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Abstract: This study examines how key stakeholders in agriculture in a number of municipalities in
the Brazilian Amazon state of Mato Grosso are incorporating and adapting to public policies on climate
change. Fieldwork and semi-structured interviews conducted in 2014 and 2018 with key stakeholders
in the region were analyzed to assess the effectiveness of public policies incorporating climate change
factors. Data obtained from documents from national institutions complemented these interviews.
The results show that although local government claims that its mission is economic, social and
sustainable development, and although public institutions and stakeholders repeat internationally
recognized protocols and agreements in their communications, in actual fact, these are not reflected
by any change in institutional behavior.

Keywords: climate change perceptions; adaptation policies; public policies; agriculture; municipalities
in Mato Grosso

1. Introduction

The issue of climate change is controversial. Although widely accepted as a reality within
the bio-geosphere scientific community [1], outside this field there is a wide range of alternative
views (those who deny its existence completely, those who remain unconvinced, uninterested,
unengaged, etc. [2]). Uncertainty surrounding the extent of such changes at local and regional levels
partly explains the reluctance to accept the existence of climate change, as well as the reluctance to accept
the urgency of the need to mitigate and adapt to it [3]. This is because any such acceptance would require
a complete transformation of both personal and organizational/institutional behavior [4]. In addition,
modifications affect stakeholder perceptions, ideas, institutions and interests [5]. Governmental
commitments made at the Conference of the Parties (CoP) meetings have seen steps both forwards
and backwards in terms of mitigation and adaptation to climate change [6–8]. The issue has now
become a challenge to society as a whole since the 4th report (A4R) by the Intergovernmental Panel
on Climate Change (IPCC), which acknowledged the need to adapt to climate change and changed
the focus from mitigation only [9]. This could be interpreted as a step backwards because sharing
responsibility with the population could potentially be seen as blurring governmental obligations [10].
However, it could also be seen as an opportunity to consolidate both governmental commitments and
individual actions [11].
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Our considerations and approach to climate change are founded on two concepts: that of
perception and that of adaptation. The perception of climate change is a new approach in climatology,
and it aims to analyze and understand the climate through human perception. Perception of climate
change can be defined as the awareness or belief in its existence [12]; it values humankind’s sensitivity
and subjectivity as a means of understanding its surroundings. Such perceptions can be shaped by
several factors (age, gender, political views, scientific exposure and/or, life experience to climatic
events, etc.) that might influence how these perceptions lead to change [12–21]. In turn, adaptation
is a system of interactions between individuals and the constructed environment that depends on
strategic and tactical action [22–26]. While perceptions depend on individuals’ ability to take in their
environment, adaptation measures are subject to specific economic situations [25–29].

In this study, we examine whether and how these two concepts laid out above—namely, perception
and adaptation—are being recognized by agricultural stakeholders and integrated in local public
policies. Our study applies to municipalities in the state of Mato Grosso, Brazil, a region affected by
aggressive deforestation from the 1970s onwards in order to expand intensive agriculture, followed
by intensive land use and mixed economic development (see, e.g., [30,31] and references therein).
As such, the region provides a rich ground for geography, sustainable development, political sciences
and climate studies, with several aspects of socio-economic development, mitigation strategies for
land use and environmental conservation being the subjects of numerous studies (e.g., [31–70]).

In the past few decades the concept of “policy mix”, in which multiple goals and instruments
are taken into account in order to reach policy goals, has been acknowledged as needed in order
to address both climate change and land use concerns ([59] and references therein). In addition to
the diversity of instruments, there is the issue of the multiple governance levels, which adds an
additional level of complexity to the policy decision process. In Brazil, environmental governance
is typically characterized by a top-down approach, in which most decisions are taken at federal
level [59,71–75]. Caldas and Moreira [75] showed that, in the case of Mato Grosso, state national
policies are more smoothly absorbed and implemented whenever there is an alliance between the
government at state and federal levels. The Fundação Estadual do Meio Ambiente (FEMA; State
Foundation of the Environment) in Mato Grosso implemented programs in the late 1990s to comply
with federal legislation on land clearing, which by 2001 had a significant effect on deforestation even if
their enforcement was varied at municipal levels [50,51].

Since the 2000s, the agricultural sector has evolved rapidly in order to better combine socioeconomic
development with environmental governance [31,59]. This represents a tremendous challenge in the
context of frontier expansion, and various positive achievements should be emphasized: (1) a drastic
decrease in deforestation rates since 2004, due to the efficient combination of command-and-control
policies associated with market-oriented agreements [31,55,60,76]; (2) the widespread adoption of
no-till planting, and more generally, the adoption of Low Carbon Agriculture (ABC) to promote new
environmentally friendly agricultural practices, such as crop–livestock integrated systems (ILP) [54,70];
(3) the emergence of the Roundtable for Responsible Soy (RTRS), which certifies soy as a responsible
crop for producers adopting good agricultural practices and respecting labor conditions, community
relations and environmental laws [77]; (4) the MT Legal project [33], derived from the Lucas Legal
project [58,68,78], which highlights the feasibility of transferring a municipal environmental policy onto
a state scale, thus reflecting a very interesting institutional dynamism; and (5) the implementation of a
recent jurisdictional approach named “Produce, Conserve, Include” (PCI) with the goal of improving
the “policy mix” strategy by bringing multi-stakeholders (government, civil society, producers and
companies) together in order to “ensure that local laws, regional efforts, and corporate policies work in
concert to catalyze reduced deforestation at scale.” (https://wedocs.unep.org/handle/20.500.11822/28871).

