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Abstract 
This study is an analysis of uncertainty and inaction among actors of the agricultural industry 
in the Cerrado region of Mato Grosso, Brazil. The Cerrado is a vast savannah biome 
neighboring the Amazon and is fraught with both concerns for the environment, the 
sustainability of industrial farming and those seeking land rights within it. The region, which 
is the largest exporter of soy in the world, is of great ecological importance but presently 
lacks strong protection and is experiencing vast deforestation due to industrial agriculture. 
There are colonization projects to provide land rights to landless farmers, however the process 
also presents uncertainties in adaptation. As such it requires further study to understand how 
and why only limited responses to climate change are enacted. Data was collected through 
qualitative interviews of individuals living in the region and through selected literature. The 
information was analyzed to see how uncertainty arose among respondents and how this can 
lead to inaction. Uncertainty was identified surrounding continued soy production, climate 
change and land tenure. Responses to reduce uncertainty proved difficult for many 
respondents due to limited resources, knowledge gaps and skepticism. The results suggest 
uncertainty will remain as a cause for inaction unless methods to reduce it can be proven 
effective. Further findings indicate that complex land tenure regimes as well as weak 
enforcement of nature protection both need to be addressed with a firmer stance.  
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Figure 1: Cerrado vegetation showing signs of controlled burning near Sorriso, Brazil. Photo 
taken August 2019. 
 
1.1 Background  
 
1.1.1 The Cerrado and Agriculture Within It 
The Cerrado, Brazil’s savannah vast biome seen above in Figure 1, has been noted as one of 
the most ecologically diverse regions in the world (Strassburg et al., 2017). Despite its size 
and importance, until recent years, little attention has been paid to conservation in this region, 
with the Amazon biome dominating Brazilian and international conservation efforts. These 
have had considerable success, with mechanisms such as the Soy Moratorium drastically 
reducing deforestation due to soy cultivation (Gibbs et al., 2015). However, this control was 
implemented solely in the Amazon, leading to the unintended consequence of soy expansion 
in the Cerrado. This has led Brazil to be the world’s largest producer and exporter of soy 
beans. With food commodity, animal feed and biofuel industries increasing demand for soy, 
both within and outside of Brazil, there has been year on year growth of this market, with 
much of the natural vegetation land converted to soy farming coming from the Cerrado 
(Sawyer, 2008). While great wealth has come about due to the ever-expanding soy frontier, 
this has profound negative impacts for the environment and some of those living in the region.  
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To create an over view picture of the economic, ecological and social situation in Cerrado the 
following will be discussed. First a look at the study area, the Cerrado portion of the state 
Mato Grosso in Brazil. It will include discussion on agriculture and soy production in the 
region, along with the continued impacts of cultivation on the environment and on 
individuals. Lastly the land tenure and colonization of landless farmers in the state will also 
be discussed, regarding the complexity of the system and how it impacts upon those living 
there.  
 
Mato Grosso is one of 27 states of Brazil, and one of the largest, shown in Figure 1 below. 
The state is covered by three ecological biomes as shown in Figure 2 below, the rainforest 
(Amazonia), wetlands (Pantanal) and savannah hence force referred to by its Portuguese name 
Cerrado (Lathuilliere, Johnson, Galford, & Couto, 2014). Mato Grosso, while one of the 
largest states, represents only about 1.5% of Brazil’s population, meaning the density is quite 
low. This is reflected in its mainly agrarian society, a mix of both traditional and continuously 
expanding industrial farming (de LT Oliveira & Hecht, 2017). This farming, though almost 
entirely on the latter of the two forms mentioned, has brought great wealth to some in the 
region, topping salaries in far more developed states (Richards, Pellegrina, VanWey, & Spera, 
2015). As well as leading to development of infrastructure and services in the region 
(Fearnside, 2001b). However, soybean farming remains inaccessible for the majority of 
farmers due to large inputs and initial resources required.   
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Figure 2. Mato Grosso’s location within Brazil as well as a map displaying ecological biomes 
of the state. Adapted from Lathuilliere, M., Johnson, M., Galford, G., & Couto, E. (2014). 
Environmental footprints show China and Europe’s evolving resource appropriation for 
soybean production in Mato Grosso, Brazil. Environmental Research Letters, 9, 
074001.(Lathuilliere et al., 2014) Copyright 2014 by the Name of Copyright Holder. Adapted 
with permission. 
 
In recent years the rapid expansion of the soy frontier, both from production shifting from the 
Amazon biome and newly cleared land, has generated great investment (Lathuilliere et al., 
2014). This has transformed a savannah landscape made up of small-scale farms, into one 
dominated by large industrial farms (Adams, 2008). While this has brought much needed 
infrastructure to the region such as the BR-163 highway, it has also allowed traditional 
farmers to become marginalized (Fearnside & de Alencastro Graça, 2006). These 
improvements have made the once difficult to access region more reachable, bringing in 
groups of both wealthy farmers trying to capitalize on the agriculture boom, especially soy 
and landless farmers looking for plots of land to cultivate on a subsistence level.  
  
The importance agriculture has for the economy in Brazil cannot be understated. In 2014 it 
represented around 20% of Brazil’s GDP (de LT Oliveira & Hetch, 2017). In Mato Grosso, 
this number swells to over 70% when including both sectors of agriculture and the supporting 
agribusiness industry (Guilhoto, 2004). Within some of the major cities in the Cerrado there 
is great pride and appreciation for the industry which has brought the region to international 
prominence. The region often gets the title of “Soybean Capital of the World”, and individual 
cities in the Cerrado use it to promote themselves as such (Peine, 2010). There are several 
factors which help influence this and give Mato Grosso an economic advantage in drawing 
individuals to migrate and participate in this industry. 
  
It has been shown across Brazil that land clearing is linked with the price of land (Cattaneo, 
2008). Due to the low population density there are many opportunities for conversion to 
farmland. This conversion, known as extensification of land, along with intensification 
(increasing output per area) are a direct result of increasing agricultural, mostly soy, 
opportunities in the region (Lauthuiliere et al., 2014). These methods are greatly increasing 
output to meet demand, however focusing on increasing yield often permits overlooking 
negative externalities that it brings about (Pretty, 2018). Considering that soy demand is 
increasing, as well as production in Mato Grosso, it is likely the agriculture sector will 
continue to dominate the state for years to come. As such it is important to examine the 
negative impacts caused by this industry. 
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Despite the importance, and in recent decades boom, of agriculture in the Cerrado, the 
ecological make-up of the region does not create the easiest cultivable conditions without 
intervention. The soil in the savannah is often weathered and not nutrient rich (Richards, 
2015). As such, industrial farmers must resort to nitrogen rich soil fertilizers to ensure high 
yields, often from international suppliers (Lauthuiliere et al., 2014). Soybean farming also 
leads to soil compaction and erosion (Fearnside, 2001b). This already fragile soil is further 
strained by soy production which most often employs the use of chemicals and pesticides, 
known as agri-toxins in Brazil, which can damage both soil and water sources (G. d. L. T. 
Oliveira & Schneider, 2016). Nutrient loss in soil is devastating as it is considered non-
renewable on a human time scale (Gomes et al., 2019). With the delicate environmental 
conditions of soil and water, as well as the people who depend upon them, further expansion 
of harmful agriculture can have profound impacts. 
 
Irrigation is an important factor when considering agriculture in Mato Grosso. The Cerrado 
biome has two distinct seasons, dry and wet. The wet season, from September to April, 
accounts for over 95% of yearly rainfall (Bäse, Elsenbeer, Neill, & Krusche, 2012). This 
aligns with the traditional soy growing season as it is water intensive (Lauthuiliere et al., 
2014).  While generally there is no need for irrigation for soy, double or even triple-cropping 
per year is common with varied crops during the dry season. As such irrigation is needed 
during the dry season, causing year-round high demand for water (Lauthuiliere et al., 2014). 
The dry season can see a number of different crops such as cotton, corn and sunflowers, but 
the biggest during the wet season is soy. 
 
Soy cultivation requires considerable inputs in addition to water, to include machinery and 
pesticides which favors large, commercial farms. However, the industry is not labor intensive, 
so it brings few full-time jobs. Despite some national programs designed to support soy 
cultivation by small-scale soy farms, large operations dominate the landscape of Mato Grosso 
(Júnior, Leite, Clemente, & Perez, 2012). The negative environmental impacts this have been 
reported extensively, and the 2019 Amazon wildfires which garnered worldwide attention are 
coupled with increased soy production. While international condemnation of the practices and 
ever-increasing soy frontier persists, there are farmers and officials in Mato Grosso pushing 
for expansion of farmland. Even with difficulties, such as soil nutrient depletion, high 
investment, workers inequality and chemical inputs, industrial agriculture is the dominating 
industry in Mato Grosso with growing environmental concerns. 
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The Cerrado has been referred to as a biodiversity hotspot, with a large number of endemic 
species (Strassburg et al., 2017). Across more than 2 million square meters the Cerrado hosts 
over 160,000 species, many of which have co-evolved with each other (Ratter, Ribeiro, & 
Bridgewater, 1997). Recent trends in increasing land use for agriculture have threatened some 
species due to decreased natural vegetation. The shrinking area remaining for the rich 
biodiversity is a concern for conservationists, as is the increasing carbon emissions due to 
agriculture (Richards, 2015). These two factors have garnered some response to protecting the 
savannahs of Brazil, however when compared to the Amazon this response has been far less. 
 
Despite its intrinsic value, the Cerrado has not been afforded large protections like the 
neighboring Amazonia biome. In fact, soy farming was recognized as a driver of Amazonian 
deforestation, leading to the voluntary zero deforestation Soy Moratorium. This encouraged 
soy supply chains to source their soybeans from farms located in the Amazon which did not 
expand into natural vegetation and had both positive and negative impacts (Gibbs et al., 
2015). It must be said firstly that land clearing in the Amazon did decrease following the Soy 
Mortarium, dropping to about 1% of soy expansion (Gibbs et al., 2015). The vast majority 
now instead taking place on already cleared land, such as pastures. However, as the main 
culprit for forest clearing in the Amazon has always been cattle ranching this now gave a 
loophole for farmers to switch soy production to their already cleared pastures and clear new 
land for grazing (Junior & Lima, 2018). Furthermore, the Soy Moratorium was only valid for 
the Amazon biome, meaning the Cerrado received no protection. In the years following its 
implementation land clearing for soy in the Cerrado remained high (Gibbs et al., 2015). The 
unintended consequences of protecting the Amazon leading to increased land clearing in the 
Cerrado shows the undervaluing of the fragile ecosystem. This is further reflected through 
governmental policy. 
 
In contrast to the Soy Moratorium only protecting the Amazon, Brazil’s Forest Code extends 
protection to the Cerrado. The Forest Code (FC) rules that 20% of privately owned land in 
cerrado must be maintained as natural vegetation compared to 80% in the Amazon Biome 
(Soterroni et al., 2019). While this extends at least some protection, it greatly contrasts the 
protection given to the Amazon by both the FC and Soy Moratorium. Furthermore, critics say 
enforcement is difficult given the vast spatial aspects of protection the Cerrado (Gibbs et al., 
2015). Though there exists considerable land already cleared that could be used for soy 
farming, there is evidence the FC is not being adhered to and enforced leading to clearing in 
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more accessible areas of Mato Grosso (Gibbs et al., 2015; Soterroni et al., 2019). The success 
of the Soy Moratorium is contested, especially due to the spillover effect outside of the 
Amazon. It has been noted the two biomes are highly interlinked, thus protecting only one can 
lead to severe impacts on the other ((Sawyer, 2008).  The Cerrado suffers from a lack of 
protection of the Soy Moratorium and a weaker, and often unenforced, application of Brazil’s 
Forest Code. As such is it expected land clearing will continue to carve away at the unique 
ecosystem which exists in the Cerrado. 
 
The rapid increase in industrial agriculture is directly linked to land use change and 
weakening of the savannah biome. However, the economic prosperity it has brought to some 
and the environmental damage that is occurring are not the sole outcomes of this process. It 
impacts the people living in the region as well, with varying degrees of affects. The already 
well positioned have been able to capitalize and expand their operations (de LT Oliveira & 
Hecht, 2017). Unfortunately, this leaves the majority struggling to find success in a region 
dominated by large scale farms (Adams, 2008). This becomes exacerbated with Brazil’s 
complicated land tenure and colonization schemes aiming to assist the disenfranchised.  
 
1.1.2 Small-Scale Farming, Settlements and Colonization 
The agricultural boom in Mato Grosso has brought great wealth and prosperity to only some 
of its residents. Since soy is a crop with heavy inputs, it is far more suitable for mechanized 
farming, leaving small-scale farmers out of most opportunities. While small-scale farmers far 
outnumber those with large operations, the area under their cultivation is a small fraction 
compared to that under industrial farming systems (Mier y Teran G.C, 2015). Despite the 
lesser footprint, these small-scale farms provide Mato Grosso and Brazil with a signification 
amount of food production, as well as jobs. It is estimated that around 38% of total 
agricultural value produced in Brazil comes from small-scale farms (Rocha, Burlandy, & 
Maluf, 2012). These farms help reduce food insecurity, especially in rural regions while also 
providing income for those in areas with limited employment options. Furthermore, they help 
protect traditional knowledge in farming, which large-scale agricultural expansion is eroding 
(Adams, 2008). While they provide benefits to a larger number of individuals when compared 
to industrial agriculture, these farms exist in a space of modern-day colonization which 
creates complications to their existence and success. 
 
