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Deforestation in the Brazilian Legal Amazon
(BLA) region is caused by the drive for
expansion and the agricultural production of
various goods. Deforestation implies heavy
environmental degradation, which not only
lowers the productivity of the soils but also
contributes to regional and global climate
changes. Management of the Amazon
Rainforest in the BLA is primarily governed by
the Brazilian Forest Code. This paper will
explore how the enforcement of the Forest
Code can be used and strengthened in order
to combat deforestation, which would have
positive impacts on the local population as
well as the local and global ecosystems. We
will use two case studies in states within the
BLA that are particularly affected by
deforestation and have different actors
leading the implementation of the Forest
Code: IPAM in Acre and Ecoporé in Rondônia.
We will conclude with some
recommendations on how to standardize the
Forest Code’s implementation and
enforcement throughout the BLA.
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A type of traditional agricultural system, in which
the forest is cut and its remaining branches are
used to prepare the land for subsistence
cultivation. Food production is carried out for 2
to 3 years and, subsequently, the area is
abandoned mostly due to soil infertility, thus
becoming unproductive (Conklin, 1961).
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“Agricultura

itinerante” or

shifting cultivation

Agroforestry

The intentional integration of woody vegetation,
such as trees and shrubs, with crops and/or
livestock simultaneously or sequentially on a
land management unit (Brown et. al., 2018)

Economic

Ecological Zones

(EEZs)

An alternative approach to zoning which
emphasizes the need for including
socioeconomic factors, as opposed to only
physical factors and crop production. According
to the FAO, EEZs deal with both land and with
people and their social organization.

Forest Code

A legislation created initially in 1965 and taking
the place of de facto environmental law in the
1990s that regulates the use and management of
private land. The Code consists of several
elements with different degrees of
implementation and regulatory enforcement,
detailed in the box below.

K E Y  D E F I N I T I O N S  A N D  C O N C E P T S
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E L E M E N T S  O F  T H E  F O R E S T  C O D E
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Rural Environmental Registry
(CAR)

Environmental Reserve
Quotas (CRA)

Legal reserves (LR)
Areas of Permanent
Preservation (APP)

A geo-referenced online system
focused on creating transparency
by documenting rural properties
and their boundaries (Soares-Filho
et al., 2014). The information
collected about land use supports
land planning and deforestation
monitoring (Vital, 2016). By the end
of 2020, 7.02 million rural
properties were registered in CAR,
totalling an area of 539,327,533.1
hectares (CAR, 2021).

A tradable legal title for LR surpluses that
allows offsetting environmental debts in
the same biome (Soterroni et al., 2018).
In practice, this tool enables property
owners with LR surpluses to be paid for
conserving it by property owners that
have LR deficits (Soares-Filho et al., 2014),
thus conserving LR areas that would
otherwise end up being deforested
(IPAM, 2016). The market for CRAs
incentivises property owners to register
the full percentage of native vegetation
and keeps those with LR surpluses from
deforesting up to the legal limit
(Rasmussen et al., 2017).

Native vegetation that rural
landowners are mandated to
conserve in their properties. Overall,
the LRs mandate the conservation of
80% of property area in the Amazon
(Soares-Filho et al., 2014).

Environmentally sensitive areas, such as
riversides and hilltops, whose protection
is mandated by the Forest Code
(Soterroni et al., 2018; Rasmussen et al.,
2017). 

Not regulated at federal level yet
(IPAM, 2016)

High implementation rate (IPAM,
2016)

K E Y  D E F I N I T I O N S  A N D  C O N C E P T S
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Context: What is deforestation and its
main causes?

Deforestation in the Brazilian Legal Amazon (BLA) region is caused by the drive for
expansion and the agricultural production of goods such as soy and beef. Brazil
produced about 30% of the world’s soy and 15% of its beef in 2013 (Stabile et al.,
2020). 
Farmers decide to deforest their area in order
to exploit more land for activities such as
subsistence agriculture, cattle ranching, and
increasingly large-scale agriculture (Ometta et
al., 2014). Deforestation implies heavy
environmental degradation, which not only
lowers the productivity of the soils but also
contributes to regional and global climate
changes (Silverio et al., 2015).

Why is managing and avoiding
deforestation important?

1
Preventing deforestation is key to
preserving local ecosystem services such
as carbon sequestration properties,
nutrient and water cycling, and functions
such as ‘seed dispersal, pollination, (…),
timber and food provision’ (Izac and
Sanchez, 2001; Ometto et al., 2014, 578).
Indeed, deforesting to allow for intensive
agricultural production directly threatens
these regenerative functions, in return
impacting the livelihood of forest-
dependent communities.
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2
Avoiding deforestation is key to prevent ripple effects at a global scale, by
preserving carbon sinks such as the Amazon tropical forest. Indeed,
tropical deforestation can represent up to 25 % of carbon dioxide (CO2)
emissions and up to 10 % of nitrogen oxide emissions globally (Montagnini
and Nair 2004; Palm et al. 2004; Anderson & Zeriffi, 2012).

3
Most importantly, to secure livelihoods and to guarantee food security for
the BLA population and its forest-dependent peoples. Besides the people
involved in and dependent on agriculture, this includes indigenous
communities whose way of life is directly threatened by deforestation
(Newton and Benzeev, 2018). The BLA is home to the largest indigenous
population in the country with a current population of about 400 000
people belonging to some 180 groups. Though the practice of
deforestation in order to exploit more land for agriculture contributes to
immediate increase in food output, it threatens food production in the
long term and thus the sustenance of the people living in the BLA.
Moreover, considering tropical forests as socio-environmental systems,
including the rights of indigenous people is paramount to avoid a narrow
approach and to achieve environmental as well as social sustainability
goals (Newton and Benzeev, 2018, 131). 

How can sustainable agriculture be an
answer to deforestation?

In this perspective, solutions are needed to avoid excessive deforestation
practices, protect local communities’ livelihoods, and preserve local and
global ecosystem services. The stake here is to optimize the trade-offs
between the socio-economic goal of profitability and the environmental
goal of preserving ecological sustainability. Agroforestry has the potential
to tackle both climate change and enhance local communities’ livelihoods.
Indeed, agroforestry aims to produce benefits linked to carbon
sequestration and reduced emissions (Anderson & Zeriffi, 2012). 
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How can sustainable agriculture be an
answer to deforestation?

