead to different risk levels. That is because they have different environmental and social realities. 

In Brazil, soybeans grown in the northern areas are more prone to environmental and social impacts 

in comparison with soybeans grown in Paraná. 

As a result of this work, the main risks associated with organic Fairtrade soybean production from 

Brazil derive from: Social conflicts; working conditions; farmer’s economic conditions; limestone 

extraction and use; deforestation; pesticide contamination; nutrient contamination; erosion; weather 

conditions; weeds, pests, and diseases; GM contamination; lack of inputs; infrastructure; prices & 

supply vs. demand; and Fairtrade popularity. From the case study, we conclude that the highest risks 
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to farmers are represented by weather conditions and pesticide contamination. For importers only the 

weather conditions fall into the highest risk level. 

Risks with high chances of moving to a higher level in the matrix in the near future are: social 

conflicts, deforestation, GM contamination, pesticide contamination, price & supply vs. demand. 

That happens mostly because of the political instability and changes in legislation throughout the 

country. 

Further studies that include the specific characteristics of each company and farmers are 

recommended for a more accurate risk assessment. Differences between legislations can be analyzed 

to better understand environmental, social and economic risks involving an importer’s moral liability. 

Many parameters have a higher tolerance in developing countries such as Brazil in comparison with 

Europe. For example, even though a local study can show that pollution due to agricultural practices 

did not make the water improper for consume, importers should bear in mind that that same result 

could be considered unacceptable in Europe. 

In the Brazilian legislation, the legal limit of pesticide use and pesticide presence on drinking water 

is many times higher in comparison with the European legislation. The presence of glyphosate 

allowed in drinking water in Brazil is 5000 times higher than in Europe. The minimum salary in 

Brazil is estimated to be around 4 times lower than the necessary amount to cover costs with food, 

housing, health, education, clothing, transport, leisure and social security (Departamento Intersindical 

de Estatística e Estudos Socioeconômicos 2018; Caleiro 2018). That is, even if workers receive the 

legal minimum salary, it is not necessarily the ethical amount they should be paid. When performing 

a study about suppliers, companies can define their priorities and principles and perhaps go over legal 

liability and more into environmental and social justice. 

Additional factors to be investigated are losses throughout the supply chain and transportation 

methods. Efficiency should be increased to reduce impacts and improve outputs. There are losses in 

stages such as: soil ploughing and levelling; weeding; pre-drying; transport; handling; storage; and 

processing (Islas-Rubio & Higuera-Ciapara 2002). Therefore, if stakeholders are aware of emissions 

and efficiency rates throughout the supply chain, they can aim to improve them whenever possible. 

In addition to that, it is important to consider that factors such as Land Use Change can generate great 

environmental impact (Maciel et al. 2016), but are commonly not considered during analysis. 

For a more accurate result of water risks, the Water Risk Filter produced by WWF in collaboration 

with KfW can be used through input of specific company’s information. Life Cycle Analysis, Carbon 
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and Water footprint throughout the supply chain are also valuable tools for the company to establish 

their priorities. For example, a life cycle analysis involving the environmental load of inputs (such as 

fertilizers, limestone, and fuel) can help determine which factors bring the most increment to the 

company’s environmental load. 

Overall, a deeper study is necessary to accurately identify, classify and estimate the risks for a certain 

farm or importer. However, the matrices presented on this study can be utilized as starting point for 

risk analysis and management within industries that utilize organic and Fairtrade soybeans. Upon 

understanding of environmental, social and economic aspects related to the production of soybeans, 

farmers, cooperatives and importers can better align their principles with the impacts of their 

production. 

This study provides recommendations for Finnish companies in how to internalize environmental and 

social sustainability concerns into their operations, and especially in supply chain management when 

importing soybeans. This is well aligned with the EU’s recommendation that companies should 

increase transparency in reporting the environmental and social impacts of their activities. It is 

especially relevant considering the amount of key raw materials sourced from abroad, where 

importers have low responsibility, whilst the economic benefits of having safe access to high quality 

raw material is high. 
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8 SUMMARY 

Soybeans are an important raw material for the food industry. As population has been increasing 

along with food consumption, the concern for impacts caused along the supply chain becomes more 

relevant. It is then important to identify and understand the environmental, social and economic 

impacts related to the production phase of raw materials, in this case, of soybeans. In this scenario, 

the popularity of organic and Fairtrade labels has increased as a way to ensure that fair and 

environmentally friendly standards are being supported. 

The purposes of this study were to identify the main environmental, social and economic impacts 

related to the production of Fairtrade organic soybeans, to understand how these impacts affect 

different stakeholders such as farmers and importers, and to assess and estimate the potential risks 

these impacts represent through a case study. 