Given that climate change will likely cause upsets to food security, ensuring access to 
nutritional sources is key (Wheeler & Von Braun, 2013). This will be critical in areas like the 
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Cerrado as compared to the global north. Family farms in Brazil produce mostly staple foods 
such as manioc, beans and rice but also sometimes cash crops like soy and coffee. Staple crop 
production in family farms has helped reduce hunger in recent years, assisting Brazil in 
reaching Millennium Goal targets six years early (Rocha et al., 2012). This is in contrast to 
the industrial farms in Mato Grosso which are export oriented, especially soy which is sent 
worldwide directly from the region (Jepson, 2006a). While agriculture such as soy has 
benefited more than just wealthy land owners, in areas such as infrastructure improvement, it 
does not help greatly in feeding the poor nor providing them with a livable salary. 
 
One striking feature of small-scale versus industrial farming in Brazil is that the former 
generates, on average, 89% more income per hectare than large scale (Rocha et al., 2012). 
While showing the efficiency of family farming, it also reveals that far more people depend 
on this income. It contrasts with industrial farming which requires far fewer workers, as it is 
highly mechanized (Adams, 2008). Increasing land in the Cerrado under soybean farming 
actually results in a reduction in jobs, as it is common for small-holder land to be consolidated 
and sold. While the biodiversity is highly important to be protected, so too are the rural 
landscapes and viability which family farmers have created (Brannstrom, 2005). While 
historically Brazil has always had a strong large-scale industrial sector, from sugarcane, cocoa 
and coffee to the modern-day soy industry, small-scale farming provides far more 
employment and wages and thus support a wider population (Rocha et al., 2012). In addition, 
small-scale farmers are the ones who carry down traditional, and often key, knowledge of 
agriculture. 
 
Traditional agricultural knowledge encompasses the knowledge which is passed down to and 
among farmers about agricultural systems. While it is often disregarded in favor of scientific 
knowledge, traditional knowledge plays a major role in small-scale farming and represents the 
‘surviving’ knowledge which has proven useful over time (Norgaard, 1984). It can include 
crop selection and information on how this crop interactions with certain environments and 
responds to different inputs (Brush, 2005). In the Cerrado where large industrial farms gain 
more land each year, encroach on settlements of small-scale farmers, traditional knowledge is 
not appreciated. Through this process, there is a loss of traditional knowledge of utilizing the 
land such as identifying fertile soil areas in a biome with poor nutrients (Adams, 2008). This 
knowledge is best protected when small scale farmers have rights to land and the ability to 
work it as they know it. However, land tenure in Mato Grosso, and Brazil as a whole, can be 
quite complicated. 
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For decades there has been a large-scale migration into Mato Grosso, with a mix of wealthy 
farmers from the south and poorer farmers from the northwest (Mier y Teran G.C, 2015). The 
former are often drawn by the cheaper price of land (Cattaneo, 2008). Though the lack of 
protection and enforcement towards land clearing in the Cerrado likely also has an influence. 
There is also a large population of traditional farmers who were settled here through 
colonialization schemes, both public and private. While private colonization is not as 
common, it did originally help shape some urban areas in Mato Grosso. Private colonization 
occurred mostly between 1970-1990 in the region (Jepson, 2006a). It was brought about both 
through non- and for-profit initiatives which sold private land to encourage resettlement into 
rural areas (Rausch, 2014). This includes some present-day cities, such as Sinop, or as it was 
originally known Sociedade Imobiliária do Noroeste do Paraná (Northwest Parana Real 
Estate Company) began through private settlement (Leão Rego, 2014).  While during its time 
this did bring in a great number of settlers and offer a relatively straightforward path to land 
tenure it has given way to other forms of local colonization (Rausch, 2014). Today the most 
common forms are public and spontaneous (also known as invasion) settlement. 
 
With respect to land tenure movements there are various actors at play in Mato Grosso and 
wider Brazil. O Movemiento dos Trabalhadores Rurais Sem Terra, MST (Landless Rural 
Workers Movement) is a peasant movement aligned with La Via Campesina and has found 
success throughout Brazil in giving landless peoples their own plots of disused or 
underutilized land in which to cultivate (Blesh & Wittman, 2015). Another, Instituto Nacional 
de Colonização e Reforma Agrária (National Institute for Colonization and Agrarian 
Reform),  or INCRA, is a public institution designed to find similarly unproductive land and 
allot it those who can then settle upon it (Reydon, Fernandes, & Telles, 2015). While both 
organizations seek to give land to those who have the ability to work it but lack the land 
rights, they differ in one key aspect. MST, once finding land which has legally been deemed 
underused, will invade the space and work to gain legal control of it through the government, 
while INCRA first makes a decision on what land will be reappropriated and then who will 
receive it (Blesh & Whittman, 2015).  
 
These movements have redistributed land across Brazil and Mato Grosso, and today there 
exist settlement communities of small-scale farmers (usually between 50-120 hectares each) 
(Lima, Skutsch, & de Medeiros Costa, 2011). In Mato Grosso MST operates but with less 
frequency than other states. Land invasions are carried out by groups of collective farmers, 



 9 

who can also work with INCRA to legitimize their titles (Perz et al., 2010). These abandoned 
spaces are targeted by schemes such as INCRA to take land which is already cleared for 
agriculture and distribute it to farmers without any land themselves. The goal is to take this 
unproductive land and turn it into a productive space for farmers who lack means to purchase 
it. This permits them to contribute to both their wellbeing and the Brazilian economy (Reydon 
et al., 2015).  INCRA continues to resettle farmers in interior states with a far lower 
population density from coastal ones (Lisansky, 2019).  
 
The first way to receive land requires landless farmers to apply for it and also not currently 
hold any state appropriated lands (Lima et al., 2011). The land is free to be worked as farmers 
see fit, and once the deed is obtained, they can sell or lease it. While the land allotted is often 
small and has an element of luck as to who receives it and its location, there are benefits to 
living in INCRA settlements including accessibility. INCRA has been instrumental in having 
roads built to their settlements to allow for transport of goods and materials (Fearnside, 
2001b). INCRA also offers credit for farmers, to invest in tools and the development of 
services (Faber, 2003). Since there are limited credit systems in place this offers a lifeline to 
farmers to invest in their own enterprises. 
 
With respect to services in settlements, this is weighed down by bureaucracy. INCRA does 
offer assistance in bringing services such as electricity, water and medical support to 
settlements. This can be a long drawn out process, with some reporting yearlong struggles to 
gain electricity (Faber, 2003). Despite that, non-INCRA settlements around Brazil have a 
harder time gaining access to services and have little assistance in putting pressure on the 
government without a public body backing them. This is evident through one study which 
found 91% of settlement households with electricity when compared to 61% of rural farm 
households without it in Alagoas, another state of Brazil (Cavalcanti & Barros, 2007). Brazil 
itself is known for difficult bureaucracy, and INCRA is no exception – however it does offer 
some leverage when compared to those not settled through it. 
 
For those who choose to engage in spontaneous settlement, as is common with MST aligned 
movements, there are some key advantages and disadvantages. One of the biggest factors is 
that through invasion of unused land, the settlers have control over where they go. This allows 
for preparation and selection of the most suitable sites. Furthermore, it is immediate as 
opposed to lengthy application and settlement through INCRA (Lidansky, 2019). However, 
this method makes getting proper land title difficult and creates an informal market, which 
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does not provide guaranteed continued land tenure (Jepson, 2006b). It had also been linked to 
violent clashes over land without clear ownership (Jepson, 2006b). This has occurred between 
invaders and the owners of the disused land as well as between settlers (Alston, Libecap, & 
Mueller, 2000). INCRA can step in to formalize spontaneous settlements or squatters, but 
there is no guarantee of this occurring. It is most effective when spontaneous settlements exist 
with a larger number of individuals or families (Faber, 2003). Settlements in general can gain 
more benefits if operating with coordination between plots. 
 
While soy is mostly grown by mechanized farmers, up to 19% comes from small farms 
(Rocha et al., 2012). Due to a social contract implemented by the Brazilian National Program 
for the Production and Use of Biodiesel (PNPB), a small number of small-scale farmers have 
also turned to this lucrative crop. This contract obliges biofuel producers to secure 15-30% of 
their raw material stock from small scale farmers, varying by region and type of oilseed (da 
Silva Júnior, Vianna Leite, Clemente, & Perez, 2012). However, the biofuel producers often 
choose settlements with the best conditions such as flat fields and accessibility, limiting who 
can participate (Lima, Skutsch, & Costa, 2011).While subsistence farming has long been a 
staple of rural Brazil, through programs such as PNPB, there are some incentives for small 
scale farmers to move from subsistence to a more economically rewarding farming scheme. 
This is made only in some settlement communities which are favored but could be a way for 
coordinated communities to take advantage of this cash crop. 
 
Across the state now exists large territory under industrial operation, and small communities 
of farmers with plots under 100 hectares (Lima et al., 2011). These small operations have a 
number of benefits, particularly socially and environmental, however they exist in the highly 
contested space of land tenure in Brazil. While progress has been made in distributing land to 
landless farmers, this is a complicated process leading some to skip it in favor of invasion. 
Both methods are recognized by land reform movements in Brazil but only the former 
guarantees assistance in community building. 
 
1.2 Problem Statement and Research Questions 
Large scale industrial farming, especially soybean cultivation, has transformed the Cerrado, 
Brazil’s savannah biome (de LT Oliveira & Hecht, 2017). Years of agricultural expansion 
have turned the region, and Brazil, into a major soybean exporter and brought both wealth and 
questions of sustainability and equity to the region (Fearnside, 2001b; Gollnow & Lakes, 
2014). The Cerrado is home to megadiversity in Brazil and contains many endemic species 
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and once vast forests (Martinez-Alier, 2003; Strassburg et al., 2017). Despite this, its 
neighboring biome, the Amazon, has received stronger protection including the Soy 
Moratorium which had the consequence of shifting soy farming from the Amazon into the 
Cerrado, exacerbating problems. This is occurring in a region which could be greatly 
impacted by changing conditions especially anthropogenic climate change and could further 
complicate complex land tenure regimes which cause uncertainty among those living there. 
As uncertainty is one cause for inaction there is need to examine how it manifests among 
individuals in the Cerrado (Gifford, 2011). Without addressing uncertainty, further inaction 
or delayed responses towards both climate change and land tenure reform are likely. With this 
in mind the following research questions were formed. 
 

1. How does uncertainty affect inaction towards climate change by actors in and 
around the agricultural industry of Mato Grosso?  

2. How does land tenure complicate uncertainty and inaction among stakeholders in 
Mato Grosso? 

 
1.3 Theoretical Framework 
1.3.1 Uncertainty 
1.3.1.1. Introduction    
Undoubtedly present in life, uncertainty has proved to be barrier in decision making thereby 
impeding results and livelihood improvement (Gray, 2011). There are a wide range of 
interpretations for this phenomenon across varied fields of science and humanities. While 
these interpretations vary, uncertainty itself rises from a state of having either an incomplete 
view of a situation or the potential results of a decision be unknown (Aimin, 2010). There are 
some who suggest uncertainty as an opposite to knowledge (Davidson, 1988). In 
environmental sciences uncertainty plays an important role as its reduction can lead to both 
better informed decision making and innovation (Ettlie & Bridges, 1982). These are critical 
qualities to have during an epoch during which earth systems are affected by human activity 
and will require action on the part of many to mitigate environmental damages. 
 
Uncertainty is contextualized uniquely by different people. It can be said the future itself is 
uncertain, but uncertainty is exacerbated with forces individuals have little control over such 
as climate change (Polasky, Carpenter, Folke, & Keeler, 2011). It is crucial to understand how 
uncertainty manifests to different actors, and how they both interpret and choose to respond to 
it. There are a great number of factors which can affect how one encounters and views 
uncertainty within their societal position. While these factors are not uniform, it has been 
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shown education level, security, health and household size can play a major role (Akay, 
Martinsson, Medhin, & Trautmann, 2012). These are most often tied to socio-economic 
status, therefore, how the impoverished and wealthy view uncertainty, and use it in their 
decision making can vary greatly (Akay et al., 2012). While neither can be rid of uncertainty 
in its entirety, it is important to note its effects on each group are often different. Hence the 
decisions and outcomes surrounding it are also varied. 
 
This section will attempt to present the different ways uncertainty is present with respect to 
the environment and agricultural development. First by examining uncertainty itself, with 
focus on livelihood status as a factor. Assessing uncertainty by dichotomizing risk versus 
ambiguity will follow. Lastly the effects as well as ways to reduce and respond to uncertainty 
will be discussed. 
 
1.3.1.2. Uncertainty  
While there is overwhelming evidence and belief in climate change and its potential 
devastating effects, there is also a great deal of unknown regarding its extent, impact, who and 
where will the greatest effects be felt, and who bears the burden.  Even if it were possible to 
convince the entire population of climate change, it is almost inconceivable to have full 
agreement on the extent of impact, due to vast levels of uncertainty (Martinez-Alier, 2003). 
Already mentioned were factors that can influence how one views uncertainty, and they can 
further be divided when uncertainty is viewed from those living in poverty and those living in 
wealth. In order to consider different viewpoints, with respect to those living in Mato Grosso, 
uncertainty will first be discussed from these frames of poverty and wealth. 
 