The IPCC estimates that converting deforested land into agroforestry land could
achieve promising potential sequestration rates of CO2 (Watson et al. 2000).
Agroforestry can also benefit rural smallholders and meet the goals of farmers
and of future generations by alleviating poverty and preserving ecosystems (Izac
& Sanchez, 2001).

Management of the Amazon Rainforest in the BLA is primarily governed by the
Brazilian Forest Code. This paper will explore how the enforcement of Forest
Code can be used and strengthened in order to combat deforestation, which
would have positive impacts for the local population as well as the local and the
global ecosystems.

F i g u r e  1 :  B r a z i l i a n  L e g a n  A m a z o n  o r  A m a z ô n i a  L e g a l
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The nine states that constitute the Brazilian Legal Amazon (BLA) cover 59% of
Brazil and are home to about 30 million people (IBGE, 2020). With a total
population of almost 213 million (ibid), this represents a mere 14% of all
Brazilians, illustrating how the region is quite sparsely populated. Still, the
population growth in the region has been dramatic, with a rise from about 2.5
million in the 1960s (IBGE, 2010 in Tritch & LeTourneau, 2017). The population
increase can be attributed to a campaign of “rural colonization” launched by the
military government in the 1960s and 1970s, aiming to populate and integrate the
Amazon into the national economy (Tritch & LeTourneau, 2017: 164). Hundreds of
thousands of families arrived in the region in the coming decades, thanks to
public policies, fiscal incentives, and infrastructural developments (ibid). Economic
growth in the BLA has since been among the most significant in the country. At
the same time, the performance in economic indicators has not been matched by
social indicators (Viana, de Freitas & Giatti 2016). Rates of extreme poverty are
above the country average and the Human Development Index of the Amazon
states are among the lowest in the country (ibid). 
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Profile: Communities impacted by
deforestation

What is the most common
produce?

What is the average size of
farmland?

38.2% are between 1-10 hectares, 
31.3% between 10-50 hectares, 
15% 50-500 hectares, 
3.5 % more than 500 hectares

Brazilian national average: Acre: mandioca (cassava), milho (corn)
and banana
Rondônia: café (coffee bean),
mandioca (cassava), and milho (corn).

Acre: matas naturais 61.3% (native forests),
pastagens plantadas 34.8% (planted pasturelands)
Rondônia: matas naturais 26.2%, (native forests),
pastagens plantadas  (planted pasturelands) 63.3%

What is the main land
use?



Brazil: 15.54% never attended
school, 12.68 % attended high
school, 23.77% attended elementary
school
Acre: 25.7 % never attended school,
13.9% attended high school, 13.35%
attended elementary school
Rondônia: 10.91 % never attended
school, 14.08% attended high
school, 35.55 % attended
elementary school

Brazil: 45.43% branca
(white), 8.37% preta (black),
0.62% amarela (yellow),
44.47% parda
(brown/mixed), 1.12%
indigena (indigenous)
Acre: 21.42% branca, 7.63%
preta, 0.79% amarela,
64.07% parda, 6.09%
indigena
Rondônia: 40.25% branca,
8.31% preta, 0.61% amarela,
50.27% parda, 0.55%
indigena
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Brazil: 81% men, 19 %
women
Acre: 80% men, 20% women
Rondônia: 84% men, 16%
women

Gender Division

Average Age

Brazil: Largest cohort
45-54, second 55-64
years old
Acre: Largest cohort 35-
44, second 45-54 years
old
Rondônia: Largest
cohort 45-54, second
55-64 years old

Education Levels
Racial 

Composition

*Please note that
respondents self-identified
with these racial categories
that are loosely translated
from Portuguese.

Family 
Farmers

Brazil: 73% do, 27% do
not
Acre: 83 % do ,17 % do
not
Rondônia: 80% do, 20%
do not

How many farmers have a
family relation to the head
of the farm?

126,514 people are farmers in Acre 

270,812 people are farmers in Rondônia 
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M E T H O D L O G Y

Jarlene Gomes holds a degree in Geography from the Federal University of
Acre. She is currently a researcher and coordinator at the IPAM office in Acre,
working on promoting debates about public policies on family agriculture and
its sustainable development with environmental regularity. She has worked
on mapping governance networks, trying to identify indicators that allow
assessing the vulnerability and development opportunities for protected
areas in the Brazilian Amazon (IPAM, n.d.).
Marcelo Ferronato has a Ph.D. in Regional Development and the Environment
from the Federal University of Rondônia. He is an officer at the Executive
Board of Ecoporé, an NGO that acts in the recovery of degraded lands in
Rondônia state by partnering with producers and local communities.

This paper’s methodology consists of both first and second-hand sources. As
primary sources, we have analysed legislative texts and conducted interviews with
two relevant actors according to our topic, as we will show below. As secondary
sources, we have used academic texts, NGO reports, and newspaper articles.
Nonetheless, it is important to note that there is a lack of literature and academic
resources in regards to information related to the implementation of the Forest
Code (FC). As we will discuss below, the roots of this challenge can be found in the
fact that the FC lacks a standardized implementation throughout the entirety of
the Brazilian Legal Amazon (BLA). Thus, while the responsibility for implementing
the FC in each state of the BLA falls to different actors (e.g., NGOs, local
governments, etc.), data collection and reporting will not be uniform. 

We conducted interviews with representatives of IPAM and Ecoporé, two key
actors in implementing the FC in Acre and Rondônia respectively.

1.

2.



As the private properties regulated by the Forest Code cover 53% of the native
vegetation in Brazil (Soares-Filho et al., 2014), proper implementation of this
legislation can crucially contribute to environmental conservation and control of
deforestation in the Brazilian Amazon. Furthermore, this is important for Brazil’s
climate change mitigation actions as the Code ensures the conservation of CO2 in
the Amazon’s native vegetation. Overall, while CRAs are important for protecting
undisturbed native vegetation, the control of illegal deforestation brings about
the largest environmental benefits (Soterroni et al., 2018).

The beginning of the 2000s was promising for environmental protection in Brazil
as deforestation dropped by 83% between 2004 and 2012 (Soterroni et al., 2018).
This positive trend was accompanied by a reduction in global warming pollution
as well as in poverty, hunger and inequality (Boucher et al., 2013).