Although these efforts illustrate the desire of the agricultural sector to promote sustainable
development, it also questions its underlying motivations since (1) the recent increase in deforestation
rates suggest that economic factors still prevail over environmental considerations to drive the
agricultural frontier, and (2) climate change is still rarely mentioned as a reason to improve the
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agricultural development model. This indicates that the bridge between scientists, stakeholders and
policy makers remains tenuous.

According to Shreraga et al. [79], the process in which scientific reports are integrated in the
decision-making process is by policy-focused assessments, in which “timely and useful information
about the possible consequences of climate change, people’s perceptions of whether the consequences
are positive or negative, available adaptation options, and the benefits of slowing the rate of climate
change” is made available to policymakers. However, even with the availability of IPCC Assessment
Reports, the decision-making process of environmental public policies in Brazil is often based on either
personal experience or expert (not necessarily scientific) advice and motivated by political or economic
interests [80]. In Mato Grosso, a typological analysis of interactions between policy instruments showed
that science support did not appear in the connectivity network of policy making [59], even though the
dominant agricultural activity is highly dependent on weather and climate conditions. We, thus, seek to
evaluate whether and how agricultural stakeholders were making provisions for the evolution of the
agricultural sector in an area where evidence of climate change has been reported in various scientific
studies [36,39,43,47,52].

In addition to the introduction and conclusion, this article is composed of three further sections.
Section 2 introduces the conceptual framework for the perception of and adaptation to climate change.
Section 3 sets out the working methodology and underlying issues of the study, and it presents the key
stakeholders identified for this study. Section 4 presents and analyzes the stakeholders’ perception of
consequences for agriculture, as well as their perception of public policies.

2. Perceptions of Climate Change and Adaptation Policies

Mendonça [16] suggests that the framework for climate change studies is founded on complexity
theory and reinforces the need to adopt more holistic approaches. For him, the Climate Network in
Brazil, which works together with several other countries and exploits the inter-disciplinary interfaces
between the physical and natural sciences and applied humanities, offers a new dimension for
knowledge production and is an important element in the study of adaptation and adaptation policies
regarding climate change.

It is this holistic approach that underlies the concept of perception of climate change. It was
J. Pérard [81] who first introduced the concept of perception in considering that, in order to combat
climate risks and improve climate resource management, there were two complementary scientific
approaches that, while essential, were also quite distinct. According to Pérard [81], climatological
analysis of only physical models was inadequate, as it did not consider human factors. Therefore, climate
data, complex analysis of such data, knowledge production and information generation were not
sufficient if efficient transmission to stakeholders (definition from the Cambridge dictionary: “a person
such as an employee, customer, or citizen who is involved with an organization, society, etc. and
therefore has responsibilities towards it and an interest in its success”)—from the general population
to lawmakers—did not properly convey these scientific findings [12,17]. This prior knowledge could
also then be confronted with perceptions of local stakeholders. Thus, for the purposes of this study,
perception is understood as a subjective phenomenon and as one that is often passed on between very
different groups of stakeholders.

This concept of perception goes hand-in-hand with that of adaptation, which, seen from a
biophysical, socio-economic and technical perspective, has been constructed by agriculturalists through
an understanding that the physical environment reacts to new cultures and techniques [82,83].

For Obermaier and Rosa [84], the issue of adaptation in developing countries encompasses a more
holistic view within the social sciences and humanities, associating it with developmental vulnerabilities,
and it goes beyond the bio-physical impacts of global environmental problems. They agree with
the IPCC’s claim about the importance of identifying the causes and effects of such vulnerabilities,
and they attempt to set pathways that will increase the capacity for adaptation and reduce exposure
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and sensitivity to socio-environmental systems. They also agree with Mendonça [16], that adaptation
and vulnerability are part of the systemic analysis of socio-environmental resiliency.

To interpret stakeholders’ perceptions, before even looking at regional or local climatic
characteristics, it is first essential to highlight the importance that Dubreuil et al. [47] gives to the
concepts of “variation” and “variability” in the understanding of climate change. Here, variation means
a long-lasting and progressive modification of the climate, which decade after decade may become
colder or warmer. Humankind does not always perceive this progressive evolution. The concept of
variability can be defined as a climatic parameter that hovers around a reference value considered as
“normal”, and is one that is usually based on a 30 year period. This means that there may be hotter
or drier years that society will need to react to, and when reactive practices are no longer enough,
they need to be replaced with more permanent practices, and are thus seen as adaptation.