Brazil is a large exporter of soybeans, representing one of the most important actors for future supply. 

The production in the Paraná state, which can be (and is) imported to Finland, was presented as the 

study case to help understand the influence of local characteristics in the assessment and to exemplify 

the risk analysis. It provided a tangible assessment for farmers and importers. The literature review 

explained the main points of the legislation and standards, and described the pathway of the impacts 

during the production of soybeans. Specific risks associated with the certified organic and Fairtrade 

production were also analyzed. The spectrum of the review was broad, including not only scientific 

papers, but also public opinion, local news, and local studies. 

The literature review revealed a vast array of interconnected impacts to the environment, farmers, 

and the nearby communities. In the environmental sphere, these impacts include: deforestation; 

habitat fragmentation and/or clearance; biodiversity loss; droughts; water pollution and scarcity; 

reduced resources for local’s livelihood; erosion; soil degradation; weeds, pests and diseases; and 

even contribution to climate change. In the social context, the main impacts identified were: 

dissolution of small- and medium-sized businesses; peasants, indigenous and slave descendants 

displacement; slavery work; land concentration; increased rural violence; increased migration; poor 

working conditions; and dimishment of local food supply. In the economic field, there are issues 

related to pricing of commodities, governmental incentives, farmers’ ability to obtain and pay back 

loans, and unbalanced supply vs. demand. In addition to that, there are health and environmental 

concerns related to the use of pesticides and genetically modified seeds. 
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Despite the potential of these impacts to be widely associated with soy production, the investigation 

of standards and legislation for organic and Fairtrade certifications showed how these seals can help 

reduce the impacts. Environmental preservation is the basis for the organic legislation and standards. 

The methods and techniques utilized on the production should be as natural as possible. These 

requirements lead to a production which already reduces many of the impacts and risks associated 

with the conventional production. For example, the health risks linked to pesticide use or ingestion 

of genetically modified seeds become virtually non-existent. 

The Fairtrade standards aim to support good working conditions, with rightful compensation of 

workers, and improving the local quality of life. So similarly to the organic standards, it reduces the 

social risks associated with conventional soybeans. Fairtrade and organic standards are 

complimentary, but overlap each other in many aspects. The Brazilian organic requirements, for 

example, include many social aspects. However, the focus of each legislation and the lack of 

equivalence between European and Brazilian legislation makes both certifications required. 

Despite the benefits from the certifications, both organic and Fairtrade standards create a new set of 

risks for the companies. On the one hand, the certifications ensure a reduction of risks such as 

presence of pesticides on final product. On the other hand, they also generates risks such as pesticide 

contamination, which could compromise the certification labels and the quality of the product. 

To perform the assessment, first the potential negative events were identified. There were 15 events 

included in this analysis: Social conflicts; working conditions; farmer’s economic conditions; 

limestone extraction and use; deforestation; pesticide contamination; nutrient contamination; erosion; 

weather conditions; weeds, pests, and diseases; GM contamination; lack of inputs; infrastructure; 

prices & supply vs. demand; and Fairtrade popularity. 

After that, the probability and the magnitude of the consequences were estimated. Based on that, the 

items were classified in the matrix according to their risk level. Two matrices were produced, one 

considers the impacts to farmers, and the other considers the impacts to importers. The highest risks 

for importers derive from weather conditions. For farmers, besides weather conditions, pesticide 

contamination also represents high risk. Items that are likely to move up on the risk matrix and 

become a high risk for farmers are deforestation, GM contamination, and social conflicts. For 

importers, pesticide contamination is the one that is more probable to become a high risk in the future. 

The chances of items moving to a higher risk level on the matrix are highly dependent on whether the 

factor can be influenced by political policies or if it is based on a well-developed and established 

activity. 
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In general, farmers are more at risk because the organic and Fairtrade certifications provides a lower 

liability of impacts for importers. The impacts for farmers are mostly associated with certification 

loss and reduced yield, whereas risks for importers are mostly due reduced supply and loss of 

credibility.  

For future research, it is recommended to further analyze differences between legislations, which 

could potentially improve environmental, social and economic risks involving an importer’s moral 

liability. Other aspects to be investigated are losses throughout the supply chain and transportation 

methods. Efficiency should be increased to reduce impacts and improve outputs. To obtain a more 

accurate risk matrix, it is necessary to factor the particularities of producers and importers. 

The results of this study provides a basis for risk management for importers and farmers/cooperatives. 

They can learn more about the environmental, social, and economic impacts related to their activity, 

and plan their management strategies. That way, the values established by the company or farmers 

can be ensured on the product.  
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