There was, however, a shift in deforestation trends after 2012. For example in
2016, Brazil saw its deforestation rate jump by 29%, inducing a reduction in native
vegetation and thus an increase in GHG emissions (Roriz et al., 2016). Many
attribute it to a political power change as the improved enforcement of the Forest
Code in the early 2000s created opposition in the farming sector that perceived
the Code as an economic burden and a barrier for development of agricultural
businesses (Stickler at al., 2013; Sparovek et al., 2012). Meanwhile, the vast
economic resources from agriculture supported the political influence of the
“ruralist” block who, benefitting from the favourable political climate created by
the declining deforestation, was able to reform the Forest Code in 2012 (Roriz et
al., 2016). 

P A G E  1 0
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The Brazilian Forest Code

History of the Forest Code Before and
After the Reform in 2012

S e e  p a g e  3  f o r  a n
o v e r v i e w  o f  t h e

F o r e s t  C o d e  e l e m e n t s
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The reform of 2012 entailed both effective and risky updates. Two key steps
towards reduced deforestation and future environmental benefits were the
mechanism for ecosystem service payments and CRA as the market for LR
surpluses. The riskier updates entailed forgiving small properties from restoration
obligations in LR areas illegally deforested before 2008 that overall covered 90%
of rural properties in Brazil (Soares-Filho et al., 2014). 

Enforcement of the Forest Code

When properly implemented, the current Forest Code provides a promising
framework for controlling deforestation at the local level. CAR enables the
identification of illegal deforestation, the major challenge underlying the current
negative deforestation trends, and supports territorial planning (IPAM, 2016).
Furthermore, it plays an enabler role for CRA and payments for ecosystem
services (Soares-Filho et al., 2014). CRA reduces compliance costs, thus greatly
helping especially small farmers that are a clear political priority in the new Code
(May et al., 2015).

While the lack of regulatory and field enforcement deteriorates the legal image of
the Forest Code, some essential design features, such as the limited scope of
trading for CRAs, also delay the take-up of the Code (May et al., 2015). However,
addressing these macro-level issues is not enough as long as there remain some
micro-level factors explaining the poor adherence of farmers to CAR. The current
lack of Amazon-wide policies turns the individual states into key actors in
organizing, regulating, and monitoring the use of the Code (May et al., 2015).
Indeed, some states have already developed property databases that are a key
support for conservation planning and subsidization of land use (ibid). As part of
the success in curbing deforestation before 2012 was attributed to the civil society
pressure on deforesters and the broad movement for zero deforestation
(Boucher et al., 2013), it is interesting to further explore the role of local-level civil
society in not only strengthening the Forest Code especially through CAR but also
creating the social context where political decisions are made. As the 2012 Forest
Code puts small farmers into the centre of attention, working with them to
enforce the Forest Code offers a promising avenue for environmental
conservation in the Amazon.
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As we saw in the previous section, the Forest Code is a crucial piece of legislation
that includes a variety of elements to drive efficient land use and combat climate
change. However, since it is implemented at the state level with flexibility for local
governments to set their own parameters, the FC lacks standardization. This has,
inevitably, hindered effective and full implementation of the FC in the BLA. It
remains a large task to coordinate enforcement efforts between the actors
responsible for the FC implementation (Chiavari et. al., 2020). 

We have chosen two case studies in states within the BLA that are particularly
affected by deforestation and have different actors leading the implementation of
the Forest Code: IPAM in Acre and Ecoporé in Rondônia. They are the most
advanced in establishing jurisdictional spatial plans integrating information
sources into one planning instrument through their Environmental and Economic
Zoning (EEZ) processes (Stickler et. al., 2018). They both have similar adherence to
CAR, Acre registering 67.4% of rural properties, and Rondônia 67.6% (Serviço
Florestal Brasileiro, 2021). Consequently, in the following section, we explore the
different factors regarding Rondônia’s success in empowering local communities
to tackle deforestation through agroforestry– something Acre is lacking.

Enforcement of the Forest Code

Localizing the Application of the Forest
Code: Case Study in Acre and Rondônia
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F i g u r e  2 :  B r a z i l i a n  M a p

S o u r c e :  h t t p s : / / w w w . w o r l d a t l a s . c o m / m a p s / b r a z i l

O u r  c a s e
s t u d i e s :  A c r e
a n d  R o n d ô n i a

State size

Population size

Accumulated

deforestation rates

out of total state

area in 2020

Main reasons for

deforestation

ACRE RONDÔNIA

164.173,431 km² 237.765,347 km²

894.470 inhabitants 1.796.460 inhabitants

3.44% (16.725 km²) 13.76% (62.935 km² )

small-scale cattle ranching,

small-scale agriculture,

transportation

infrastructure

small and large-scale illegal

timber extraction, small-

scale cattle ranching



Since the early 1990s, Rondônia has consistently shown very high rates of
deforestation amongst all the states in the BLA (Singer, 2006; Stickler et. al., 2018).
In fact, this state has consistently ranked first in deforestation rates relative to
state size (ibid). Due to this reality, several programs and initiatives have been
implemented in hopes of slowing down deforestation and reversing its damages.
Many of these solutions use agroforestry practices and attempt to restore the
areas most damaged with degraded forests (EII, 2018). These efforts, along with
the implementation and enforcement of the Forest Code, are usually led by local
NGOs.

Established the State Secretary of
Environmental Development (SEDAM) and
State Council on Environmental Policy
(CONSEPA) in the 1990s.
Signed the Rio Branco Declaration in 2018
committing to reduce deforestation 80%
below baseline.
Signed the Under2 MOU in 2018 committing
to limit emissions 80-95% below 1990 levels.
Established the State Strategic Plan in 2019
committing to zero illegal deforestation,
recover degraded areas, increase
productivity.
Established the State Sustainable
Development Plan in 2018 committing to
restore 3.2 million hectares degraded lands &
Permanent Preservation Areas. 

Nevertheless, the local government of Rondônia
has shown some responsibility in the matter by
committing to certain goals. For instance, it was
the first state in Brazil to update its statewide
EEZ to align with the FC (EII, 2018). Moreover,
various departments and initiatives were
established to address deforestation in the state:

P A G E  1 4 P O L I C Y  A N A L Y S I S

Evaluation of state policy in Rondônia
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Although these are recent developments, they are expected to have a positive
impact on reducing deforestation and restoring degraded areas (Stickler et. al,
2018; EII, 2018). 

While Rondônia has shown commitment and interest in tackling deforestation,
unfortunately, several challenges still remain. According to the Earth Innovation
Institute (2018), the state government has difficulty in enforcing environmental
policies due to a lack of resources, competing interests/priorities within the state
government, and insufficient engagement of producers and the private sector in
the state’s environmental agenda. Consequently, some of these obstacles are
being addressed by local NGOs and environmental groups. 