The spatial–temporal variability of climate is the result of a combination of several interconnected
factors at a multitude of levels. The effects of global and continental oceanic and atmospheric conditions
can be modulated locally according to land occupation [39,85–87], which also affects the physical
characteristics of the lower layers of the atmosphere (temperature, wind, rainfall, aerosol composition
and concentration) that can have a greater or lesser impact, and that can also be perceived at a local level.

As regards to the implementation of climate policies, authors like Drews and Van den Bergh [88]
believe that effective implementation of climate change policies must be founded on public support.
They go on to classify the factors that influence support for climate change policies into three
general categories:

1. Socio-psychological factors and the perception of climate change, which include the positive
influence of people identified with left-wing policies, egalitarian world views, environmental
values and self-transcendence, awareness of climate change, risk perception and emotions such
as interest and hope;

2. The perception of climate policy design, which includes pressuring measures, the positive effect
of legislation, the effectiveness of policies, the costs of policies and the recycling of potential
revenue policies;

3. Contextual factors, such as the positive influence of social trust, norms and participation, broader
economic, political and geographical aspects, and the different effects of specific events and
methods of communication.

Drews and Van den Bergh [88] also introduce the variable of “public opinion” to the debate on
climate change. In this context, it is fundamental to understand the public’s perception of climate
change as a socio-political event, in order to establish a communication policy supported by public
opinion and put the theme of “climate change” firmly on the government’s agenda.

The issue of climate change and its risks has also been analyzed by Anderegg and Goldsmith [89].
They measured public interest (using online searches as a proxy) on climate and climate change during
and after a climatic event and found out that there is a rapid decay from 80% during the first three days
to about only 10% searches after three weeks. They suggest that climate scientists need to re-examine
how to involve the public more effectively. Indeed, communication of risk information among the local
population, technical experts and policy makers is not straightforward [17,90] and needs to appeal to
the moral or social responsibility in order to yield sustainable action [12].

3. Method

This interdisciplinary approach embraces geographical, multidimensional and multilevel elements.
This multilevel concatenation is founded principally on the idea that all environmental problems
transcend borders, affect everything and everyone on the planet, and affect the vital links between
decisions taken at various levels (from local to international) as the commitments and actions of and by
the countries in international forums tend to influence more local policies [62,91]. In the absence of any
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articulated national policy, analysis of public actions allows one to examine public actions of municipal
players and the (in)consistencies between perception, speech and the tools used for public action.

Therefore, from a methodological perspective, the following steps were

(a) definition of the region according to location, with area of agricultural expansion;
(b) based on item (a), territorial characterization and use of data on temperature and rainfall and other

official information from local institutions as a basis for analysis of public perception and policies;
(c) description of the production areas and agricultural production development infrastructure; and
(d) identification of key stakeholders.

For steps (a)–(c), four municipalities in the state of Mato Grosso (MT) were chosen as study areas:
Alta Floresta, Lucas do Rio Verde, Sorriso and Sinop (Figure 1). Alta Floresta is characterized by small to
medium-sized farm and cattle ranches [47,70]. Lucas do Rio Verde and Sorriso are strongly associated
with agro-business, being, respectively, the first municipality for the business of agrotechnology and
for soy production at national scale [33,34]. Sinop is the major urban pole in northern Mato Grosso
supported by powerful agro-industrial firms and the rapid development of a service economy [33,40,42].
A more detailed description of the study sites in the context of sustainable development can be found,
for example, in Droulers and Le Tourneau [45].
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Brazil. Land cover classification for 2017 obtained from the Mapbiomas project (www.mapbiomas.org).

For step (d), the key stakeholders were identified to represent a large panel of agents of the
agricultural sector: Federations and associations, trade unions, seed stores, municipal departments and
other public organizations, governmental institutions, producers and local researchers, with diverse
interests, some being focused on agricultural development while others are more committed to
environmental preservation. The specific stakeholders are listed in Table 1.

www.mapbiomas.org
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Table 1. List of interviewed key stakeholders.

Stakeholders Type of
Organization

Field of Activities/
Mission Statement

Number of
People

Interviewed

Geographical
Scope Locality Date

ICV
(Instituto Centro de Vida) NGO

Implementation of local
sustainable development

projects
1 State Cuiabá/

Alta Floresta 20 Jan 2014

Aprosoja (Associação dos
produtores de soja e

milho do Mato Grosso)

Private
non-profit
association

Association of soy and
maize producers 1 State Cuiabá 21 Jan 2014

IMEA
(Instituto Matogrossense

de Economia
Agropecuaria)

Private
non-profit
institute

Improve economic
knowledge in order to

support sustainable
development of the
agribusiness sector

1 State Cuiabá 21 Jan 2014

FETAGRI
(Federação dos

Trabalhadores na
Agricultura em Mato

Grosso)