Uncertainty plays a pivotal role in the lives of low-income farmers and workers. Generally, 
these actors are limited in the diversification of income sources which means they do not have 
as much flexibility in taking risks, otherwise they can jeopardize their livelihood (Yesuf & 
Bluffstone, 2009). Furthermore, in addition to the climate crisis these workers face, they too 
face pressures of everyday life such as providing for families and communities on a limited 
budget. These are immediate needs which must be addressed before consideration of future 
responses to climate change can be enacted. Responding to uncertainty could help those in 
marginalized positions, however in most cases it requires upfront costs that are viewed as 
high risk by those with limited means (Yesuf & Bluffstone, 2009). Considering this, 
potentially costly adaptation techniques to climate change which can take time to ‘pay off’ are 
often viewed as a risk from an investment perspective. 
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Uncertainty, especially within groups with limited access to resources and credit, gives rise to 
reluctance to invest in the absence of a guaranteed positive outcome (Yesuf & Bluffstone, 
2009). For those living without vast resources, even in the face of environmental pressures, 
there will be hesitation to mitigate future damages unless it is proven as a necessity. People 
feel confident in addressing things they know, and uncertainty has a two-fold impact on 
impoverished farmers (Akay et al., 2012). Firstly, even in the area in which they are most 
comfortable, agriculture, adaptations such as switching crops presents a risk. It could come 
with a benefit of greater income; however, this is not certain. Secondly, responses to climate 
change too carry risk, and for a farmer to sacrifice a portion of his income to address this 
there must be a high enough perceived risk (Akay et al., 2012). For those running industrial 
operations there is also risk in investment, especially if they perceive they are being forced or 
comparing their position to others (Gifford, 2011). Without an obvious need at the present, 
the nature of the position for these farmers leads to uncertainty in their decision making, 
which can lead to little or no improvement of their livelihoods. Without experience to back up 
their decisions, and by observing others doing the same justifying their own inaction it can be 
difficult to reduce uncertainty. 
 
While focus on peasant farmers is essential, uncertainty does not just affect the impoverished, 
but also those at the opposite end of the livelihood scale. The wealthy can escape more easily 
uncertainty around their land tenure, income and risk. Their ability to adapt is influenced by 
their capital and in many cases they are willing to take larger risks as the payoff is often 
greater than the risk (Yesuf & Bluffstone, 2009). This can include investments in new crops 
or use of fertilizers and chemicals.  However, this group is not immune to climatic changes 
just as peasant farmers.  While they might not be pressed into action until future events force 
them, a reduction in uncertainty and calculated response, even involving risks, might help 
bring it about sooner.  
 
Uncertainty is often viewed as lacking the knowledge to act on a situation. This can be 
explained in part by knowledge gaps. Closing these gaps, alternatively deemed ‘narrowing the 
uncertainties’ is an effort which requires unbiased learning (Hulme, 2018).  This works best 
when access to knowledge is unrestricted, though pursuing knowledge is political and 
therefore who and what types of knowledge are accessible may not be the same for everyone 
(Hulme, 2018). Without equitable distribution of knowledge, uncertainty reduction can favor 
those who are better able to access it. 
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1.3.1.3 Risk and Ambiguity 
Uncertainty causes decision makers to take a risk. Some define risk as being the situation 
arising when all outcome probabilities are not known, bringing uncertainty when this 
condition is not fulfilled (Aimin, 2010). However, others have said that not all uncertainties 
are risks (Ellsberg, 1961). It is possible to further divide uncertainty into risk and ambiguity. 
The former represents unknowns where the probability for each outcome is known, such as 
coin toss and later when the probability is unknown, such as chance of rain next week (Akay 
et al., 2012; Scoones, 2019). Another interpretation of the two has risk as the condition of 
known probability and outcomes and ambiguity as where these are contested (Scoones, 2019). 
In both cases risk is calculable, and ambiguity is less so, which has been shown to cause 
another dividing line between the rich and poor in the ability to respond to each. Specifically, 
the poor tend to be averse to both risk and ambiguity, with the rich avoiding the latter (Akay 
et al., 2012). As uncertainty brings about both, understanding how these impact individual’s 
ability to respond is needed.  
 
Risk is presented as a hurdle to decision making, but one which can be taken into account in a 
calculated manner. Farmers are facing increased scrutiny in adopting practices that are better 
for the environment, regardless of their background factors (Greiner, Patterson, & Miller, 
2009). In doing so, risk must be assessed, and probable outcomes considered. In most cases it 
has been shown that those living with limited means are more risk adverse than the wealthy, 
as even minor disruptions can more severely impact them and they lack access to credit which 
would assist in the event the risk does not pay off (Yesuf & Bluffstone, 2009). Risk must be 
considered as one seeks to minimize this calculated uncertainty to have a chance at the 
desired outcome. However, the position of said decision maker helps to shape how he or she 
interprets risk. Even when the uncertainty is calculable, the means in which to address it are 
not equal (Aimin, 2010). Without equal access to credit, resources and knowledge/experience, 
vulnerable groups such as low-income farmers tend to avoid risk to stick with what they 
know. On the other hand, the wealthy are willing to make risks, as the impact of an 
undesirable outcome has less of an impact and they are more willing to gamble for a larger 
pay, which poorer groups cannot afford (Yesuf & Bluffstone, 2009). While risk proves to be a 
prominent element to uncertainty in an underprivileged economic class, both the wealthy and 
poor demonstrate a willingness to avoid ambiguity. 
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Ambiguity entails more uncertainties than risk. Ambiguity is subjective and appears when 
outcomes are unknown or not fully understood (Ellsberg, 1961). For farmers responding to 
climate change, this is done without many years of proven experience unlike their knowledge 
of crops. Attitudes towards ambiguity aversion among peasant farmers and wealthy farmers 
have not had as much coverage as risk in formal literature. An example of ambiguity could be 
sticking with a reliable crop or switching to a new technology one that does not, as of yet, 
have a proven track record. The second may provide an opportunity to increase yields, but 
may be sensitive to local conditions and techniques, causing fluctuation in year to year output 
(Henrich & McElreath, 2002). While it can be said adaptations are calculable, therefore 
represent risk, further impacts from changing climatic conditions that have not been 
experienced are ambiguous. These are not 100% predictable and thus make decision making 
far more uncertain. As ambiguity aversion has been demonstrated across a wide range of 
individuals, considerations for it can help explain some unwillingness to respond to complex 
economic and environmental issues – no matter how pressing they may be. 
 
Uncertainty is used as a blanket term for unknown outcomes. Risk and ambiguity both are 
encompassed by uncertainty, but each are characterized by the known probability of 
outcomes. Risk involves decision making based on calculated outcomes and is normally 
something to be overcome only by those with limited resources. This is due to the nature of 
those who are wealthier, being able to afford to take risks due to the lower impact it presents 
to them. Ambiguity, however, has been shown as a deterrent to both impoverished and 
wealthy, as its outcomes are far less calculated (Akay et al., 2012). Throughout this study it is 
important to remember that the less wealthy have greater uncertainty present in their lives and 
less resources to respond to it. Humans are more comfortable in taking calculated risks in 
areas they are familiar with (Scoones, 2019). However, the outcomes adaption to climate 
change and agricultural expansion have not been well explored and creates a great deal of 
ambiguous uncertainty which hinders responses. When addressing uncertainty is it helpful to 
consider whether outcomes are able to be defined by probability, indicating risk, or are 
unknown, indicating ambiguity.  
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1.3.1.4. Effects  
With uncertainty an inherent part of the lives all decision making cannot stop because of it. 
However, it can complicate this process and require greater consideration (Henrich & 
McElreath, 2002). The unknown is a common fear which must be addressed and is subjective 
based upon who is facing it (Anderson, Carleton, Diefenbach, & Han, 2019). This unknown, 
however, must be confronted in decision making. It is even suggested that if individuals were 
to embrace the uncertainty it could be an opportunity for action (Scoones, 2019). This is not 
as easy for some as for others. Though it may provide the grounds to take uncertainty and 
reframe it in order to turn a negative into a potential for action (Hulme, 2009). This can be 
done through reduction of uncertainty. 
 
While almost all individuals display some risk or ambiguity aversion, a reduction in either 
one or both can be helpful in avoiding harmful effects of uncertainty (Akay et al., 2012). 
Complex equations have been modelled to attempt to predict decision making under 
uncertainty, but it is important to remember there is always subjectivity (Dillon & Scandizzo, 
1978; Scoones, 2019). While these attempts to explain how decisions are made, as there is 
always subjectively present there is always a need to understand conditions and circumstance 
of those involved in decision making. Reductions in risk and ambiguity provide decision 
makers more confidence in their choices. These can include providing information related to 
what is uncertain and experiences of others to evaluate how their decisions turned out. 
However, often times access to mechanisms which reduce uncertainty are not available to all 
or come at a price. 
 
Dealing with uncertainty favors the wealthy. They have more resources at their disposal 
which can allow them to take risks when necessary (Akay et al., 2012). Though peasant 
farmers may be risk adverse, this does not mean they can completely avoid making risky 
decisions (Henrich & McElreath, 2002). In order to make decisions under uncertainty, 
assuming they cannot access the same monetary resources or credit, peasant farmers must 
either take disproportionally larger risks or wait for others to see the results to reduce their 
own risk. Given that small-scale farmers have the most to lose and are generally risk adverse, 
the latter is more common (Yesuf & Bluffstone, 2009). 
 
Lastly, and central to this study is how uncertainty if not addressed can lead to inaction. Even 
with severe threats to the environment and economy, the uncertain nature of them makes it 
difficult to take action (Butler, Reed, Fisher-Vanden, Keller, & Wagener, 2014). Inaction is 
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not brought about solely by uncertainty. In fact, there are a great number of factors leading to 
inaction, with uncertainty being one (Gifford, 2011). Though uncertainty’s existence in the 
decision process can complicate and exacerbate these other conditions.  
 
1.3.1.5. Summary 
Uncertainty has a way of profoundly affecting decision making. It allows individuals to use it 
justify skepticism or inaction towards adaptation and climate change (Spence, Poortinga, & 
Pidgeon, 2012). This has different impact depending upon one’s background factors, often 
linked to their socioeconomic status. For those living with limited means uncertainty, in both 
the form of risk and ambiguity, can greatly affect their ability to adapt. For the wealthy risk 
can pose barriers but less so, while ambiguity has a deeper impact as outcome probabilities 
are unknown. The combination of both of these leads to a system of business as usual, as the 
uncertainty involved proves too high a cost for many to enact transformation change, at least 
at the present moment. Bridging uncertainty and inaction, Barret and Dannenberg say, 
‘whereas collective action fails when threshold uncertainty is large, reductions in this 
uncertainty may bring about the behavioural change needed to avert a climate ‘catastrophe.’” 
(Barrett & Dannenberg, 2014, p.36). Uncertainty is linked to inaction, but as uncertainty is 
perceived in different ways so too is inaction. 
 
1.3.2 Inaction  
 
1.3.2.1. Introduction 
With climate change an ever-present threat, the need to take action, to adapt, control current 
and mitigate future damages is necessary. While scholars have attempted to lay out planetary 
boundaries to keep humanity operating within safe earth limits the response to climate change 
has not been forceful enough to guarantee this safe space will last (Steffen et al., 2015). This 
is critical for those involved in the agricultural field. It is an absolute necessity in life to 
produce food, however agriculture is responsible for a great deal of damage to our planet 
(Stoknes & Rockstrom, 2018). Considering the pressure that farmers are under to realign their 
operations to be less impactful on the environment, or in some cases restore it, inaction on 
their part is used as critique by many outside the field (Greiner et al., 2009). Considering the 
many other driving factors of anthropogenic climate change, the intense scrutiny of farms 
may not always be just, however, in order to mitigate the effects of climate change then 
agriculture is one sector where inaction can be addressed. 
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Agriculture is key industry in most nations, and especially in developing nations which 
employs a larger percentage in agricultural operations (Esham & Garforth, 2013). Brazil is no 
exception, and for the study area in Mato Grosso there are a varied assortment of types of 
farmers who contribute to the economy and societal community. Something to make clear 
early on is the divide between the number of small- and large-scale farmers, and the area of 
land they each use. The small-scale farmers far outnumber large operations; however, the 
latter group occupy a far greater amount of land and are ever expanding. This dynamic is 
characteristic of farming in Mato Grosso, and nearby state and countries (de LT Oliveira & 
Hecht, 2017; Hecht, 2005). The expansion of the soy frontier has seen the transition of 
traditional farming to the lucrative mechanized farming (Adams, 2008). The effects of this are 
felt in a number of areas, with increased environmental impact, decreased jobs compared to 
traditional farming and, considering the high costs of entry, a case of the already wealthy 
getting wealthier (de LT Oliveira & Hecht, 2017). Despite these negative impacts to 
environmental and society, little action has been taken to rectify them. 
 
Given the vastly disproportionate land size per farm for small scale farmers, responses to 
climate change have a smaller impact individually than if a large industrial farm acts). 
However, small-scale farmers could also improve their livelihoods through changes to more 
resilient crops, diversifying income streams and taking collective (community) action (Wijen 
& Ansari, 2007). Throughout this paper inaction will be examined as an effect of the 
agricultural industry in the face of climate change. It is not to portray small-scale farmers as 
the driver of externalities in agriculture, that almost entirely lies with industrial farming, 
particularly soy in Mato Grosso. However, inaction is also an effect that hinders 
implementation of sustainable farming practices and potential future security in a changing 
environment, so even if small-scale farmers actions alone are not enough to balance 
agriculture to safe earth system levels, they have the ability to take smaller actions to maintain 
and better their positions.  
 
However, despite the incentive for improvement, and the potential for irreversible climate 
change effects, inaction is extremely prevalent (Gifford, 2011; Steffen et al., 2015). Despite 
that, recent years have shown small steps in the right direction, after decades of inaction 
(Watts et al., 2018). While not enough to declare any early victories, overcoming inaction to 
bring about change is a real possibility. In order to show this, and further relate it to 
interviews from Mato Grosso, causes of inaction will first be examined. These will include 
some of Robert Gifford’s Dragons of Inaction such as distancing, complacency and of course 
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uncertainty. Effects of inaction will then be discussed including the approach to global tipping 
points and delayed response. Lastly response to inaction will be discussed, to include 
transformational adaptation. 
 