This is the case for one of the NGOs we contacted for this toolkit: Ecoporé. This 33
year old organization has been at the forefront of ecosystem recovery,
socioeconomic and environmental research, conducting outreach with the
farmers of Rondônia, and implementing environmental state policies. Ecoporé
has had a relationship with the state government for several years, and has
actually assumed jurisdiction to regrow some deforested areas that are the state’s
responsibility (Ferronato, 2021). We have chosen this NGO as an example of an
actor who is positively contributing to the FC’s implementation. As will be shown
below, Ecoporé has had great successes working with the farmers of Rondônia
and restoring very damaged ecosystems. 
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Restore deforested areas by planting native species that will also generate
profit for farmers
Research and systematization of technical knowledge
Promote the compatibilization between agriculture and environment
Provide subsidies to farmers living in Rondônia to promote agroforestry
practices
Conduct workshops for family farmers and producers to understand the
importance of conserving legally protected areas by offering sustainable
economic alternatives for the use of these areas
Stimulate the participation and, most importantly, protagonism of Indigenous
in restoration actions and initiatives
Empower women-headed households by providing them with income
opportunities through agroforestry practices
Ensure the economic success/sustainability of local businesses/families

Ecoporé executed a state-wide project called Viveiro Cidadão (The Citizen
Nursery). The Citizen Nursery has been one of the few existing initiatives that
seeks to reconcile agriculture and environment family farming in the region,
generating a series of subsidies for public policies related to environmental
adequacy. In short, the Citizen Nursery initiative does the following:

The Nursery project has had a great impact on nursing deforested areas back to
health, according to Marcelo Ferronato, one of those responsible for its
implementation, whom we interviewed. This project combines concrete
environmental effects in the Amazon with sociocultural and educational aspects.
Ferronato explained that the importance of engaging the local communities in
decision-making and implementation processes is key for the success of this
project because they are the people who take care of the land and possess the
knowledge for forest restoration. The Citizen Nursery project is based on
traditional knowledge of the land, which is why the vegetation planted is native to
the Rondônia region. Moreover, farmers would also benefit from the crops grown
by the native vegetation because they are able to harvest and sell this produce.
Finally, it is important to note that the use of agroforestry practices promoted
through this project has been crucial for reforesting in Rondônia. 

We believe their restoration project can be used as a model framework for other
state governments and NGOs to replicate according to their own contexts.

P O L I C Y  A N A L Y S I S



Acre is one of the pioneering states in proposing and executing an alternative
development strategy in the Amazon based on sustainable development and to
tackle deforestation (EII, 2018). Nonetheless, in the early 1990s, the state
government launched the first two Extractive Reserves in the country, a type of
sustainable protected area where residents have the right to traditional extractive
practices, such as hunting, fishing, and harvesting wild plants (Rodrigues, 2004).

Even with a significant reduction in deforestation between 2007 and 2018, the
current growth trend indicates a slow dissolution of the state's forest policy.
Additionally, there is a decrease of the supply of forest products from forest
management or traditional extraction, with unpredictable socioeconomic and
environmental impacts (INPE, 2020). Thus, a policy that aims to attract producers
to the recovery of unproductive areas is essential for the state to return to low
rates of deforestation.

Throughout the past 20 years, the state has built one of the most sophisticated
system of environmental policies to tackle deforestation, such as the
establishment of Economic Ecological Zones (EEZs) (Federal Decree 533/1999) in
1999, and the State System of Incentives for Environmental Services (SISA)
(Federal Decree 2.308/2010) in 2010 (Embrapa, 2010; CIFOR, N.d.). EEZs
established specific areas for conservation and environmental protection,
working closely with the private sector and civil society to create economic
incentives aligned with the sustainability of the Amazon. Likewise, the SISA is an
administrative policy for command and control of actions for the conservation
and improvement of environmental quality (Alencar et al., 2012).

Evaluation of state policy in Acre

P A G E  1 7 P O L I C Y  A N A L Y S I S



Created the Acre Sustainable Development Program (PDSA-II) (2013), aiming
to increase the contribution of the forestry and agroforestry sector to
economic growth and poverty reduction, while maintaining control over
deforestation.
Launched the Rio Branco Declaration (2014), aiming to reduce deforestation
80% below baseline.
Established the Multi-Year Governance & Sustainable Economy Plan 2016-
2019 (PPA), which addresses deforestation via programs for supply chain,
infrastructure & urban development.
Established in 2018 the Forest carbon incentives program (ISA-C) aligned with
Brazil’s National REDD+ Strategy (ENREDD+). (EII, 2018)

It proposes economic incentives for producers that reconcile agricultural and
forestry productivity, with a reduction in environmental impacts. Other
mechanisms were established to tackle deforestation in the state, such as: 

Acre’s FC implementation was led by the Instituto de Pesquisa Ambiental da
Amazônia (IPAM), which acted as a consultant by supporting the local government
in the creation of the Environmental Compliance Program (Programa de
Regularização Ambiental – PRA) (Decree 7.830/2012), a mechanism within the FC
(IPAM, 2016). The PRA provides incentives for small landowners to adopt
agroforestry systems in order to recover land. For this, IPAM acted in mobilizing
and sensitizing producers to adhere to the CAR, —a prerequisite of the PRA—,
through meetings, workshops and distribution of information material.

Despite its early success in increasing incomes
of traditional agro-extractive communities and
having a strong legal and political foundation,
the state lacks the full integration of producers
in the application of these mechanisms
(Azevedo et al., 2020). The main challenges
have been stressed by Jarlene Gomes, one of
our interviewees, who coordinates IPAM’s
activities in Acre, in particular, monitoring the
impact of environmental state policies and
advocacy for the implementation of the PRA.