Private
non-profit
association

Labor Union 1 State Cuiabá 27 Jan 2014

SEMA-LRV
(Secretary of

Environment)
Public Environmental

Management 1 Local
(Municipal)

Lucas do Rio
Verde 28 Jan 2014

FRV
(Fundação Rio Verde)

Private
non-profit
foundation

Technological support for
agribusiness 1 State Lucas do Rio

Verde 29 Jan 2014

EMBRAPA §

(Empresa Brasileira de
Pesquisa Agropecuária)

Public
Research
Institute

Technological innovation
company for agriculture

and ranching
1 National Sinop 31 Jan 2014

CONAB (Companhia
Nacional de

Abastecimento)
Public Strategical management of

food supply chain 1 National Sinop 31 Jan 2014

ICV NGO
Implementation of local

sustainable development
projects

1 State Alta Floresta 5–6 Jun 2014

FEC (Fundação Ecológica
Cristalino) NGO

Biodiversity conservation,
green economy,

and environmental
education

1 Local Alta Floresta 5–6 Jun 2014

Farmers Private Cattle ranchers 2 Local Alta Floresta 5–6 Jun 2014

Farmers-SRS Private Soy farms 24 Local (Farm) Sorriso 2014

CAT-SRS
(Clube dos Amigos da

Terra)

Private
non-profit
association

Support the
implementation of

sustainable development
projects in large-scale

agriculture

1 State Sorriso 2014

SMADS-SNP
(Secretary of Environment

and Sustainable
Development)

Public Environmental
Management 1 Local

(Municipal) Sinop 29 & 30 May
2018

EMPAER (Empresa
Mato-grossense de

Pesquisa, Assistência e
Extensão Rural)

Public Technological support for
small-scale agriculture 2 State Sinop 29 May 2018

SA-SNP
(Secretary of Agriculture) Public Agriculture Management 1 Local

(Municipal) Sinop 01 Jun 2018

ACRINORTE (Associação
dos Criadores do Norte

do MT)
Private Support for Ranchers in the

North of MT 1 State Sinop 01 Jun 2018

SR-SNP
(Sindicato Rural de Sinop) Private Labor Union 1 Local

(Municipal) Sinop 01 Jun 2018

Notes: § EMBRAPA has a special statute as a state-owned, for profit enterprise, linked to the Brazilian Ministry of
Agriculture, Livestock and Supply.
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Interviews with a semi-structured script were set up with the key agricultural stakeholders
identified in (d) above and were conducted between 20 and 31 January 2014, 6 and 14 June, and 29 May
and 1 June 2018 (Table 1). In terms of climate, 2013–2014 was a year with abundant rainfall in northern
Mato Grosso, with reported crop losses due to humidity, whereas in 2017–2018 rainfall totals fell within
the normal range in most of the region, though with sporadic very intense rainfall events recalled by
laypeople during our field work. The interviews with stakeholders focused on the relation between
the current perceptions of different stakeholders on climate change, the impact of climate change on
agricultural activities, the vulnerability of current production systems and the relation between climate
change and public action. Table 2 summarizes the questions from the semi-structured script organized
into subtopics.

Table 2. Selection of questions from the semi-structured interview script.

Subtopics Questions

Seasonality, variation and
climate variability

Have you noticed/sensed/perceived that the climate is colder, hotter, rainier,
drier? Have you noted climate “markers” in C◦, rainfall (mm), at a given time

of year?

Consequences of variation
and climate variability

Have you noticed/sensed/perceived the need to change the date for sowing,
i.e., delaying it or bringing it forward; a loss of agricultural products?

Any changes to the intensity and/or frequency of extreme weather events?
Any change to the start and end of the rainy season and its consequences on

sowing and crop productivity?

Vulnerabilities of local
production systems

Have you noticed/sensed/perceived any changes to the price of and need for
fertilizers, quantity of water, adjustments for production systems and

techniques (tillage; increase/decrease of fertilizer or pesticide use,
energy consumption)?

Policies and actions

Are you aware of any existing public policies and actions (financial support,
debt write off schemes, etc.)?

Are there any hindrances to production (labor costs, infrastructure, legislation,
fiscal monitoring)?

Source: Questions adapted from DURAMAZ research projects [45,57] and Sustentabilidade da produção agrícola e
políticas de adaptação às mudanças climáticas no Mato Grosso e na Bretagne [58].

4. Results and Discussion

4.1. Stakeholder’s Attitudes Towards Weather and Climate, and Consequences for Agricultural Practices

In the municipalities of Sinop and Alta Floresta, many of the key stakeholders’ views in 2014
remained the same in 2018, particularly regarding perceptions of the weather (or climate change),
technology, infrastructure, policies and public actions. However, while in 2014 there was some strong
friction in relation to international opinion, in 2018 the discourse appeared more consistent and engaged
with sustainable development aims and other concepts upheld by the UN.