1.3.2.2 Causes 
Inaction is prevalent across all actors. Like uncertainty, its causes vary greatly from individual 
to individual and are subjective. While fully rational actors would weigh costs and benefits 
fully before decision making, there are many causes that give hesitation or cause the actor to 
take no action at all (Johnson & Levin, 2009). Since perfect rationality can never be assumed, 
all individuals have some biases or interferences which give rise to inaction (Johnson & 
Levin, 2009). Robert Gifford, a psychologist, attempts to give logic behind the phenomenon 
of inaction.  
 
Gifford identifies what he calls the “Dragons on Inaction”. These 29 different dragons are set 
in seven categories of: limited cognition, ideologies, comparisons with others, sunk costs, 
discredence, perceived risks and limited behavior (Gifford, 2011). In some fields humans are 
viewed as perfectly rational actors, especially within Rational Man Organizational Theory (or 
Economic Man). This theory assumes the individual uses total rationality in his pursuit to 
maximize utility or achieve goals (Argyris, 1973). However, this uses an actor which in 
reality does not exist. Humans are affected by a number of influences, and in Gifford’s work 
dragons, which influence their perspectives. Individual thinking is not always rational, and his 
use of dragons to illuminate barriers in thinking helps show why inaction, even if irrational, is 
the chosen course or action (Gifford, 2011). While a ‘Rational Man’ actor would seek the 
maximum benefit, this fictional character would also need perfect information and see 
through any possible forms which impact his thinking. 
 
Too often studies assume rationality for rural farmers, especially when expected to fall in line 
with top down approaches, when this is not the case (Blaikie et al., 1997). While rationality 
would benefit humans, Gifford says humans are not near as rational as once thought. Instead, 
as he highlights through dragons listed in the category of limited cognition, individuals are 
affected by uncertainty, ignorance and optimism bias, among others, which limits them in 
acting (Gifford, 2011). Ignorance can be justification for some to discount traditional 
knowledge as they fail to understand where or how said knowledge comes about  Others share 
his views but add that limited cognition cannot be used as a justification for inaction (Baas & 
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Ramasamy, 2008). Rather studies should consider where these pitfalls of inaction occur and 
how they can be better understood and overcome. 
 
In addition to limited cognition, the remaining categories of Gifford’s dragons will be touched 
upon as they help build a wider framework for viewing inaction. Ideology includes beliefs 
and views, stressing the importance of perception towards the system one finds themselves in, 
and if it is just. Comparisons with others is a powerful category as it is also topic of 
discussion for many authors besides Gifford. It highlights the danger of inaction when seeing 
others doing the same, or when inequality is present (Gifford, 2011; Wijen & Ansari, 2007). 
Sunk costs hinder action when investment in a certain area feels more important to maintain, 
than changing and losing perceived progress. This can also be retrospective, where early 
investment in adaptation would have been cheaper than the present (Arkes, Kung, & Hutzel, 
2002). Discredence shows that mistrust and denial stemming from knowledge of others 
allows actors to not take advice or respond if they cannot accept the views of others. 
Perceived risk is Gifford’s next category, and he lists several types of risk as a cause of 
inaction. As risk is part of uncertainty, this is perhaps a way to diversify types of risk but 
ultimately these stem from uncertainty. Lastly, limited behavior acknowledges that sometimes 
inaction is actually incomplete, or non-sufficient, action, and often steps taken are not enough. 
This is justified by individuals in that while they might not be doing everything, they are 
doing something. Gifford lays out a large number of causes for inaction which make it easy to 
see how something like uncertainty can hold back investment into personal development and 
adaptations to climate change. 
 
Some of these sources of inaction are expanded in further literature. Distancing sheds light on 
the tendency of humans to recognize the severity of climate change but predict the heaviest 
effects to be felt elsewhere (Spence et al., 2012). This idea allows actors to not take action, 
even when they if they accept that the situation will have grave impacts for some. Simply they 
cannot envision it happening to them, which allows them to create a distance between them 
and problem, making it seem less pressing to deal with (Spence et al., 2012). Awareness alone 
makes it difficult to create enough certainty that there is a need to respond, at least not 
immediately based on individuals’ perception (Juana, Kahaka, & Okurut, 2013). This 
distancing can also be impacted by individual beliefs and concerns, as they vary between 
actors (Arbuckle et al., 2013). Without close up experience or impacts, inaction due to 
distancing will not be alleviated without a change to personal views. 
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Complacency is another driver of inaction which allows one to passively ignore or take small, 
rather unmeaningful steps, towards action (Doan, 2014). With respect to earth systems 
approaching tipping points such as the two degree increase limit, widespread complacency 
has allowed mitigations to not be enacted (Ackerman & Stanton, 2006). It is easy for farmers 
to fall into complacent routines, as when they are experiencing success there is a natural 
desire to maintain the status quo and keep yields high. Some even suggest that early benefits 
brought about by climate change (such as small increase in temperature) will lead to some 
acceptance for the phenomenon and cause some farmers to not wish to upset  this small initial 
gain (Ackerman & Stanton, 2006). Furthermore, even acceptance that there will be a need to 
act, is it possible to view this a future rather than current problem. Positive illusion, or ability 
to control future events, allows for compliancy by giving the image that the problem will not 
become overwhelming in the future and will still be manageable (Johnson & Levin, 2009). 
Complacency becomes a dangerous game as prolonging inaction almost certainly will 
increase response costs in the future.  
 
While the above section lays out the many ways in which inaction is caused, it is important to 
make one distinction from Gifford. He includes uncertainty as a dragon but places it in the 
category of limited cognition. His model includes seven categories, with each having a 
number of dragons. While uncertainty certainly plays it role for limited cognition, it has far 
more impact that being singled out in this category alone. Many more categories hinge on 
uncertainty, as without a complete knowledge set very little can be certain. Uncertainty 
should not be excluded as such, but instead understood to be integrated within most causes of 
inaction. 
 
1.3.2.3. Effects 
Inaction, of course, has the effect of a lack or underuse of action. This allows problems to not 
be addressed to a level which can reach a state of resolve. Considering the social and 
environmental problems those living in Mato Grosso will face, inaction’s effects are already 
pushing them, and the globe closer to tipping points (Barrett & Dannenberg, 2014). These 
tipping points, in connection with Earth systems, if reached, represent a moment when the 
system will be so far out of balance it cannot return to its original state (Steffan et al., 2015). 
This monumental shift in how the Earth operates cannot be understated and could mean a 
shift from the planetary state we have prospered under to one in which adaptation proves 
extremely difficult. Inaction is a driving force for pushing the world to tipping points. Despite 
a plethora of evidence showing the effects we are racing toward, far too little has been done 
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(Watts et al., 2018). In Mato Grosso this includes expanding soy industry through land change 
use, marginalized peasant farming into settlements with limited opportunity and continued use 
of fertilizer and chemicals. With each passing day inaction allows these to continue unabated, 
we too approach the as of yet undefined tipping point. 
 
Not knowing where or when this tipping point threshold will be passed creates inaction 
through uncertainty, complacency and positive illusion that there is still time for action. 
However, this means that when inaction is shed for response it may be too late. Delayed 
response can occur when inaction is overcome, but too late, having no or only a partial impact 
(Watts et al., 2018). This can be seen in small steps made in recent years trying to rectify the 
climate situation and as of yet have not produced results to rectify climate change concerns. 
Unless the response to inaction seeks to reduce uncertainty, delayed response will remain a 
very real possibility. 
 
1.3.2.3. Responses 
Methods for responding to climate change inaction are not simple. Given the complex 
problems faced, and the evidence for limited response in the present, overcoming inaction 
will take a dedicated shift towards transformation adaptation. If uncertainty is accepted as a 
precursor to inaction, its reduction could help force proper responses. Uncertainty and 
inaction together impede response or cause improper or delayed responses to issues which are 
growing. A proper response would be one that targets drivers of climate change and societal 
inequality. This can be done through identification of who or what is most vulnerable and 
rejecting inaction (Eriksen & O’Brien, 2007). Determining vulnerability is a complex process 
and must look not only at outcomes but also root causes. Furthermore, vulnerability in climate 
change is often focused solely on analysis of the climate, leaving out the social and political 
aspects (Eriksen, Nightingale, & Eakin, 2015). Consideration of a more multifaceted 
approach to vulnerability assessment could lead to a more capable adaptation.  
 
This fight against inaction could be used in attempts to bring about transformational 
adaptation. This form of adaptation seeks to not respond to effects, but address root causes – 
which can be important in the event of delayed response (Eriksen et al., 2015). The jump from 
incremental adaptation to transformational adaptation must note the difference between the 
two. The former being described as small adjustments which help manage the balance of 
natural systems and humans (Few, Morchain, Spear, Mensah, & Bendapudi, 2017). 
Addressing the latter requires greater planning than a top down approach seeking to apply a 
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one size fits all outcome. Instead, looking at individual or regional situations, and the reasons 
for why certain groups are vulnerable can lead to planning for transformation adaptation. 
While this can lead to more meaningful, and lasting, impacts for stakeholders, it is far more 
difficult to enact than with incremental fixes (Kates, Travis, & Wilbanks, 2012). 
 
Karen O’Brien offers one framework which could prove useful for bringing about 
transformational adaptation. She proposes a three-sphere nested model with the practical 
sphere at the core, contained inside the political sphere, further contained inside the personal 
sphere (O’Brien, 2018). Starting from the center, practical adaptations are the easiest to 
implement, but offer the least amount of leverage in effective response. Political responses 
have more weight as it looks at systems and structures, though is more difficult to implement 
due to scale and political disagreements (O’Brien, 2018). O’Brien believes the personal 
sphere, the outermost, is most likely to enact transformational adaptation. It encompasses 
personal and shared worldviews and beliefs and is considered the most powerful as it can lead 
to individuals to behave in a way that their actions are beneficial to climate goals (O’Brien, 
2018). While changing one’s worldviews is not an easy task, the amount of action that could 
rise from personal acceptance of climate issues and the impact of many individuals acting 
towards a common goal gives hope for unified action towards transformational adaptation. 
 
1.3.2.4 Summary 
Gifford says, “the scientific and ethical reality is that a certain degree of uncertainty is an 
inescapable element of any climate model…” (Gifford, 2011, p.292). At the same time 
uncertainty cannot be used to justify inaction (Baas & Ramasamy, 2008). If uncertainty is a 
cause, inaction is an effect. The former gives rise to the latter, and the consequences could be 
large for both the Cerrado and those who call it home. Those who inhabit it could face the 
effects of climate change. As such it may require addressing before the full effects can be 
realized. This concerns those living in settlements, who are already the most vulnerable and 
may not being able to sustain major changes as well as the wealthy. Those wealthy are the 
same ones who, in some cases, justify their actions based on assumptions of how others act. 
These moments of inaction may not have negative impacts for the time being, but as we 
approach global tipping points there is a growing need to have them addressed. 
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2. Methods 
 
2.1. Area of Study 
The chosen areas of study for this project lie in the northern the state of Mato Grosso in 
Brazil, specifically the cities and surrounding regions of Sorriso and Sinop. Mato Grosso is 
one of Brazil’s largest states and lies in the center of South American continent. Its 
geographical position lends some advantages to cultivation of certain crops, in particular 
cotton, corn and most importantly soy. Mato Grosso is identified in numerous publications for 
its rise in soy production, as well as the negative effects that come from changing land use 
and intensified agriculture (Gollnow & Lakes, 2014). Mato Grosso as a whole is not only the 
center of soy production in Brazil but is also at the center of a debate surrounding protection 
of the Cerrado, the savannah biome which covers most of the state. The Cerrado is noted for 
its great species richness as well as a buffer zone to the nearby Amazon region (Werneck, 
Nogueira, Colli, Sites Jr, & Costa, 2012). Despite its noted importance and its close 
proximity, it lacks many of the protections afforded to the Amazon (Strassburg et al., 2017). 
 
Sorriso and Sinop were both selected as research sites based upon several criteria. Firstly their 
proximity to nearby settlements of both landless farmers and large scale soy production 
facilities (Lima, Skutsch, & de Medeiros Costa, 2011). Furthermore, these cities and their 
peri-urban surroundings have already received a number of articles and attention due to their 
competitive advantage in soy production. Additionally, their respective sizes ensured there 
were additional actors to be interviewed through the public sector (Rural Workers Union, 
Rural Syndicate, etc.) as well as the private sector (private farmers, NGOs, etc.). Lastly from 
a logistical standpoint, these two cities provided the easiest way to get in touch with 
interviewees while at the same time having somewhere to maintain myself while conducting 
research. 
 
2.2. Research Design 
 
2.2.1. Qualitative Research 
As the aim of this project was to incorporate personal accounts of actors both from 
marginalized groups (i.e. landless farmers and subsistence farmers) as well as from the public 
and private sector, it was decided to perform qualitative research to collect data from a 
smaller number of respondents but with detailed interviews and from observations. The data 
was collected from these varied sources to both see where contradictions and common themes 
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interwove themselves between respondents. Furthermore, text-based research from journal 
articles, books, NGO publications and other relevant texts provided additional knowledge and 
theory to cross reference. Initial plans involved employing a grounded method however the 
process became more deductive once the theoretical framework was constructed and data was 
analyzed with it in mind. The analysis of respondent’s personal experiences and views along 
with observations during the data collection period help to build a comprehensive 
understanding of land tenure and climate change, as well as environmental responsibility in 
the region.  
 
In addition, in order to corroborate or challenge personal claims by some respondents it was 
attempted to seek respondents from different sectors and different backgrounds across the 
board in Mato Grosso. In doing so I increased the chances at narrowing in a more accurate 
result through the process of triangulation (Berg & Lune, 2012). While my overall sample 
size of 23 respondents plus observations during my time in Brazil is not sufficient to draw 
conclusions on the populations as a whole, it can be helped in gaining insights into the study 
area and building theory. This theory was constructed into the theoretical framework for the 
study after data collection and analysis led to identification of common themes. 
 