IPAM (Amazon
Environmental  Research
Inst itute)  is  a  sc ienti f ic ,
non-governmental ,  non-
part isan,  and non-prof it

organizat ion that  has
worked for  the sustainable

development of  the
Amazon s ince 1995.  Their

mission is  to  promote
science,  education,  and

innovation for  an
environmental ly  sound,

economical ly  prosperous,
and social ly  just  Amazon.
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Unlike Ecoporé’s work in Rondônia, IPAM acted indirectly with producers, by only
building the communication bridge between the producers and the FC,
encouraging them to register in the CAR and become aware of their benefits.
Acre’s most rural properties are based on itinerant agriculture, where producers
move to new areas for farming, increasing deforestation. Due to land issues, such
as soil infertility, many farmers resort to rural credit, promoted by the state
government. However, many of them find difficulties to repay

these loans because they are unable to make
lands productive again. The high rate of illiteracy
among farmers, along with their age and
physical capacity, undermines their ability to
fully benefit from these credits. Most
importantly, because they do not have the
technical knowledge to recover these lands and
profit from them sustainably. All over the BLA,
small family farming has been neglected in the
modernization of Brazilian agriculture (de Castro
and Pereira, 2017).

The state also faces several challenges due to
the low participation and coordination of central
planning bodies (e.g. state planning
departments) in the implementation of the EEZ,
where the communication among parties is
limited. It also has low CSOs participation, since
most producers are not politically organized,
many initiatives stay on the drawing board,
without direct and practical implementation.
Unlike Rondônia, Acre lacks non-state actors
that work closely with producers at all levels:
from informing about the FC to actually assisting
in the transition to agroforestry through
technical support and capacity building. 

Discussion & Analysis
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That being said, although the state has a strong set of laws and political
mechanisms to tackle deforestation, it lacks the full engagement of producers. To
do so, state and non-state actors must work closely with producers to better
understand their needs, difficulties and interests. Beyond communication, there
must be daily technical support in monitoring, advising and reporting their
progress. It is crucial that producers are well informed about the economic
benefits of implementing agroforestry, both short and long-term gains. 

One potential for forest restoration in Acre is by using native bamboo species to
build forests with a high capacity for carbon sequestration, high biodiversity and
high economic potential (IPAM, 2021). Acre has the biggest bamboo forest in the
world, so it can be used to restore extremely poor soils and provide producers
with an income from bamboo selling. It has other benefits, such as the adoption
of bamboo-irrigation systems in agriculture; production of biomass energy
(renewable & sustainable); and it can be sold as plywood. In Rio Branco, there is
already an agroforestry project that intercalates bamboo trees with forest
species, such as Brazilian nuts, açaí, copaíba, and mahogany. In only 3 years, this
agroforest can transform highly degraded pastures into biodiverse areas.

As can be seen, there are various differences between Acre and Rondônia’s
implementation of the FC as well as the leading actors apart from the
government. We argue the Citizen Nursery project has proven itself to be
successful and should be replicated in other Brazilian states. It enforces
environmental policies in an accessible way for farmers inhabiting the area and it
tackles deforestation in a culturally-appropriate manner. Not only have the levels
of deforestation been reduced in Rondônia in part due to this project, but
Ecoporé has managed to raise awareness about the issue by including the
inhabitants of Rondônia in all decision-making processes. Thus, we believe this
project has the potential for replicability, taking into consideration specific local,
socio-economic, environmental, and cultural systems of each state. Using local
knowledge, supporting women and indigenous farmers, and contributing to the
economic sustainability of communities whose livelihoods are dependent on
Amazonian agriculture are all crucial elements of the Citizen Nursery project.
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While there is only one Brazilian Forest Code, there are many different ways of
implementing and enforcing it. This is currently presented as a challenge, due to
the varied and unstandardized methods of implementation. However, this can
also be an opportunity to think outside the box. In this sense, we propose some
recommendations for the most effective implementation and enforcement of the
FC throughout the BLA, while taking into account local, cultural, political, and
socioeconomic aspects. Thus, Rondônia’s applicability of FC can be used as a
successful case study to implement state policies across BLA, opening a window
to tackle deforestation through agroforestry and local empowerment in other
states. Forest recovery through agroforestry, in addition to creating new jobs,
increasing income and tax collection, provides environmental services such as
carbon capture and water conservation, of soil and biodiversity, improving human
well-being and bringing benefits to the whole society.

P A G E  2 1

R E C O M M E N D A T I O N S  &

C O N C L U S I O N S

R E C O M M E N D A T I O N S



Incorporating and prioritizing local knowledge: Nobody knows their land
better than the community who has looked after it for years. It is important
to listen to and include local indigenous peoples to inform restoration
practices for the land. As key community actors, they must be included in
decision-making and implementation processes.

P A G E  2 2 R E C O M M E N D A T I O N S

Recommendations to improve FC’s applicability throughout BLA states include: 

1

2
Cose cooperation between state actors and NGOs: Strengthening local
organizations is an important strategy to enable the adoption of agroforestry
as a path that combines social inclusion, production diversity and
conservation of natural resources.

3
Provide incentives for local farmers whose livelihoods depend on
agriculture: One of the great successes of Ecoporé’s project is their ability to
ensure the economic sustainability of farmer communities by educating
them on agroforestry practices as well as providing subsidies for following
said practices.

4
Include women in their target communities: It has been shown that
providing opportunities for women-headed households and incentivizing
agroforestry initiatives not only benefits that target community but also
society as a whole— and, of course, the environment.

Provide accessible education and awareness-raising: A huge success
attributed to the Citizen Nursery project is its accessible educational
materials. It must be a priority to provide technical assistance and capacity
building to farmers and producers in the area, in order for them to comply
with forest regulations and reforestation policies. By giving the community
the tools to practice agroforestry, we can only expect positive impacts.

5

Evaluating and monitoring policy impact: Through data collection and
analysis, state actors and/or third parties could analyse and adopt public
policies that are more relevant to local communities. Dialogue with local
farmers can help the state to better understand the needs and aspirations of
these communities.

6
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Tackling Deforestation in the Brazilian Amazon Through Empowering
Local Communities and Implementing Agroforestry Practices

Abstract
Deforestation in the Brazilian Legal Amazon (BLA) region is caused by the drive for expansion and the
agricultural production of various goods. Deforestation implies heavy environmental degradation, which
not only lowers the productivity of the soils, but also contributes to regional and global climate changes.
Management of the Amazon Rainforest in the BLA is primarily governed by the Brazilian Forest Code.
This paper will explore how the enforcement of Forest Code can be used and strengthened in order to
combat deforestation, which would have positive impacts for the local population as well as the local and
the global ecosystems. We will use two case studies in states within the BLA that are particularly affected
by deforestation and have different actors leading the implementation of the Forest Code: IPAM in Acre
and Ecoporé in Rondônia. We will conclude with some recommendations on how to standardize the
Forest Code’s implementation and enforcement throughout the BLA.