With the Brazilian media, and with greater access to information, it is relatively safe to say
that the regional scenarios developed by the Centro de Previsão do Tempo e Estudos Climáticos
(Weather Forecasting and Climate Studies Centre; CPTEC), part of the Instituto Nacional de Pesquisa
Espacial (National Institute for Space Research; INPE), are now familiar to many agricultural associations
and large-scale producers. This means that there is clear access to scientific information.

What can be gathered from producers’ responses in the interviews is that increased productivity
and financial gain are the most common reasons behind the majority of decision-making processes.
For example, in the crop–livestock–forestry integration experiment (ILPF [54]; Figure 2a), the selection
of tree species to be planted in the program on any given property is based both on productivity gains
for the system as a whole and the forestry economic potential. Regarding pests and blight, concerns
around production costs are considerable, as all other production costs are basically standardized
(seed quantity, fertilizer quantity, etc.). Thus, there seem to be no questions about the production system



Sustainability 2020, 12, 5093 8 of 20

and the new opportunities for both the production and the construction of new markets, for example
via agro-ecological production, the establishment of transition protocols, and the construction of
interfaces between the agro-ecological and climate change sectors. The producers of Mato Grosso do
not make provisions concerning climate change in their agricultural practices [21,35] and consider
that the current climate is favorable to productivity levels. At the same time, notable events and a
perception of rainfall pattern changes are brought up in many informal conversations: “The rainy
season is variable, there is no clear pattern. 2010 and 2012 were dry years, whereas there was too much
rain in 2004, 2005 and 2008”; “In January 2004 we lost soy production due to floods; in 2008 there were
droughts, and in 2009 the rainy season was displaced: it started later but lasted longer too”; “2014 was
like 2004, very rainy. It is always so for years ending in ‘4”; “Nobody knows anymore when is the
rainy season”, and “It has become drier, the dry season is longer”.
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The stakeholders interviewed identified climatic phenomena such as the El Niño Southern
Oscillation (ENSO), accompanied by data on the percentage of ground water (via several websites such
as CPTEC/INPE and established state research foundations). They also follow climate events, and as
soon as the “risk window” is over, they start planting soy: (a) for large producers, sowing is done the
following day, even if there is a little rain (10 to 15 mm) as they also sow other crops (maize and/or
cotton, Figure 2b); (b) average producers will wait until the beginning of October because with three to
six months of dry season they rely more heavily on the moisture content of the soil. Figure 3 illustrates
the average duration of the rainy season in Mato Grosso and surrounding regions, based on satellite
data [36]. In Mato Grosso, the rainy season lasts from five to just over six months; the soy cycle
lasts from three to four months, and this makes the practice of “double cropping” possible [35,63];
the second cropping is called locally as “safrinha”. Nevertheless, the high variability of start and end
dates of the rainy season (Figure 2b) leads to agricultural production being highly vulnerable to climatic
events. In this context, a key stakeholder assesses that “the impact of precipitation patterns variations
is stronger when the rainy season ends in April than in May, as the ‘safrinha’ can be compromised”,
while another declared that “In recent years the rains have extended for so long that in 2016 the
Midwest Development Fund provided incentives for silo constructions to accommodate the surplus
production of corn from the ‘safrinha’”.
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The technological development of seeds (maize and soy) is seen as a natural solution to difficulties
related to reliance on rainfall (and early onset or end to the rainy season). Producers note the length of
the rainy season and any reduction to the dry season, which is concentrated over July/August/September.
Four seed varieties have been developed. The very early and early varieties accommodate a certain
tolerance to a delayed start of the rainy season, as it allows a second cropping (safrinha). This allows
producers to opt for long or short cultivation cycles. It should be noted that the biological cycle of crops
has changed as harvest can start in January/February and can be completed by mid-March. This is
what makes the very early variety so important for producers in light of climate change, and it is an
increasing presence amongst the wider number of varieties that are planted. In this sense, climate
change can lead to ambiguity on the part of producers as, on one hand, it can provide larger crops,
while, on the other hand, it is a consequence of deforestation for crop and pasture expansion.

Associations, foundations and research institutes maintain regular contact with producers.
The centres for the Associação dos produtores de soja e milho de Mato Grosso (Mato Grosso Soy
and Maize Producers’ Association; APROSOJA) and the Fundação Rio Verde (Rio Verde Foundation)
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monitor weather events throughout harvests. Both producers and the Instituto Mato-grossense de
Economia Agropecuária (Mato-Grosso Institute of Agricultural Economics; IMEA) produce daily
reports. This institute believes that investment in information and technology is essential, claims
that the state government strictly observes slash and burn periods, and that the fire lines started by
producers contribute in a positive way to the onset of the rains.

One of the few assessments on the influence of the rains in February 2014 for the 2013/2014 harvest
is that these actually limited productive potential, and this study was undertaken by APROSOJA and
published in the financial section of the newspaper with the largest circulation in Brazil, Folha de
São Paulo (Caderno Mercado, B14, 27th of March 2014). The association notes that the yield for soy
was only 3.36 tons/hectare, which limited profits despite the fact that the total volume (26.88 million
tons) and the volume of harvest had increased. As the majority of producers (around 70%) sell their
production in advance at an average price, profits were also limited (only BR$ 2.60 per bag of 60 kg
more than the cost price as estimated by IMEA).