2.2.2. Data collection, Sampling and Analysis 
As proper probability sampling would require greater time and means than were available for 
this project, a mix of non-probability sampling methods were chosen during the selection of 
those to be interviewed. Additionally, in order to find relevant and current literature regarding 
the conditions in Mato Grosso, purposive sampling was used to find journal articles and to 
find initial respondents for interviewing. During each interview there was also a question 
designed to illicit further potential sources, a method know as snowball sampling where 
momentum can be built from a small base of sources to expand by asking if they have further 
leads (Bryman, 2012). Snowball sampling proved useful as it helped to gain referrals for new 
interview locations as well as in some cases providing direct contact to further sources. 
 
For the purpose of this thesis theoretical sampling was engaged. The goal for this sampling 
method is to continue with collection and analysis until a point of saturation where very little 
novel information is incoming (Bryman, 2012). In order to be satisfied with this theoretical 
saturation, collected data must be continuously reviewed in order to understand where 
overlaps and discrepancies are formed, and weather future data collection is needed. In doing 
so I grouped my data when possible (i.e. similar socioeconomic farmers on different 
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settlements, government employees, etc.) to see when respondents began to repeat already 
discussed themes,  
 
In order to build a theoretical framework respondents’ interviews were analyzed. As initially 
the study was aimed at researching the possibility of soy cultivation by small-scale farmers 
respondents were asked to discuss this scenario. However, it became apparent through 
interviews that there were barriers to this occurring, which came about from the risk and costs 
involved. This helped uncover the uncertainty which was present in respondents’ discourse 
and introduced uncertainty as piece of the theoretical framework. While respondents rarely 
outright explained uncertainty in the exact term, the concept arose through their questioning 
of risks of change, adaptation and the nature of the future developments of their livelihoods. It 
also came about in the form of skepticism towards impacts of farming or claims of climate 
change. The uncertainty that respondents exposed help form the second half of the theoretical 
framework.  
 
Inaction is, in part, explained by uncertainty (Gifford, 2011). When discussing soy with 
settlement farmers some noted that they knew soy could offer a different income but were 
hesitant to try to implement it. Uncertainty influenced this form of inaction. However, 
inaction was present in other interviews in the form of delaying response to climate change, 
even when a large number of respondents felt it could have severe impacts on the region. 
When discussing climate change with respondents there was also discussing about how they 
felt the impacts could affect them, and what could be done about it. Some lacked ability to 
respond, while others chose not to respond preferring to maintain what they know as business 
as usual. This inaction was identified through a number of respondents, however the reasons 
for it were not uniform. 
 
The primary sources for this study were the personal interviews conducted as well as 
literature (including some non-scientific sources such as company publications, NGO 
statements, newspaper articles, etc.) regarding environmental and social topics in both the 
region and a general sense. These, along with observations, provide the collected data to be 
analyzed in this project.  
 
2.2.3. Interviews 
As there was a varied number of respondents, not all interviews progressed in the same 
fashion. Initially there was intent to have open discussion and observation. However, as the 
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scope and direction of the project changed, I made a shift to semi-structured interviews, with 
some questions planned in advance and some raised directly to information received from the 
respondents during the interview. By incorporating this flexibility there was a chance to 
change the direction or order of the interview, in the event something was brought up that 
needed addressing. This is one advantage of the semi-structure interview process, with an 
additional being the flexibility opens up responses that were not initially intended for but 
relevant none the less (Bryman, 2012). While in some cases respondents’ additional responses 
to non-intended topics may have added on time and additional analysis, they brought in new 
perspectives I had not anticipated and therefore were a welcome addition.  
 
In total 23 respondents were directly interviewed, some multiple times, as well as observation 
on settlements and an event held through the Rural Syndicate office of Sorriso. Below is a list 
of those interviewed during the data collection process, names with an asterisk (*) were 
interviewed in English, or in part English: 
 

Respondent Background Location Names (changed for privacy) 

Former soy and current beef 
private farmer 

Sorriso Caio* 

Agronomy Professor at local 
institute 

Sorriso Eric* 

Local NGO official Sorriso Maria 

5x farmers on invaded 
settlement 

Near Sorriso Antonio, Alexandre, Arthur, 
Anderson, Andre 

Farmer with drying facilities 
for soy 

Sorriso Paula 

Seminar on soy agribusiness 
and trading 

Sorriso -  

Former senior Rural Syndicate 
official 

Sinop Tiago* 

Official at Rural Workers 
Syndicate (different public 
office from above) 

Sinop Isabela 

Retired agronomy 
professor/consultant 

Sinop Vinicius 
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2x seasonal workers on large 
soy farms 

Sinop Gabriel, Gustavo 

9x farmers at INCRA 
settlement 

Near Sinop Joao, Jose, Joaquim, Jerome, 
Jadir, Jonas, Jorge, Jacinto, 
Juselina  

Table 1.0 A description and names of respondents, their location and their roles.  
 
The interviews varied in length, while some followed a structure, during other ones additional 
topics were discussed. An estimated average length of one hour would be appropriate, though 
some lasted up to three hours. All interviews were conducted in Portuguese, Brazil’s national 
language, although English was used on several occasions to clarify or explain a concept 
difficult to translate. Interviews were coded in the language they were conducted in, but 
responses will be presented in English as translated by the author, either paraphrased or with 
direct translation in the footnotes. 
 
2.3 Privacy and Limitations 
 
2.3.1. Information letter and consent  
Before each interview respondents were informed of the purpose of the study, how their data 
would be handled and how they could get in touch with the author if they had any questions 
or wish to withdraw consent. This information was required and approved by the Norwegian 
Centre for Research Data AS. While respondents had the choice to indicate whether or not to 
remain anonymous, I took it upon myself to inform them I did not intend to use their names 
nor exact location in respect to those living in settlements due to the sensitivity of their 
situations. 
 
2.3.2 Limitations 
There were some limitations to note during the course of this study. Firstly, while a wealth of 
publications exist surrounding environmental, economic and sociocultural changes in Mato 
Grosso, encountering potential respondents before arrival proved difficult. Once on location it 
became easier however in Brazil it can often be difficult to arrange meetings due to other 
commitments on the part of respondents. Therefore, some interviews had to be rescheduled, 
done at the last minute or unfortunately canceled. I had intended on having more respondents 
but given the difficult working conditions not all could be completed. Another limitation was 
the language barrier encountered. High levels of English are not common among Brazilians, 
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making it necessary to do the vast majority of work in Portuguese. While I have a moderately 
high-level working knowledge of the language, it needs to be said that some points and words 
could have been taken out of context when translated. The people of Mato Grosso were 
receptive and willing to talk about both themselves and their way of life, however as some of 
their ideas held are opinion based, they should not be treated as factual. 
 
2.3.3. Personal Data 
As per standards set forth by the Norwegian Centre for Research Data, all personal data was 
collected and stored with their protection in mind. This personal data was not made available 
to those working outside the project, and the names and contact info of respondents remains 
password protected for only the author to access. Audio files have also been stored behind 
password protection. Both the personal data and audio files will be deleted upon completion 
of this thesis. 
 
 
 
3. Results and Discussion 
 
3.1 Introduction to Study Area  
I arrived at the study region in Mato Grosso in July 2019 and stayed for a total of one and a 
half months. I spent time in two cities, Sorriso and Sinop, with many large soy operations in 
their territory as well as the city of Lucas do Rio Verde, which has most of its operations 
focused on maize. To reach the area required a bus ride of around eight hours from the state 
capital of Cuiaba to Lucas do Rio Verde, with additional time to reach the soy-based cities. 
This ride was through the heart of the Cerrado. Despite this, very little natural vegetation 
remained on the sides of the highway, due to industrial farming operations which cover 
almost all area near the road. This is clear when viewing publicly available satellite imagery, 
and extends to the north along with Mato Grosso’s northern border with the state of Para, 
where Santarem, a major river port for exporting soy (Adams, 2015). 
 
The city of Santarem is where most soybeans grown in Mato Grosso are exported, and has 
seen a large increase since soy production shifted from the Amazon to the Cerrado (Adams, 
2015). Just over ten years before my time in Mato Grosso there was an article which 
described the trip from the state to the north via BR-163. He described it as shaded, being able 
to see very little beyond the road due to natural vegetation and upon arrival in Santarem found 
a dusty, and cleared expanse (Adams, 2008). I cannot say I witnessed the same some ten years 



 30 

later, though I had arrived in the dry season. In my experience natural vegetation along the 
highway was sparse and giant industrial farms and facilities now lined this road. 
 
The cities themselves are proud of their agricultural importance, touting their agricultural and 
agribusiness importance, as seen below in Figure 3. From a state of the town mascot of Lucas 
do Rio Verde holding both soy and corn harvests to a city park having panels about soy 
cultivation with photos, agriculture is inescapable. The Rural Union of Sorriso (in cooperation 
with a local NGO) offered brochures on “Sustainable soy for the conservation of 
biodiversity”, women in agricultural and material for children about good agricultural 
practices seen below in Figure 4. The tourism office of Sinop offered me a brochure about 
business tourism focusing on agribusiness while also promoting the quality of life in the city. 
I found myself in a region which promoted soy and industrial agriculture as not only for 
prosperity but in some cases as helpful for the environment.   
 

 
Figure 3. A sign in Sorriso saying “Welcome to Sorriso, the National Capital of Agribusiness” 
(Bem vindo a Sorriso, a Capital Nacional de Agronegocio) with agro-industrial operations in 
the back. Photo taken August 2019. 
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Figure 4. Brochures and information from Sorriso’s and Sinop’s Rural Unions and a local 
NGO. They promote sustainable soy, sustainable agricultural practices to educate children, 
agribusiness tourism and women in farming. Photo taken August 2019. 
 
This is not dissimilar to the experience of researchers Brannstrom and Brandao at an 
agricultural trade fair in Brazil. At this fair elite farmers promote their way of life and linked 
their destructive agricultural methods as being in harmony with Brazil’s protection laws 
(Brannstrom & Brandao, 2012). Sustainability was emphasized, very similar to these cities in 
Mato Grosso, yet there are overwhelming concerns related to farming in the Cerrado 
(Miranda, Bustamante, Miranda, Oliveira, & Marquis, 2002; Werneck et al., 2012). 
Furthermore, it appeared as though soy and commercial farming was inclusive, offering a 
higher quality of life to those in the region. There is no question these practices have 
increased the wealth, but as to who and at what impact must be assessed deeper (VanWey, 
Spera, Sa, Mahr, & Mustard, 2013).  
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3.2 Description of participants 
Initial plans were to find small-scale farmers of soy, taking advantage of social contract 
programs such as PNPB. While some locations exist, they are not as common as it would 
seem as they require cooperation and favorable conditions to be selected (Lima et al., 2011). 
Instead my interviews led me to speak with various farmers – split between two settlements, 
one created through INCRA and the other, and much smaller, through invasion (spontaneous) 
settlement. Additionally, independent farmers, officials from local unions, federal institutes, 
an NGO and seasonal workers involved with agriculture were interviewed. For privacy their 
names have been changed as per Table 1.0 in methods section 2.2.  
 
 
3.3 Uncertainty and Inaction 
This section regarding uncertainty and inaction of stakeholders has been split it into 
subsections after reviewing the respondent’s interviews and noting in which areas uncertainty 
and inaction arose. As not all participants are involved in every aspect of this thesis they will 
only appear in sections of relevance. 
 
3.3.1 Soy Production  
My initial intent was to discuss soy and threats it could pose due to the climate crisis we face. 
While this was discussed in some form with all respondents, not all were directly in the soy 
supply chain so their thoughts around climate change were not centered around soy 
production. However, many included soy in their interviews, as after all it is culturally 
interwoven into the region’s identity.  
 
One of the first events I observed in Mato Grosso was a seminar about soy production and 
how to predict future pricing trends of the crop. The event was attended by around 20 farmers 
who came to hear from both a local NGO and an investment/trading group for predicting 
future prices of soy. They noted that continued soy production faced three main problems in 
the region: climate change, swine flu (lowering demand for soy), and political problems. 
Going forward these impacts could reduce demand for soy, as well as make the production 
more costly or difficult. However, they seminar exposed the ambiguity that lies in betting on 
future prices to maintain profits. Given that soy demand could drop or face challenges even 
this profitable industry has uncertainty. The future of soy in the region was then discussed 
with several actors. 
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Maria, who works in the office of the same NGO from above told how she and others worked 
to promote responsible soy. She explained that soy under the current conditions, if continued, 
would negatively impact the local environment. Considering the mega diversity present in 
Brazil, the loss of species could have great impacts (Martinez-Alier, 2003). While the goal 
was to make soy operations sustainable, she told me that some operations failed or converted 
to other agricultural activities, commonly grazing. This was due to volatiles mentioned in the 
seminar as well as concerns of climate change. Based on that Maria said soy was a crop for 
medium and large sized farms and did not see it becoming normal on a small-scale or 
settlement level. Though responsible soy is the direction her NGO and the Rural Union wish 
to go in, she said it is not there yet. Due to the heavy production, the already nutrient poor soil 
of Cerrado is at risk of poor harvests (Richards, 2015). To continue to reap benefits of soy, 
farmers must have the capital for investment. 
 