Key words: Agroforestry, Brazilian Legal Amazon, Deforestation, Local Knowledge

Definitions
● “Agricultura itinerante” or shifting cultivation: A type of traditional agricultural system, in which

the forest is cut and its remaining branches are used to prepare the land for subsistence
cultivation. Food production is carried out for 2 to 3 years and, subsequently, the area is
abandoned mostly due to soil infertility, thus becoming unproductive (Conklin, 1961).

● Agroforestry: defined by Brown et al. (2018) as “the intentional integration of woody vegetation,
such as trees and shrubs, with crops and/or livestock simultaneously or sequentially on a land
management unit”

● Economic Ecological Zones (EEZs): An alternative approach to zoning which emphasizes the
need for including socioeconomic factors, as opposed to only physical factors and crop
production. According to the FAO, EEZs deal with both land and with people and their social
organization. (Agro-ecological zoning.)

● Forest Code: A legislation created initially in 1965 and taking the place of de facto environmental
law in the 1990s that regulates the use and management of private land. The Code consists of
several elements with different degrees of implementation and regulatory enforcement, detailed in
the box below.

http://www.fao.org/3/w2962e/w2962e-06.htm#:~:text=Ecological%2Deconomic%20zoning%20(EEZ),land%20uses%20in%20zone%20definition


Key elements of the Forest Code after the 2012 update:

Rural Environmental Registry (CAR) – high implementation rate (IPAM, 2016)
A geo-referenced online system focused on creating transparency by documenting rural properties
and their boundaries (Soares-Filho et al., 2014). The information collected about land use supports
land planning and deforestation monitoring (Vital, 2016). By the end of 2020, 7.02 million rural
properties were registered in CAR, totaling an area of 539,327,533.1 hectares (CAR, 2021).

Legal reserves (LR)
Native vegetation that rural landowners are mandated to conserve in their properties (Soares-Filho et
al., 2014). Overall, the LRs mandate the conservation of 80% of property area in the Amazon (ibid).

Environmental Reserve Quotas (CRA) – not regulated at federal level yet (IPAM, 2016)
A tradable legal title for LR surpluses that allows offsetting environmental debts in the same biome
(Soterroni et al., 2018). In practice, this tool enables property owners with LR surpluses to be paid
for conserving it by property owners that have LR deficits (Soares-Filho et al., 2014), thus
conserving LR areas that would otherwise end up being deforested (IPAM, 2016). The market for
CRAs incentivises property owners to register the full percentage of native vegetation and keeps
those with LR surpluses from deforesting up to the legal limit (Rasmussen et al., 2017).

Areas of Permanent Preservation (APP)
Environmentally sensitive areas, such as riversides and hilltops, whose protection is mandated by the
Forest Code (Soterroni et al., 2018; Rasmussen et al., 2017).



I. Introduction and Context

Context: what is happening, what do we mean when we talk about deforestation, what is causing it?

Deforestation in the Brazilian Legal Amazon (BLA) region is caused by the drive for expansion and the
agricultural production of goods such as soy and beef. Brazil produced about 30% of the world’s soy and
15% of its beef in 2013 (Stabile et al., 2020). Farmers decide to deforest their area in order to exploit
more land for activities such as subsistence agriculture, cattle ranching and increasingly large-scale
agriculture (Ometto et al., 2014). Deforestation implies heavy environmental degradation, which not only
lowers the productivity of the soils, but also contributes to regional and global climate changes (Silverio
et al., 2015).

Why is managing and avoiding deforestation important?

Managing deforestation is important for three key aspects.
● First, to secure livelihoods and to guarantee food security for the BLA population and its

forest-dependent peoples1. Besides the people involved in and dependent on agriculture, this
includes indigenous communities whose way of life is directly threatened by deforestation
(Newton and Benzeev, 2018). The BLA is home to the largest indigenous population in the
country with a current population of about 400 000 people belonging to some 180 groups
(source). Though the practice of deforestation in order to exploit more land for agriculture
contributes to immediate increase in food output, it threatens food production in the long term and
thus the sustenance of the people living in the BLA. Moreover, considering tropical forests as
socio-environmental systems, including the rights of indigenous people is paramount to avoid a
narrow approach and to achieve environmental as well as social sustainability goals (Newton and
Benzeev, 2018, 131).

● Second, preventing deforestation is key to preserving local ecosystem services such carbon
sequestration properties, nutrient and water cycling, and functions such as ‘seed dispersal,
pollination, (…), timber and food provision’ (Izac and Sanchez, 2001; Ometto et al., 2014, 578).
Indeed, deforesting to allow for intensive agricultural production directly threatens these
regenerative functions, in return impacting the livelihood of forest-dependent communities.

● Third, avoiding deforestation is key to prevent ripple effects at a global scale, by preserving
carbon sinks such as the Amazon tropical forest. Indeed, tropical deforestation can represent up to
25 % of carbon dioxide (CO2) emissions and up to 10 % of nitrogen oxide emissions globally
(Montagnini and Nair 2004; Palm et al. 2004; Anderson & Zeriffi, 2012).

Why do we need agroforestry and sustainable agriculture? How can sustainable agriculture be an answer
to deforestation?

1As discussed by Newton et. al. (2016), the concept of “forest-dependent people” can in its most broad form be
conceived of as the global population, as everyone benefits from the ecosystem services provided by the tropical
forests. More narrowly, it can refer to those who are directly dependent on the forest for livelihoods and those who
are immediately impacted by the ecosystems of the forest in their daily lives, which is the key interest in this paper.



In this perspective, solutions are needed to avoid excessive deforestation practices, to protect local
communities’ livelihoods, and preserve local and global ecosystem services. The stake here is to optimize
the trade-offs between the socio-economic goal of profitability and the environmental goal of
preserving ecological sustainability. Agroforestry has the potential to tackle both climate change and
enhance local communities’ livelihoods. Indeed, agroforestry aims to produce benefits linked to carbon
sequestration and reduced emissions (Anderson & Zeriffi, 2012). The IPCC estimates that converting
deforested land into agroforestry land could achieve promising potential sequestration rates of CO2
(Watson et al. 2000). Agroforestry can also benefit rural smallholders and meet the goals of farmers and
of future generations by alleviating poverty and preserving ecosystems (Izac & Sanchez, 2001).