APROSOJA is very optimistic about agricultural production in the state and claims that producers
are being well advised and supported. It gives the impression that there are no conflicts and that
the scenario is beneficial for producers. Regarding climate change, the claim is that there have been
“no reports of losses due to climate change, with the exception of the heavy rains over the 2013/2014
harvest and later”.

The existing options for research and service foundations, producers, associations, trade unions
and decision-makers show that adaptation is slow to take place, as these tend to be cynical of scenarios
that seem far-off and unlikely. However, contrastingly, they will accept—at least in part—research and
technology that offers them alternative agricultural cultivars. This means that their only adaptations
appear to be related to increased production, productivity, profits and gains. The idea to adapt their
agricultural practices to their physical geographic footprint to encompass climate change appears to be
lost on most stakeholders.

For most Mato Grosso’s institutions, organizations and producers, the main challenge for
public policy is electricity supply and logistics, and includes storage infrastructure at properties and
ports—whether organized according to producer collectives, or to the need for skilled labor. This also
takes into consideration the fact that new technology is constantly being introduced, market values
are increasing and workers are migrating from one farm to another. The BR-163 highway is the only
two-lane, tarmacked north–south route in the State. When Blairo Maggi- the son of late Andre Maggi
Group founder, and the world’s largest private soybean producer - was governor, he built a tarmacked
state network that reduced dependence on this route. Regarding energy supply, the construction of
five hydroelectric dams along the Teles Pires River has been essential, just as has another two that are
currently being approved in the Juruena River. Here again, one can see adaptation by producers to
ensure the maintenance and/or increase of profit margins, but that does not take into account adaptation
to (or mitigation of) climate change.

In 2018, several key stakeholders did start to use concepts and terms related to climate and its
variability more naturally, although some interviews still reflected a certain cynicism through their
terminology and the expressions they used that revealed their continued adherence to traditional
practices. For example, a revealing local joke consists in claiming that “the two major environmental
problems in the Amazon are SEMA and IBAMA”, i.e., two administrations dedicated to environmental
preservation: the Mato Grosso State Secretary for Environment (SEMA) and the Brazilian Institute for
Environment and Renewable Natural Resources (IBAMA).

Mato Grosso producers continue to believe that the climate is conducive to production and were
uniform in their responses to questions about seasonality and climate variability, and the vulnerabilities
of productive systems related to climate change. For large producers, the amount of rainfall and sun is
excellent, highlighting only that, in the last 10 years, the rainy season has lasted longer (with mid-April
having the last rainfall and starting again in October). They continue to follow weather forecasts
(CPTEC) and the cost of production (IMEA) to decide when to sow. They have not noticed any
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immediate short-term climate or background changes, and they do not mention the IPCC climate
change scenarios A1, A2, B1 and B2 of the AR4 [9], or the RPC scenarios of the AR5 [92], which make
projections of prolonged dry season in this region. Yet, beyond speechmaking, facts show that irrigation
pivots are proliferating to ensure production of the ‘safrinha’ in dry years marked by an early demise
of the rainy season [93], which is actually a major trend observed in climate studies in the area [36].

Producers’ ecological awareness is, above all, concentrated around soil and water quality.
In contrast, artificial reservoirs created in fluvial networks for fish farming or irrigation have multiplied
in the southeast (Figure 4; [37]) and have raised questions about the potential negative effects on soil
hydrology, biodiversity and geo-chemistry. Several studies [44,45,94–96] show that a producer’s first
concern (i.e., above potential environmental damage) is to support their families, and this argument is
confirmed and reinforced in an interview with the Sinop Environment Secretary (2018), reiterating that
producers’ perspectives on climate are filtered by their notion of potential financial losses from any
changes. That economic prosperity is a priority over environmental concerns is not exclusive to the
region, as discussed, for example, by Rudel et al. [97], who analyzed deforestation paths and drivers
for several regions (Central America, Amazon, Asia).
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4.2. Climate Change Perceptions and Municipal Public Actions

Of importance here is the municipal institutional structure of the (municipal) Departments of
Agriculture and of Environment, and the trade unions. The work of federal institutions such as
Embrapa, and state institutions like Empaer, stems from certain localized issues. In disseminating ideas
and public actions, both federal and state institutions aim to encourage producers to take advantage
of all the technical or financial support available. At CoP-21 in Paris (2015), the Mato Grosso state
government announced the PCI strategy, “Produce, Conserve and Include”, with the aim of raising
money by reducing emissions and carbon (approximately 6 Gt CO2). This strategy was then joined
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by the “Municípios sustentáveis no MT” (“Mato Grosso Sustainable Cities” of Counties) program,
a state-wide initiative to support municipal policy.