As a former soy farmer who switched to raising cattle, Caio, explained that the change was 
due to two primary reasons. Firstly, changes in soy prices meant that the same level of profit 
could not be assumed yearly. Secondly, while the farm area he operates with his father and 
some employees is far larger than settlement plots the investment needed for soy is very high, 
due to inputs and machinery. Normally his family would rent equipment for harvesting, but 
since most farms in the region harvest in the same period it was expensive and competitive. 
Without the guarantee that soy would continue to be lucrative, his family went to year-round 
grazing along with more traditional crops. Though he had some ability to invest, he judged 
the risk as too high to continue after some years of mediocre profit. Uncertainty regarding 
continued success was enough to choose what he deemed as a ‘safer’ option with cattle 
ranching as primary income (Yesuf & Bluffstone, 2009). This could be a predictor for other 
farmers to wean off soy in coming years, should conditions worsen. 
 
Another farmer, Paula, did not grow soy, however she had drying facilities for soy beans. She 
told me she did not work with large operations, rather small or medium sized commercial 
farmers. She explained that due to her limited space she was always able to find clients to fill 
it, but she knows a number of farmers who have backed away from soy, due to economic 
concerns. When I asked about soy on settlements, she said that she was not aware of any 
which produced the crop and that it would make more sense for them to use crops which do 
not require additional steps, such as drying, which is an added cost or added labor.  
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Both Isabela (an official at Sinop’s Rural Workers Union) and Eric (agronomy professor at 
federal institute in Sorriso) believe that soy expansion will continue but at diminishing rates. 
Isabela, who works primarily with settlement farmers, says that for some years now there has 
been almost no interest in settlements she works with to convert to soy. The difficulties being 
that money is scarce and the space available to each farmer is small. She explained that many 
do not possess the experience in the industrial agriculture field, and to acquire it as well as 
invest is too much of an unknown. Eric also added that there is little space to expand the area 
under soy cultivation – at least if laws are adhered to, and the risk in doing so could upset 
local ecosystems. He did not think it would be worth the risk for most small farms to engage 
in soy cultivation. 
 
This was echoed by some of those interviewed in the INCRA settlement near Sinop – one 
which Isabela works with. One resident, Jerome, said that he and others would not justify the 
risks of soy in a small setting without financial support. Given the need for inputs to soy 
production, he asserted that the risk was too great. Jonas, another resident, added that each 
year was different in terms of harvests and sales, but with staple crops they can rely on selling 
them locally or keeping them. Soy however is mainly exported which means they need to 
negotiate how to do so. Isabela explained that there are local cooperatives and markets which 
purchase crops from settlements, but these are crops commonly consumed in the Brazilian 
diet, not crops like soy or cotton. 
 
Despite uncertainty about continued soy dominance in the region, some actors still support it. 
The five settlers in the invaded plots near Sorriso had hopes for soy, or maize. The 
backgrounds of these men varied when compared to the INCRA settlement, they were 
younger and without families living on their plots. Antonio, who seemed a sort of de facto 
organizer of the group, explained that their property was chose due to favorable conditions. 
However, it was initially meant to be larger and with far more settlers, however the property 
owner made a claim and was able to block more spontaneous settlers. Due to this, the group 
had doubts about the ability for soy cultivation as it was too little area. Alexandre said that 
they had not been there for long but was unsure if it would last because of the dashed hopes. 
Antonio said there was still a change for more to join the settlement but unless that happens 
soy cultivation is unlike, though maize sold to bioethanol plants could be an option. 
 
For the time being this spontaneous settlement was growing staple crops, which they used for 
themselves and to sell in Sorriso’s markets. Even with their initial hopes to get in on the cash 
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crop industry, both uncertainty about future development the settlement, and instability led to 
questions about soy. Adopting new crops is unlikely to occur if the risk perceived about the 
change is too great, leading most small scale farms in the region to stick with staple crops 
(Akay et al., 2012). Inaction on crop adopting is linked to individuals perceived risk, which in 
the case of soy in small holder farmers could lead to economic hardship without concert 
knowledge of success. 
 
Thiago, a retired senior official at Sinop’s Rural Union and soy producer however said soy 
would continue. He agreed that soy had brought great changes to the Cerrado’s physical 
landscape but that it can, and should, continue given its regional importance. He was doubtful 
of the extent of the negative aspects of soy, saying it often gets criticism by outside sources 
(later used as justification for inaction) but these are not always proven. 
 
There is very little doubt about the prosperity and value of the soy industry in Mato Grosso 
(de LT Oliveira & Hecht, 2017). However, some individuals in the region have begun to 
question its dominance and its continued expansion. Respondents such as Eric, Vinicius (a 
retired professor) and Maria brought up uncertainties about biodiversity and land use (Ratter 
et al., 1997; Strassburg et al., 2017). These, along with other respondents concerns over the 
lack of realistic opportunities in small-farm settlings have kept some from trying to entering 
the industry. Others such as Caio have shifted away from it, not having a large enough reward 
to counter the risk (Akay et al., 2012). Respondents concerns and experiences on small-scale 
farming seems to indicate that new opportunities remain limited, despite programs such as 
PNPB (Lima et al., 2011). While large industrial operations are likely to continue, the remains 
some ambiguity surrounding its continued financial success as well as environmental 
concerns that may come about. As such locals in Mato Grosso demonstrate uncertainty 
regarding the soy industry. 
 
3.3.2 Climate Change 
Climate change was a central topic discussed with all respondents, however it was interpreted 
by different actors in different ways. The subjectivity around uncertainty is also present in 
how individuals interpret certain topics as well (Ellsberg, 1961). Across the range of 
respondent’s climate changes was perceived individually, at different intensities of concern 
and reflexively, as to how it impacted upon themselves in a personal way. This led to different 
responses, or little to no action at all, depending on how it was perceived.  
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Eric explained that his students of agronomy were educated with climate change in the 
Cerrado as an inevitability, which is widely accepted in literature (Werneck et al., 2012). In 
the region he was most concerned with loss of biodiversity, land use change and soil erosion. 
Changes in temperature and precipitation were a key concern of his curriculum. Due to the 
dry and wet seasons, farming in the region is highly dependent on using crops that are adapted 
to both seasons. Additionally, average temperatures in the Cerrado are expected to rise 
greater than the worldwide average, up to four degrees Celsius (Siqueira & Peterson, 2003). 
He said changes in either of these could upset the crops grown, and they were experimenting 
at the institute with drought resistant varieties of crops. While he acknowledged that the 
extent and impact of climate change were not fully known, he was of the opinion that actions 
needed to be taken immediately for the upcoming years. 
 
He specifically mentioned that land use change from forests to agriculture and pasture had left 
little space for expansion – a point contested by other actors. He said, however, that the land 
protected in the Amazon works to counterbalance the loss of vegetation here. Though the 
Amazon has more protection due to the stronger Forest Code and Soy Moratorium, it is a 
different biome (Silva & Lima, 2018).  This does not agree well with other reports, 
considering the high value of the number of endemic species and biodiversity in the Cerrado 
(Siqueira & Peterson, 2003). Furthermore, inaction towards preventing further deforestation 
in the Cerrado shows that some believe land in different areas has an equal biological value. 
 
Climate change on the INCRA settlement was widely acknowledged but varied in 
interpretation. Jorge, among others, was concerned with how conditions could change and 
affect crop harvests. Explaining that “problems rise if a harvest diminishes.”1 Not knowing 
how climate change will affect their livelihood and main source of food is one source of 
uncertainty (Butler et al., 2014). Jorge said that already they barely produced enough to make 
a living and feed themselves, and if it was reduced this could cause problems. However, 
adaptations or preparations for this had not been implemented, and continued uncertainty 
could lead to delayed response, jeopardizing the situation further (Watts et al., 2018). This 
sentiment was echoed by most others interviewed at the settlement, and raised questions of 
future food security under climate change (Wheeler & Von Braun, 2013). Vinicius and 
Isabela both said that settlements suffer from lacking capital and assistance, showing that 

                                                
1 Translation “… os problemas aumentam se as safras diminuirem.”   
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investment into adaptation is taken only when the risk is prevalent enough. Here uncertainty 
directly links to inaction, as it presents ambiguity towards outcomes of investment. 
 
Juselina, of the INCRA settlement, explained that those living there are aware of climate 
change and of broad concerns. However, she did not feel as though the specific impacts upon 
their lives were clear, or how addressing climate change was possible given their situation. 
She acknowledged that soy farming had the benefit of more inputs and thought increased 
fertilizer could provide her with larger harvests but lacked money to buy a sufficient amount. 
When asked about the impacts of fertilizer and chemicals she said she knew it could affect the 
local area but not too harshly, especially when compared with large operations. The runoff 
from fertilizers and chemicals is a concern for small-scale communities as it can have impacts 
off the farm which is using it (Jergentz, Mugni, Bonetto, & Schulz, 2005). However, other 
farmers such as Joao, Jadir and Jose agreed that using fertilizer and chemical throughout the 
settlement is justified. Joao said many farms in Mato Grosso are larger than the settlement 
itself and thus use far more. Given the poor soil quality in the Cerrado, the use of fertilizers is 
widely supported by actors (Lathuilliere et al., 2014).  
 
While this can lead to an increased yield, it may harm the community in the long run if 
fertilizer runoff is great and soil nutrients are depleted. Organic fertilizers were scarce on the 
settlement but could represent an example of transformational adaptation. Organic fertilizer, 
such as manure from livestock, could help promote nutrient cycling and reduce 
biogeochemical flows from fertilizers (Steffen et al., 2015). While respondents noted the need 
for chemical fertilizer, there are already studies showing the effectiveness of nutrient cycling 
in fragile soils of Brazil (da Silva, Poggiani, Libardi, & Gonçalves, 2013). As the settlement 
did not have systems in place for this, it represents a knowledge gap of an area that would 
both have a positive impact on their crops and reduce local risks of climate change. Further 
education, in tandem with the Rural Workers Union could help to narrow or close this gap. 
However, if residents decide to go the route of chemical fertilizers, as some wish to employ, 
there is risk of inaction or inappropriate action in responding to climate change justified by 
others, in this case industrial farms, performing the same activity (Gifford, 2011; Wijen & 
Ansari, 2007). Gifford describes a ‘social risk’ in how others view our actions, and from the 
lens of an individual looking towards industrial farming’s heavy use of fertilizers and 
chemicals it gives weight to the idea that others would want to employ this as well (Gifford, 
2013).  
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The was also uncertainty, both within the INCRA settlement and squatter settlement as to 
when, if not already’ large scale climate effects would be felt. Juselina said that change is 
coming but questioned simply ‘when?’ adding that it seems everyone has a different idea. 
Unfortunately this message is common and represents one of the largest knowledge gaps in 
the field as there is little proof as to when a tipping point could be reached, even if there is 
great concern that is sooner rather than later (Hulme, 2018; Steffen et al., 2015). This 
sentiment was also raised by some at the squatter settlement, with Antonio saying during 
“…in my life things always change… but, [we] adapt, there is no difference.2 Yet when asked 
what he planned to do if conditions changed he said he would have to wait and see, thinking it 
was better to assess the situation before acting. Even if he accepted some degree to climate 
change, uncertainty towards it and its outcomes gave rise to a delayed potential response 
(Watts et al., 2018). While these feelings are common when facing uncertainties, the lack of 
capacity to address them breeds inaction. 
  
One of his neighbors, Artur, had similar views. He too has spent most of his life working in 
fields and thought the biggest climate issues would be changes in precipitation and 
temperature. However, again, at the present he did not see the point in crafting a response due 
to reasoning similar to Antonio. He further presented the idea that those in the squatter 
settlement already had issues they needed to address, such as if their small settlement would 
be legitimized or if they would face claims from the original owner. While he did believe, to 
an extent, climate change was going to be a challenge, the more immediate risk in his view 
was securing land rights. 
 
When discussing climate change with Isabela, with respect to those on settlements, she 
reiterated that there is a lack in capacity to respond as their budgets do not allow for it. She 
also placed some blame on politics for creating scenarios in Brazil where politics supersede 
responding to issues, such as climate change. While the topic was originally centering around 
the potential for settlements to grow soy, she said that changes to the ‘normal’ are costly. 
Settlements sourcing and testing new crops or crops better suited for new climatic conditions 
represent high risk and ambiguity. As plots are small, even devoting some space can make a 
sizeable reduction in yield if the risk does not pay off. Since results of new crops, or new 
treatments under climate change have unknown outcomes this creates and ambiguous 
scenario which involves considerable uncertainty (Akay et al., 2012). Isabela said there is 

                                                
2 Translation: “…na minha vida coisas mudam sempre… mas adaptaram, não há diferença.” 
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always hopes to implement new, improved crops but it is not often this succeeds. This 
uncertainty, especially within impoverished groups, is likely to lead to risk aversion and 
sticking with traditional crops unless a better social safety mechanism is in place.  
 
Land use change is also a pressing issue in the Cerrado, and is one measure of global tipping 
points which gives value to tropical lands (Steffen et al., 2015). While land clearing is 
overwhelming the result of large landowners making room for new industrial agriculture, 
some settlement residents fear what that could bring. Jadir said he would be worried if large 
farms came into their area, which at the moment has a border of natural vegetation. 
Uncertainty about the continued protection this would offer caused concerns for him as the 
community does not have the resources or support to act against it. This is a sentiment echoed 
across multiple themes in this study, as those in vulnerable positions are unable to make 
adaptations or adjustments of sufficient amounts as they lack resources or power to do so. 
While this is a form of inaction, it also shows the difficultly those who are most vulnerable 
suffer when facing uncertainty as adaptation comes with costs not attainable for them 
(Eriksen & O’Brien, 2007). 
 