Management of the Amazon Rainforest in the BLA is primarily governed by the Brazilian Forest Code.
This paper will explore how the enforcement of Forest Code can be used and strengthened in order to
combat deforestation, which would have positive impacts for the local population as well as the local and
the global ecosystems.

Profile: Who are the communities inhabiting these areas? Who will be impacted?

The nine states that constitute the Brazilian Legal Amazon covers 59 % of Brazil and is home to about
30 million people (IBGE 2020). With a total population of almost 213 million (ibid) this represents a
mere 14 % of all Brazilians, illustrating how the region is quite sparsely populated. Still, the population
growth in the region has been dramatic, with a rise from about 2.5 million in the 1960s (IBGE 2010 in
Tritch & LeTourneau 2017). The population increase can be attributed to a campaign of “rural
colonization” launched by the military government in the 1960s and 1970s, aiming to populate and
integrate the Amazon into the national economy (Tritch & LeTourneau 2017: 164). Hundreds of
thousands of families arrived in the region in the coming decades, thanks to public policies, fiscal
incentives and infrastructural developments (ibid). Economic growth in the BLA has since been among
the most significant in the country. At the same time, the performance in economic indicators has not
been matched by social indicators (Viana, de Freitas & Giatti 2016). Rates of extreme poverty are
above the country average and the Human Development Index of the Amazon states are among the
lowest in the country (ibid).

Box: Profile of BLA population and farmers:

- How many people are farmers? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html?localida
de=12)

o   Acre: 126.514
o   Rondônia: 270.812

- What is the gender division of farmers? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html)

- In Brazil national level, 81 % men & 19 % women
o   Acre: 80% men, 20% women
o   Rondonia: 84% men, 16% women

https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html


- What is the average age of farmers? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html) LOOK
at these diagrams because I am not sure how to write/visualize this)

- Brazil national level, most farmers are 45-54 as well as 55-64 years old
o   Acre: slightly younger with biggest cohort being 35-44, second biggest 45-54
o   Rondonia: similar to national average, most are 45-54, second 55-64

- What is the education level among farmers? (Source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html)

- Brazil national level: 15.54% never attended school, 12.68 % attended high school
(regular de ensino médio) (23.77 %, which is biggest share, attended antigo primário
(elementar))
o   Acre: 25-7 % never attended school (above country average), 13.9 % attended high

school (regular de ensino médio) (13.35 % attended antigo primário (elementar))
o   Rondonia: 10.91 % never attended school (below country average), 14.08% attended

high school (regular de ensino médio) (above country average), (35.55 % attended
antigo primário (elementar), also above country average)

- How many farmers are literate? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/genero.pdf)

- Brazil national level: men 77.4% women 75.2%
- Acre: 25.70% illiterate
- Rondonia: 10.81% illiterate

- What race are farmers? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html

- Brazil national average: 45.43 % branca, 8.37 % preta, 0.62 % amarela, 44.47 % parda,
1.12 % indigena

- Acre: 21.42 % branca, 7.63 % preta, 0.79 % amarela, 64.07 % parda, 6.09 % indigena
- Rondonia: 40.25% branca, 8.31 % preta, 0.61 % amarela, 50.27 % parda, 0.55 %

indigena
- How many farmers are family farmers (have a family relation to the head of the farm) (source:

https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html)
- Brazil national level: 73 % with relationship to the head, 27 % without relationship to the

head
o   Acre: 83 % with relationship to the head, 17 % without
o   Rondonia: 80 % with relationship, 20 % without

- How many are individual producers (as opposed to corporate-owned)
72 % are individual producers (where did i find this??)

- What is the average size of farmland? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/estabelecimentos.pdf)

- Brazil national average: 38.2 % are between 1-10 hectares, 31.3 % between 10-50
hectares, 15 % 50-500 hectares, 3.5 % more than 500 hectares

- What is the most common produce? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/agricultura.html

- Acre: mandioca (aipim, macaxeira = cassava I think), milho (grão = corn I think) and
banana

https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/genero.pdf
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/produtores.html
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/estabelecimentos.pdf


- Rondônia: café (Café - Grão (verde) - Canephora (robusta, conilon) = some kind of
coffee), mandioca ( = cassava), and milho ( = corn). More diverse in general!

- What is the main land use? (source:
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/ro.pdf and
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/ac.pdf)

- Acre: matas naturais 61.3 % (natural forests?), pastagenes plantadas 34.8% (planted
pastures?)

- Rondônia: pastagens plantadas 63.3%, matas naturais 26.2%
-

Methodology
This paper’s methodology consists of both first and second hand sources. As primary sources, we have
analysed legislative texts and conducted interviews with two relevant actors according to our topic, as we
will show below. As secondary sources, we have used academic texts, NGO reports, and newspaper
articles. Nonetheless, it is important to note that there is a lack of literature and academic resources in
regards to information related to the implementation of the Forest Code (FC). As we will discuss below,
the roots of this challenge can be found in the fact that the FC lacks a standardized implementation
throughout the entirety of the Brazilian Legal Amazon (BLA). Thus, while the responsibility for
implementing the FC in each state of the BLA falls to different actors (e.g., NGOs, local governments,
etc.), data collection and reporting will not be uniform.

● We conducted interviews with representatives of IPAM and Ecoporé, two key actors in
implementing the FC in Acre and Rondônia respectively.

A. Jarlene Gomes holds a degree in Geography from the Federal University of Acre. She is
currently a researcher and coordinator at the IPAM office in Acre, working on promoting
debates about public policies on family agriculture and its sustainable development with
environmental regularity. She has worked on mapping governance networks, trying to
identify indicators that allow assessing the vulnerability and development opportunities
for protected areas in the Brazilian Amazon (IPAM, n.d.).

B. Marcelo Ferronato has a PhD in Regional Development and the Environment from the
Federal University of Rondônia. He is an officer at the Executive Board of Ecoporé, an
NGO that acts in the recovery of degraded lands in Rondônia state by partnering with
producers and local communities.

II. Policy Analysis

The Brazilian Forest Code

As the private properties regulated by the Forest Code cover 53% of the native vegetation in Brazil
(Soares-Filho et al., 2014), proper implementation of this legislation can crucially contribute to
environmental conservation and control of deforestation in the Brazilian Amazon. Furthermore, this is
important for Brazil’s climate change mitigation actions as the Code ensures conservation of CO2 in the
Amazon’s native vegetation.2 Overall, while CRAs are important for protecting undisturbed native

2 The Forest Code is estimated to ensure the conservation of 105 billion tonnes of CO2 in the form of
APPs, LRs and CRAs (IPAM, 2016).

https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/ro.pdf
https://censoagro2017.ibge.gov.br/templates/censo_agro/resultadosagro/pdf/ac.pdf


vegetation, the control of illegal deforestation brings about the largest environmental benefits (Soterroni
et al., 2018).