The strategy focused on controlling deforestation and developing a low-carbon economy, with the
goal of “expanding and increasing efficiency in agricultural and forest production, conserving what is
left of the native flora, restoring the natural environment, and enabling socio-economic inclusion within
family farming”. Both Alta Floresta and Sinop (2018) have producers who are implementing some of
the PCI actions within the study area [78], and these are also encouraged to register for “Low-carbon
Agriculture” (ABC for Agricultura de Baixo Carbono) projects with the Ministry of Agriculture.
For eample, in Alta Floresta, the project Olhos d’Água da Amazônia supported multiple activities
to help small rural properties, such as registering with the “Cadastro Ambienal Rural” (CAR; Rural
Environmental Registry), encouraging good agricultural practices, and implementing agro-forestry
systems, and thereby indirectly helping to reduce environmental damage.

Environmental public policies at the municipal level focus on areas outside agriculture,
as “Agriculture falls within the federal and state domains”. Among the main concerns of the municipal
government in Sinop (in 2018) were the reduction of environmental damage in order to get international
certification for their products, verticalization of production and adaptation of crop and animal
productions to both national and international markets. Local government action designed to help
family farmers provides technical support for funding applications, especially from banks, and also
aims to avoid environmental damage and support the verticalization of production so as to meet
municipal targets.

Notable amongst several municipal institutions is the Secretaria de Agricultura (Agriculture
Department), which does not recognize any long-term variations in the quantity and frequency of
rainfall apart from a very few extreme events, declaring that they continue to be able to harvest
twice a year. Large producers tend to use precision agriculture for the optimization of production
and increased profitability; this can also be interpreted as an effort to minimize the dependency on
weather conditions. At the same time, agricultural diversification is encouraged amongst smaller
producers through the production of honey, milk, beef cattle and farmed fish. The aim is to install
50 tanks (each tank is a single project), and this requires extra resources relying on a parliamentary
amendment and the Programa Nacional de Fortalecimento da Agricultura Familiar (National Program
to Strengthen Family Agriculture; Pronaf). The greatest problem in achieving this aim is the lack
of professional skills; therefore, access to funding is dependent on following a course at the Serviço
Nacional de Aprendizagem Rural (National Rural Learning Service; Senar). The import of 90% of
consumed products is not considered to be a cause for concern by the department.

Their belief is that awareness of environmental issues has begun to impinge on people’s
consciousness, and people now want to contribute. Younger generations tend to be more aware of these
issues, and producers are now beginning to be concerned, particularly about conserving water sources,
and are starting to implement reforestation with teak as well as with native trees. However, it seems
that of the two conservation strategies, the short-term approach to profit via “adapting” production
and even reforestation “type” (with teak) predominates over long-term environmental sustainability.
Another action by the department is the production of native flora seedlings for planting in the city,
thus meeting aims set by the local council.

However, the Department of the Environment, despite its motto “global-local”, considers that the
international actions in the context of limiting policies and certification requirements cannot encompass
or express the importance of locally developed experiences. While international certifications such as
the Mesa Redonda da Soja Sustentável (Round Table on Responsible Soy; RTRS) are relatively easy to
acquire, they are very difficult to hold on to. The opinion on climate change and adaptation is that
internationally established commitments between countries are not always relevant to local realities.
After the presentation of the Lucas do Rio Verde Legal project (a muncipial initiative introduced
in 2006 to bring the municpitality’s then 670 rural properties up to the standards of the Brazilian
Environemental Code [58,98]) at CoP21, the consideration was that most major meetings are not



Sustainability 2020, 12, 5093 13 of 20

primarily concerned with local concerns and issues; therefore, it is extremely hard to apply international
strategies in municipal scale.

Negotiations may debate correlations between deforestation and climate change, but they are
unable to offer funding to local councils and are incapable of understanding why deforestation
continues, showing a lack of awareness of grassroots realities. It is still considered vital to disseminate
studies among rural producers, especially to those who work with recuperating damaged areas,
reducing silting and pesticides, and with water conservation. In spite of their stance on the climate
change issue for agriculture, they highlight that the Department’s priority is to manage solid waste in
the city, and they export rubbish to the Sorriso landfill site. The majority of the local population, which is
urban, does not relate to agricultural environmental issues, especially as agricultural licensing is seen
as a state responsibility. They mention local business engagement, for example, that of the company
Fiagril (Fiagril Participações S.A.) that conducted an oil collection program. However, when the
company was bought by the China National Cereals, Oils and Foodstuffs Corporation (COFCO) group,
it chose to discontinue it.

Although producers and local policy makers claim that the climate has not changed, the local
branch of EMBRAPA claims that producers have increasingly introduced contouring management so
as not to lose too much soil due to the absence of previous years’ torrential rains, even though 2016
and 2015 saw extremely heavy rainfall (after December there was 1200 mm of rainfall) and 2014–2015
was very dry. In Sinop, the normal rainfall is about 2100 mm, but the total rainfall in 2018 reached only
1800 mm.