The views of the settlement residents broadly show concerns for climate change, but inaction 
is prevalent. For some this is due to the perceived risk not being at the forefront of their 
concerns, making adaptation at this moment seem unnecessary (Gifford, 2011). Adaptations 
such as experimenting with new seeds/crops are also costlier for those on settlements, as they 
involve both risk and investment. Further methods to slow progress towards tipping points 
such as habitat banking or land sparing are unrealistic given the small size each settlement 
farmer is allotted. This paradox of having limited capability to respond or influence in 
responding to climate change while representing a more vulnerable group highlights the 
difficultly some face in tackling the problem, helping to explain some inaction on their part 
(Eriksen & O’Brien, 2007; Gifford, 2011). Noting the desire for risk and ambiguity aversion 
among vulnerable groups it appears that some respondents have enough uncertainty to 
warrant a response without the necessary information or capital. This conforms with the views 
of many who view climate change as a threat, but lack capacity to act (Gifford, 2013).  
 
Thiago, a retired senior official at Sinop’s Rural Union informed me that the current climatic 
circumstances in Mato Grosso are a blessing. A large land owner and producer of soy himself, 
he explained that nature and climate in the Cerrado are harmonized across the twelve-month 
calendar. He discussed the common three round cycle, beginning with soy planting in 
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September and harvesting in February. This, as he explained, was during the regions rainy 
season – needed for the cultivation of soy (Bäse et al., 2012). The following round he plants 
cotton, but said others opt for corn, millet or sorghum among others. This was collected in 
June, leaving the in-between months used for grazing.  
 
This set of circumstances has led some, including Thiago and other members of his family, to 
expand and accumulate great wealth. While he acknowledged the need for fertilizers and 
chemicals, often sprayed by small aircraft he contended that the area was ideal for agriculture 
saying simply that the climate provides the opportunity. I asked him what if this ideal balance 
did not remain in place forever, if climatic conditions were to shift. He reiterated the good 
conditions but said he did have some issues particularly with erosion and seasonal flooding. 
As a long-time resident of the region he added that the rainy season was variable, and there 
are times when there is too much or too little water. This is backed up by research which 
contents deforestation is increasing runoff and decreasing evapotranspiration (P. T. S. 
Oliveira et al., 2014). However, Thiago believed that deforestation in the Cerrado was 
minimal citing already privately-owned land that was protected by the Forest Code, including 
his own. Despite the many studies showing deforestation in the region, he believed it would 
be possible to expand the area under cultivation – a statement which several other respondents 
opposed.  
 
Part of this reluctance to accept knowledge about climatic stresses that impact the Cerrado 
and hence impact the livelihoods of those living there is linked to uncertainty (Poortinga, 
Spence, Whitmarsh, Capstick, & Pidgeon, 2011). Without witnessing first-hand the stresses of 
changing climatic conditions, some individuals cast doubt upon claims of this phenomenon 
which can be influenced by their personal beliefs or even hopes that such stresses will not 
occur to themselves (Gifford, 2011; Gray, 2011). It also allows distance from the problem 
making action seem unnecessary (Gifford, 2011). Thiago, a successful farmer and 
businessman, has been able to capitalize through industrial farming would stand to lose a 
great deal if conditions in the Cerrado changed drastically affecting his livelihood. Other 
large land owners and industrial farmers in Mato Grosso may be well informed on the topic, 
but skepticism can cause uncertainty in their perspective on the validity of climate change 
claims (Poortinga et al., 2011). Skepticism aligns well with Gifford’s take on perceived risk 
(Gifford, 2013). This view of climate risk as either a non-issue or an issue too small to engage 
in action towards it can help explain why so little is done in the Cerrado in creating 
transformational adaptation plans. 
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Thiago’s discourse was problematic as he further invoked several dragons of inaction. In 
particular, discredence and the doubting of ‘foreign’ opinion was brought up through his 
accusations that other countries also use fertilizer and chemicals, in far greater amounts yet 
still criticize Brazil (Gifford, 2011). He also believed that the 20% protection of the Forest 
Code was infringing upon land owners’ rights and felt that raising it would negatively impact 
farmers. Though he added that small land owners, such as those in settlements, should be 
fully exempt as they already had very limited land to work with and using it all would have 
little environmental impact. Given the vast amounts of deforestation and threats to diversity, 
there is wide agreement by scholars that stricter actions must be taken to protect undisturbed 
in the Cerrado (Ratter et al., 1997). While there have been some examples of success in 
Brazil, such as they Soy Moratorium for the Amazon (though causing spillover effects to the 
Cerrado) some actors such as Thiago have not internalized threats of climate change and 
distanced themselves from the perceived impacts. This impacts how their practices and 
inaction delay adaptation. 
 
Similarly, those living in the squatting settlement as well and INCRA both addressed inaction 
towards climate change in the context of comparisons with others – namely big farms. 
Skepticism plays a role in addressing climate change, as well as blame shifting (Poortinga et 
al., 2011). While small-holder farmers have far less negative impact than large one, the 
impacts felt by climate change will be severe. Across all respondents in Mato Grosso there is 
little internalization of climate problems and action to address them. Following O’Brien’s 
Three Sphere Model, internalization could come about through leverage of the outermost 
personal sphere to shift worldviews and accept that climate change, even with uncertainty 
attached, must not be met with inaction.  
 
With respect to climate change, the topic itself was mostly accepted across stakeholders, 
though a few felt it was not a concern for now. Not all viewed it as an imminent threat 
requiring action, permitting business as usual to continue. While Eric and Vinicius both 
believed that it was something that needed immediately action, others such as Thiago and 
some settlement farmers did not perceive a large present risk. For the former comparisons 
with others gave reluctance to acknowledge any harmful impacts to the environment. Along 
with the current benefits of agriculture, especially soy, that benefited Thiago he had incentive 
to continue with business as usual. For settlement farmers like Jadir and Juselina, the 
uncertainties of how climate change could impact upon them made it difficult in looking at 
adaptation, as how specific impacts would be felt, and when, are unknown. At the present 
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there appears to be fairly widespread acknowledgment of climate change, but adaptation to 
the stresses it causes are limited, in part due to uncertainty. 
 
On uncertainty Scoones says, “Risks and uncertainties are experienced by and through 
different people, depending on who they are, where they live, how rich they are and their 
abilities to respond to uncertain events, shocks and stresses.” (Scoones, 2019, p. 27) Across 
those interviewed regarding climate change their many views towards the topic, some firm in 
accepting climate change but not knowing the impacts, others more skeptical. While their 
reasons to have uncertainties and interpret risk varied, one common theme across the board 
was inaction towards climate change is prevalent in the Cerrado and Mato Grosso. Each 
individual has knowledge gaps, and without complete knowledge rationality suffers and 
ambiguity rises (Gifford, 2011; Hulme, 2018; Yesuf & Bluffstone, 2009). These phenomena 
hinder appropriate response to climate change, but at the present exist in force in the study 
area. 
 
Interviews for this study support uncertainty being one causes for inaction towards climate 
change. Gifford included uncertainty in his section on limited cognition, along with ignorance 
and optimism bias which compete to breed inaction even in the face of potential monumental 
hardship that climate change could bring (Gifford, 2011). While some in Mato Grosso are 
advocating for more sustainable practices, others downplay the necessity and others lack 
capability or resources to act. Acting towards climate change can be done in two was as 
discussed in section 1.3.2.3. incrementally and transformationally. The first is less complex 
and can be enacted by most any actor. It could be seen as adopting new crops adapted to local 
environmental conditions or using organic fertilizers to reduce runoff of phosphorus and 
nitrogen. While beneficial, neither address the root causes of climate stresses in agriculture. 
Transformational adaptation could entail addressing the demand for crops and their 
exportation and assessing the value of externalities such as loss of soil nutrients and CO2 

emissions from transporting and exporting crops. Transformational adaptation is more 
difficult and requires action by individuals with motive for climate protection. With a mix of 
actors and capabilities, a model such as O’Brien’s three spheres may prove useful in the 
Cerrado. 
 
Recalling the levels of practical, political and personal, each growing in potential leverage as 
well as difficulty to enact, offers a framework of responding to climate change in a way which 
can leave a lasting difference (O'Brien & Sygna, 2013). The central sphere, the practical, is 
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considered the easiest and in practice in Mato Grosso could take shape in industrial farming 
reducing use of fertilizers and chemicals or breaking up monoculture farms to favor a more 
diverse crop blend which would strain the Cerrado’s fragile soils less. These responses do not 
address driving forces, but together could represent a first step in promotion of ecologically 
friendly farming in the region. Next, the political sphere could continue to impact the region, 
especially if enforcement, and perhaps increase of protected area, of the Forest Code and 
consideration of rekindling the forces behind the Amazon’s Soy Moratorium for other 
biomes. Enforcement would remain difficult in the large regions especially ensuring 
responses do not shift production to neighboring biomes as the moratorium did for the 
Cerrado. Responses from the first two spheres would begin the process of creating a space 
where agriculture can operate within a safe space of earth’s systems outlined in the planetary 
boundary approach (Steffen et al., 2015). However, the greatest impact would come from the 
outermost, and most difficult to enact, sphere. 
 
The personal sphere requires individual and collective worldviews and beliefs to be assessed 
in an effort to prompt adaptation that has outcomes for the greater good (O'Brien & Sygna, 
2013). In the case of the Cerrado, realization that the region has ecological value as well as 
impacts outside of the physical area is occupies would represent a shift in collective thinking. 
The personal sphere aligns with Gifford’s dragon of ideology, as it challenges longstanding 
personal and collective beliefs (Gifford, 2011). It should be seen that the personal sphere must 
apply not only to smallholders but those involved with large scale farming. As the latter group 
produce most of the externalities, their actions need to be addressed the most. 
Transformational adaptation on their part would have more impact as it tackles the drivers of 
climate change, which in the agricultural industry originate mostly from industrial production 
and exportation. 
 
Personal transformation could come about through acceptance not only of climate change, but 
the immediate need to take action. Or, when considering soy, the destructive nature of the 
industry and questioning whether the growing need and production will have greater costs in 
the long run negating current profits. These steps require concentrated effort and can 
challenge one’s views that inaction may be comfortable in the present but not in the long run. 
Personal transformation in the Cerrado requires individuals to assess changing climatic 
conditions and the need to respond as well as how to do so. This can be brought about sooner 
through uncertainty reduction and narrowing knowledge gaps to give individuals less risk and 
ambiguity when responding to decision making (Hulme, 2018; Yesuf & Bluffstone, 2009). 
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While this is but one framework to encourage adaptation in the face of uncertainty and 
inaction, it offers a path to help those living and working the land in the Cerrado to do so 
sustainably. 
 
3.3.3 Land Tenure  
Land tenure in rural Brazil, especially for those living on settlements or without land of their 
own is extremely complicated. Through speaking with those interviewed I collected data and 
heard things I have seen little mention of in literature. This is in addition to confirmation of 
some wider themes regarding land tenure in Brazil. While Brazil’s government set out with 
ambitious plans for colonization of the interior with land distribution, the process has been 
linked with corruption and accusations of increasing deforestation (Araujo, Bonjean, Combes, 
Motel, & Reis, 2011; Fearnside, 2001a). Given the fragility of the Cerrado and livelihoods 
that go along with it there are a wide range of responses that at times conflict between them, 
and also with scholarly opinion. 
 
Since most interviewees (outside of the squatter settlement) already legally owned their land 
uncertainty relating to tenue was mostly a past issue for them. However, uncertainty is a 
feature of the land tenure laws of Brazil (Araujo et al., 2011).  The process for landless 
farmers to gain control of the land they work, either given to them or squatted upon, can take 
years, even a decade according to some respondents. During this time there is no legal 
protection of land ownership, and those using it do not have rights to sell or lease it, legally. 
However, many respondents said despite the law, this is commonly not adhered to as there are 
not bodies which can enforce it effectively. 
 
Caio said his father, during the days when they focused on soy, had been able to expand his 
territory by purchasing land from settlements – before they received the deed. This act carries 
considerable risk and ambiguity, considering that firstly it is illegal. Secondly his father still 
could not get the deed until the settlers did, and then they must transfer it to him which they 
could decide not to do. As such the cost was extremely high, but settlers could make far more 
money doing this than by waiting for the deed and working the land. Caio said his father 
feared being caught but the expansion was made worthwhile by increasing their operations 
size. He made clear that those who sold land to this father were always paid but considering 
the legality of the actions both sides risked losing out. He decided the risk (and in this case 
ambiguity) of punishment was a push to end the practice and focus on a ‘safer’ style of 
farming. 
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Caio also discussed land tenure more generally in the region. As his family had acquired some 
of their land from settlers, he appeared to be extensively aware of the intricacies of the 
system. He was of the opinion that squatting was more common than INCRA colonization. 
He said invaders often, “… hear about land that is available to be distributed and rush to 
move in there to gain a claim”. This allows for faster settlement he explained, and while it 
has a length legitimization process this is no different from INCRA. However, he explained 
that living on this land was not the goal for all settlers, some sought to sell it, even illegally, as 
soon as possible to turn a profit. Saying, “each time property control changes hands the price 
goes up”. This may be the case in some instances, but those interviewed on the INCRA 
settlement seemed to be more long term oriented in maintaining their land. The squatters 
seemed to have less attachment, possibly arising from the relatively new status and 
uncertainty for future developments. While I did not have an opportunity to speak to INCRA 
settlers without a title to their land yet, it is possible they would share some similar thoughts. 
 
All those on the INCRA settlement were asking about their land, and how they came to settle 
upon it. I have selected one to serve as an example as they all had somewhat unique stories 
but fell into the same process. Joao, of the INCRA settlement, described the process of 
gaining his land as a difficult one. A native of Ceara, he had moved to Mato Grosso years 
before in the hopes to participate in a colonization project. Despite no guarantees he arrived 
and spent several years working at various places before being allotted land through INCRA 
at the settlement. He described these years as difficult, and he questioned whether staying in 
the region was the best choice saying as time went by waiting became more difficult. 
However, he reached a point where he had been living for almost six years in the region and 
felt moving to another and restarting the application process for being allocated land would 
make his time spent in Mato Grosso a big loss. The feeling of investment of his time and 
effort in applying for distribution of land, shows an example of sunk costs (Arkes et al., 
2002). The feeling of giving up the chance at land distribution in the hopes of finding it 
another region was too much. 
 