Sinop’s Rural Union monitors soy and maize production, and the agricultural producers’
association Acrinorte promotes the agri-business technology and marketing fair. They agree with
the general perception of the majority of stakeholders: “The climate here is great for agriculture.
Some years are better than others, but it’s always good for agriculture”.

Figure 5 shows a schematic that summarizes the steps in the public action incorporation process
following the observation and acknowledgment of climate change, and it highlights inconsistencies in
a set of disjunctions. Even though several observational studies point to changes in rainfall patterns
within the area studied [36,39,43,47,48,52], the current study has indicated that there are stakeholders
who have not noticed any changes in precipitation patterns (for example, a longer dry season). On the
other hand, there are also stakeholders who have noticed climatic anomalies through technological
means. Of those stakeholders who have perceived climatic anomalies, the logic is generally one of
targeting, maintenance and expansion of profits of production and productivity. In this sense, the term
“adaptation” is actually a semantic reinterpretation: the theory is linked to the idea of adaptation
for the continuation of life; the reality is that, to some extent, adaptation is done in accordance
with maintaining and increasing profits, but not necessarily with mitigation of climate change or
environmental conservation.

Finally, while public policy managers appear to not negate climate change, in spite of commitments
made beyond the scope of the current study it is impossible to say if any developments have been made,
or to say that public policies are better able to communicate observations on climate change, even if
they encourage the adoption of practices of adaptation and mitigation. In some instances, bitterness
regarding focus on deforestation issues and a defensive attitude was bluntly delivered: “Negative
effects of urban areas on climate are much more extreme [than deforestation] but nobody talks about this”.
Ultimately, climate change policies in these territories continue to be slow and gradual, hindered also
by the notion that small farmers bear an unfair economical burden [30] when environmental policies
are proposed, as stakeholder points: “How to convince a producer to plant around (and not by) the
spring, to reforest, to put up a fence... who’s gonna bear the cost?” [question posed rethorically].
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Since the 2000s, the agricultural sector has evolved rapidly in order to better combine socioeconomic
development with environmental governance, and there is a desire of some in the agricultural sector to
promote sustainable development. Our results showed that between 2014 and 2018, several of the
key stakeholders interviewed began using terms and concepts related to the objectives of sustainable
development more confidently, and they began to speak out about suitable transitional public policies
that would ensure food security. However, when these issues were more closely scrutinized, several of
these stakeholders indicated that they were still not fully convinced by many of the terms and concepts
and continued using expressions upholding traditional practices.

In the face of the lack of infrastructure, the lack of support for in-work training and qualifications,
and the difficulties in marketing their production, farmers see environmental laws (more generally)
and licensing and monitoring parameters as being hindrances and obstacles.

One of the strongest perceptions is related to the belief that agriculture must rely on technology,
both machines and seed varieties, which can be adapted to any climate scenario. From the perspective
of integrating terms and concepts of adaptation to climate change in public policies, in principle there
seems to be no opposition, veto or reluctance on the part of local citizens.

However, municipal public policies and their legal instruments (Municipal Laws, budgets and
budget allocation, organizational structures and political powers, collection systems, production,
discussion and information dissemination) do not focus on the connection between “agriculture and
climate change”, and they tend to focus on issues relating to the urban environment. Our findings,
based on instrumental case studies, give support to and are aligned with those of Milhorance et al. [59].

Authors such as Weber [12] pointed that appealing to moral and/or social responsibility has
the best prospects for sustainable actions for dealing with climate change, though the national
political context has an undeniable weight. Nobre et al. [62] proposed a paradigm that could be
considered at several levels of governance (federal, state wise or locally) as well as by the private
sector in order to improve and/or develop the socio-economic level of the region, while containing
deforestation and acting to mitigate its compounding effects to those of global climate change in the
Amazon region. Beyond recommendations given by several authors (enforcement of the Forest Code,
anti-deforestation plans, regulation of land appropriation and use, voluntary market mechanisms,
innovative management of land use; e.g., [41,50,55,56,60,61,65,66,76,99–101]), in general, we echo
Weber [12], Nobre et al. [62] and Mello-Théry [102], among others, in that education on climate change
and closing the gap (perceived or real) between scientists, stakeholders and laypeople are crucial to
develop a relationship of trust that will enable a conjoint action of development and climate change
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mitigation. There is a need to appease an ongoing feeling that “discussions on climate change are high
up in the sky whereas they [public decision-making on climate change] happen at ground level. Public
policies do not come from the base”, and that “Public policies are based on taxing people rather than
supporting and educating”. In this regard, we wish to emphasize the importance of local leaders,
and especially producers, to stimulate debate on climate change at local scale in order to further
promote bottom-up approaches in the environmental governance model, as it was the case for the
Lucas do Rio Verde Legal project, which was first implemented at municipality level before being
transferred to state level. Finally, issues that were not treated here and are open to further studies
include public policies and consequences for public health, for example, policies that regulate the use
of pesticides and their consequences on human or society’s health.
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