His choice paid off as he was eventually selected for a spot at this settlement. He said that he 
knew many others who were not however, showing that INCRA is a complicated system and 
some people ‘luck out’ over others. This process is embedded with uncertainty and waiting 
for potential years can increase uncertain feelings. He, along with the others interviewed at 
the settlement, were allocated plots of land north of Sinop, which had a road connection but 
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limited service. Isabela explained that the city worked with the Rural Workers Union to help 
connect the settlement. INCRA settlements do face some challenges in gaining access to 
services, but are generally more successful than independent settlements (Faber, 2003). While 
Joao said this was not a quick process, today the settlement is fully connected and has a 
standard of living in line with the region. Having been rewarded with titles to the land offered 
the settlers control over it, and the chose to use it as they wish. The title to land has proven to 
most to be more valuable than selling it. 
 
In addition to enquiring about the possibility of soy cultivation, I also asked residents if they 
had any interest in selling their land given the high costs paid for some land in the region. 
Overwhelmingly the answer was no, at least not for now. Jose said that selling the land might 
give them money but would once again leave them without land. Having no land takes away 
their livelihood as land is more than just physical space for them, it also ensures they can 
make a living and eat. The ambiguous nature of what will happen if they were to sell their 
land and move forward is not a jump those with titled land seemed willing to make. There is a 
risk involved with waiting as well, as tipping points are approached, especially in fragile areas 
such as the Cerrado, and if reached could make cultivation extremely difficult and thus 
remove value from the land. 
 
This is in contrast to the experiences at the squatter settlement. The quality of homes and 
infrastructure is basic on this settlement, though it does have connections to electricity due to 
its proximity to other structures and the highway. However, the settlers here do not have 
deeds like those settled on the INCRA settlement. They have been living here for a relatively 
short period but set up basic infrastructure and crops to legitimatize their farms. Alexandre 
said that it was one of the first thing the five agreed to was setting up living quarters as it 
would be harder for them to be removed, but in the early days this was a constant uncertainty 
and did not give them confidence to invest more than was necessary for basic 
accommodation. 
 
These illegal sales were also discussed with the squatter settlement. Antonio does not believe 
their settlement this practice would help them as he feels they are lucky the landowner is not 
pursuing their eviction. Being located on the territory of a land owner who successfully 
defending his land could cause them legal issues but according to both Andre and Alexandre 
the land owner had agreed to give up the land. This could cut down on the customary five 
year squatting period needed to gain legitimate rights to the land (Araujo et al., 2011). It was 



 47 

contended by the two, as well as Antonio, transferring the land through sale to other parties 
could cause issues in obtaining legal title. Until then the settlement is working the land with 
subsistence crops and looking for opportunities to cooperate for bigger projects, such as the 
new bioethanol plant being built nearby. 
 
As the lots have a very small area adherence to the Forest Code to keep natural vegetation 
would be difficult, and their land was already cleared when given to them. Isabela said that 
settlements are not viewed as sources of deforestation, since they are created from already 
cleared and unused land. Eric said the most common way for settlement plots to expand is not 
clearing new land, but purchasing deeds to adjoin plots, which is mentioned in literature 
(Lima et al., 2011). He said is contingent on owners having the deed in order to leally sell it, 
which is the case in the INCRA settlement but not with the squatters. Since the latter has 
taken over land in an already cleared area which has now been reclaimed by the owner there 
is little chance for expansion, unless INCRA decides to distribute the land. Antonio said it 
would be unlikely as the landowner had successfully convinced the local authorities he would 
make use of the land, it was speculated to be used as pasture.  
 
The INCRA settlement, being older and officially established, did not have to content with 
issues of legal titles. All respondents already had the deed to their land. Due to this guarantee 
those in the community had invested considerably more into their accommodation and farms 
as compared to the squatter settlement. They did not have the same uncertainty if they could 
one day be evicted giving them reason to invest in their land. This can be viewed as 
uncertainty reduction or closing a gap when compared to the uncertainty of squatted on land 
without a title (Hulme, 2009). Presumably if settlers who are squatting reduce uncertainty 
regarding their land tenure, this could prompt action to develop their land and livelihoods 
further. Giving them confidence that their land they have secured will remain in this 
possession can prompt investment as it is now long-term tenure. This could include 
adaptations towards climate change that would secure their ability to maintain the lands they 
occupy. 
 
The idea of land tenure was also briefly discussed with two workers employed seasonally at 
industrial farms, including soy – Gabriel and Gustavo, interviewed together. Their stories are 
similar to many of those in settlements, both coming from the northeast with hopes to settle in 
Mato Grosso. However, they had not been successful in obtaining land. Gustavo explained 
that he was waiting already for several years but was not sure if it would happen anytime 
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soon. He said that immediately after arriving he also sought out work to sustain himself, and 
has performed a variety of jobs, mostly labor related, which pay fairly but are not long lasting 
usually. Being able to sustain himself was possible with this lifestyle he explained, although 
he felt it would be easier with his own land. He added that while pay was usually fair that to 
save up to purchase land was difficult. While waiting for a chance for settlement, he explored 
other paths and was also considering purchasing land with financing, though this was difficult 
to obtain. As Isabela explained, most looking to purchase small plots of land need some form 
of financing, but credit is difficult to obtain as they are viewed with uncertainty by lending 
officials. 
 
When asked about his opinion on INCRA and settlements, Eric said that it was a ‘beautiful 
thing in the mind… in reality less”3. He said corruption was high, and it was full of 
‘backroom’ deals. He accused larger agricultural producers of influencing decisions, with 
intent to take over additional land which is sitting unused. While I did not encounter this 
specific line of thinking in other interviews, given the other stories of illegal land leasing and 
selling this could hold a great deal of truth. He added that some settlements got lucky, in that 
they had better access to water or transportation. We also discussed social contract theories 
such as PNPB, which he had not heard much about. However, he was aware of the building of 
two new bioethanol plants previously mentioned. He said if a settlement could get a contract 
with one, it could be beneficial but was not sure how they could arrange that. 
 
Outside of settlements Thiago raised new thoughts regarding land tenure not discussed in 
other interviews. Firstly, he and his family had a considerable amount of land dedicated to 
industrial farming and he raised the point that 20% of his land must remain as natural 
vegetation. On a map, he pointed to where he held reserve land to fulfill the 20%, to the east 
of Alta Floresta, another city of Mato Grosso. This city has not been mentioned as it is located 
in the north, in the Amazon biome. While this biome has more protection, buying land located 
in this area is cheaper than devoting 20% of farm space to natural vegetation. This is a 
circumvention of the Forest Code and is one example of the Cerrado’s value being 
superseded by economic motives. Naturally the Amazon biome is too of great ecological 
importance, but that does not diminish the value of the Cerrado and its biodiversity (Ratter et 
al., 1997). This inaction on the part of a wealthy land owner illuminates how complicated 

                                                
3 Translation “… uma coisa na mente, na realidade menos.” 
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laws surround land tenure do not always function as designed and can create situations in 
which actors find a loophole to fulfill requirements.  
 
Thiago also described that part of Mato Grosso already had protection, about 5% being state 
reserves and 15-20% being indigenous areas. He explained the latter, which are found 
scattered across the state as seen in Figure 2, are mostly forested. While this holds true as 
most indigenous forests are better maintained, deforestation is on the rise in some (Fearnside, 
2005). Land tenure and indigenous rights are outside the scope of this study; however, this 
thought was included as it underscores the ability to shift responsibility of environmental 
protection. Under the Forest Code private properties must take accountability for controlling 
damage to forests by adhering to legislation regarding protection on their own lands and not 
allow it to be shifted to others, such as indigenous peoples (Fearnside, 2005). While land 
tenure is complicated, it should not be allowed accountability to be shifted to other places or 
peoples. Inaction on the part of private landowners has the ability to become commonplace if 
accountability is not adhered to. 
 
Land tenure in Brazil as a whole appears to work towards a righteous goal. Decades long 
projects on colonization of interior lands has brought populations from the coastal states into 
the formally unused lands which have turned into agricultural titans (Lisansky, 2019). This 
process has greatly benefited some who have been able to consolidate land into large 
industrial farms capable of producing large yields with minimal labor (Adams, 2008). At the 
same time public bodies such as INCRA as well as peasant organizations such as MST, and 
independent groups, have succeeded in gaining land rights for some formerly landless 
farmers, but not all. This drawn out process has been as success for those at the INCRA 
settlement I interviewed, but for others they are still working on obtaining their legal land or 
have chosen to enact their own process through squatting. Other respondents reported on 
corruption in the process and illegal land deals, possibly influenced by large land owners. 
While this topic lacks substantial formal literature, it does represent how difficult and tenuous 
the situation can be.  
 
Land tenure will continue to favor some over others, especially if climate change impacts are 
felt greatly in the Cerrado where those choosing to settle may not have a back-up plan. If land 
distribution is to continue in Mato Grosso it could benefit from assessment from bodies such 
as INCRA in a more streamlined approach to granting land rights. Both formal and 
spontaneous settlers face long waits to receive deeds and can be settled in areas without 
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development or access to services, which can take time to be initiated (Faber, 2003). 
Furthermore, claims of corruption and violence can negatively impact the process and intent 
to benefit those who are most vulnerable and in need of this process the most. Based on 
respondents’ thoughts towards INCRA, and settlements in general in Mato Grosso, they 
believe there is good intent, but it does not live up to the hopes of many. Having land to work 
is essential for farmers, but the process can breed uncertainty while waiting and whether they 
will receive suitable or appropriate land. Further climate stresses in the Cerrado could also 
impact the soils, meaning land distribution must done wisely. With certainty regarding rights 
to land and its continued ability to be suitable for the livelihoods of those in Mato Grosso the 
region stands a better chance in both combating inaction towards climate change and 
safeguarding those inhabiting the fragile Cerrado biome. 
 
4.0 Conclusion 
 
4.1 Research Question 1 
How does uncertainty affect inaction towards climate change by actors in and around the 
agricultural industry of Mato Grosso?  
 
How and where uncertainty arose from respondents varied. For some, such as most living on 
settlements, climate change was at least in part accepted as inevitable. However, uncertainly 
arose due to questions such as how, when, where and who will feel these effects and to what 
degree. Furthermore, due to limited resources, the risk of costly adaptation was viewed as too 
great for some without certain knowledge of the outcomes. This gave reason to not initiate 
proactive action towards climate change. For others skepticism and feelings of discredence 
led to questioning the extent of climate change in the Cerrado, providing further justification 
for inaction. Mato Grosso has a wide range of agricultural actors, from small settlement farms 
to massive industrial operations. While climate change represents great uncertainty in the 
future for all in the region, inaction is being justified due to this lack of certainty. Without 
ways to reduce uncertainty, those who rely on farming in the Cerrado will be ill-prepared for 
the effects of climate change due to widespread inaction. 
 
4.2 Research Question 2 
How does land tenure complicate uncertainty and inaction among stakeholders in Mato 
Grosso? 
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Brazil has a number of unique schemes regarding distribution of land and 
settlement/colonization of rural areas. In Mato Grosso the National Institute for Colonization 
and Agrarian Reform (INCRA) operates to appropriate disused and previously cleared land to 
landless farmers. Spontaneous, or invasive, settling also occurs when groups of individuals 
enter disused land not yet appropriated and apply for tenure. This study saw interviews from 
both types of settlers, as well as respondents with knowledge of the topic. While land 
distribution has a noble goal, reports of corruption and favoritism weaken the structure. With 
long waits and no control over where they are assigned land, settlers face either waiting for an 
uncertain future or invasion which is also an uncertain action as there is no guarantee of 
gaining tenure or being supported by the state. Without firm certainty of land tenure, already 
difficult responses to climate change are viewed with ambiguity, leading to inaction. The 
administration of settlements is a large task that appears to not have as much oversight by the 
government as is needed to ensure it can achieve its goal and run without long waits and 
inequitable processes.  
 
In addition to settlements, private land owners are also affected by land tenure. This is not in 
relation to their legal ownership, but in some cases how they must take care of their lands. 
Current conditions under the Forest Code protect 20% of privately-owned land as natural 
vegetation there is evidence this is circumvented by conserving land in other regions under 
the same owner. This inaction towards conservation has allowed a great deal of deforestation 
in the Cerrado, especially after the Soy Moratorium made soy farming the Amazon more 
difficult there.  
 
In general land tenure in the Cerrado is a complicated system and creates difficulties for those 
living upon it. Since these difficulties lead to uncertainty regarding gaining rights to land as 
well as environmental responsibility, inaction follows. This inaction, along with no or 
minimal climate change adaptations have helped to create a challenge for Brazil in both 
distribution and protection of land. 
 
4.3 Concluding Remarks  
Brazil has long been in the world’s eye regarding climate change and nature conservation, 
however this is overwhelmingly centered upon the Amazon biome. There is no doubt the 
Amazon is essential and must be protected, but the Cerrado must also be acknowledged for 
its importance and be afforded stronger protection. At the same time steps should be taken to 
ensure that any protection or adaptation does not cause undue harm to other regions, like the 
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Soy Moratorium has done for the Cerrado. Any measures implemented must face the burden 
of not only protecting and enhancing the environment but also the people who call this region 
home. The current state of soy production, climate change acknowledgement and response, 
and land tenure systems promote uncertainty, which in turn give rise to inaction preventing 
change that could not only improve the Cerrado but also the livelihoods of its residents.  
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