History of the Forest Code Before and After the Reform in 2012

The beginning of the 2000s was promising for environmental protection in Brazil as deforestation
dropped by 83% between 2004 and 2012 (Soterroni et al., 2018). This positive trend was accompanied by
a reduction in global warming pollution as well as in poverty, hunger and inequality (Boucher et al.,
2013).

There was, however, a shift in deforestation trends after 2012. For example in 2016, Brazil saw its
deforestation rate jump by 29%, inducing a reduction in native vegetation and thus an increase in GHG
emissions (Roriz et al., 2016). Many attribute it to a political power change as the improved enforcement
of the Forest Code in the early 2000s created opposition in the farming sector that perceived the Code as
an economic burden and a barrier for development of agricultural businesses (Stickler at al., 2013;
Sparovek et al., 2012). Meanwhile, the vast economic resources from agriculture supported the political
influence of the “ruralist” block who, benefitting from the favourable political climate created by the
declining deforestation, was able to reform the Forest Code in 2012 (Roriz et al., 2016).

The reform of 2012 entailed both effective and risky updates. Two key steps towards reduced
deforestation and future environmental benefits were the mechanism for ecosystem service payments and
CRA as the market for LR surpluses. The riskier updates entailed forgiving small properties from
restoration obligations in LR areas illegally deforested before 2008 that overall covered 90% of rural
properties in Brazil (Soares-Filho et al., 2014).

Enforcement of the Forest Code

When properly implemented, the current Forest Code provides a promising framework for controlling
deforestation at the local level. CAR enables identification of illegal deforestation, the major challenge
underlying the current negative deforestation trends, and supports territorial planning (IPAM, 2016).
Furthermore, it plays an enabler role for CRA and payments for ecosystem services (Soares-Filho et al.,
2014). CRA reduces compliance costs, thus greatly helping especially small farmers that are a clear
political priority in the new Code (May et al., 2015).

While the lack of regulatory and field enforcement deteriorates the legal image of Forest Code, some
essential design features, such as limited scope of trading for CRAs, also delay the take up of Code (May
et al., 2015). However, addressing these macro level issues is not enough as long as there remains some
micro level factors explaining the poor adherence of farmers to CAR. The current lack of Amazon-wide
policies turns the individual states into key actors in organizing, regulating and monitoring the use of the
Code (May et al., 2015). Indeed, some states have already developed property databases that are a key
support for conservation planning and subsidization of land-use (ibid). As part of the success in curbing
deforestation before 2012 was attributed to the civil society pressure on deforesters and the broad
movement for zero deforestation (Boucher et al., 2013), it is interesting to further explore the role of
local-level civil society in not only strengthening the Forest Code especially through CAR but also
creating the social context where political decisions are made. As the 2012 Forest Code puts small



farmers into the centre of attention, working with them to enforce the Forest Code offers a promising
avenue for environmental conservation in the Amazon.

Localizing the Application of the Forest Code: Case Study in Acre and Rondônia

As we saw in the previous section, the Forest Code is a crucial piece of legislation which includes a
variety of elements to drive efficient land use and combat climate change. However, since it is
implemented at the state level with flexibility for local governments to set their own parameters, the FC
lacks standardization. This has, inevitably, hindered an effective and full implementation of the FC in the
BLA. It remains a large task to coordinate enforcement efforts between the actors responsible for the FC
implementation (Chiavari et. al., 2020).

We have chosen two case studies in states within the BLA that are particularly affected by deforestation
and have different actors leading the implementation of the Forest Code: IPAM in Acre and Ecoporé in
Rondônia. They are the most advanced in establishing jurisdictional spatial plans integrating information
sources into one planning instrument through their Environmental and Economic Zoning (EEZ) processes
(Stickler et. al., 2018). They both have similar adherence to CAR, Acre registering 67.4% of rural
properties, and Rondônia 67.6% (Serviço Florestal Brasileiro, 2021). Consequently, in the following
section we explore the different factors regarding Rondônia’s success in empowering local communities
to tackle deforestation through agroforestry– something Acre is lacking.

*box with Acre + Rondônia’s similar features*

● State size
○ Acre - 164.173,431 km²
○ Rondônia - 237.765,347 km²

● Population size
○ A 894.470 inhabitants
○ R 1.796.460 inhabitants

● Accumulated deforestation rates out of total state area in 2020  (%)
○ A 3.44% (16.725 km²)
○ R 13.76% (62.935 km² )

● Main reasons for deforestation
○ A small-scale cattle ranching, small-scale agriculture, transportation infrastructure
○ R: small and large-scale illegal timber extraction, small-scale cattle ranching

Evaluation of state policy in Rondônia
Since the early 1990s, Rondônia has consistently shown very high rates of deforestation amongst all the
states in the BLA (Singer, 2006; Stickler et. al., 2018). In fact, this state has consistently ranked first in
deforestation rates relative to state size (ibid). Due to this reality, several programs and initiatives have
been implemented in hopes of slowing down deforestation and reversing its damages. Many of these
solutions use agroforestry practices and attempt to restore the areas most damaged with degraded forests
(EII, 2018). These efforts, along with the implementation and enforcement of the Forest Code, are usually
led by local NGOs.



Nevertheless, the local government of Rondônia has shown some responsibility in the matter by
committing to certain goals. For instance, it was the first state in Brazil to update its statewide EEZ to
align with the FC (EII, 2018). Moreover, various departments and initiatives were established to address
deforestation in the state:

● Established the State Secretary of Environmental Development (SEDAM) and State Council on
Environmental Policy (CONSEPA) in the 1990s.

● Signed the Rio Branco Declaration in 2018 committing to reduce deforestation 80% below
baseline.

● Signed the Under2 MOU in 2018 committing to limit emissions 80-95% below 1990 levels.
● Established the State Strategic Plan in 2019 committing to zero illegal deforestation, recover

degraded areas, increase productivity.
● Established the State Sustainable Development Plan in 2018 committing to restore 3.2 million

hectares degraded lands & Permanent Preservation Areas.

Although these are recent developments, they are expected to have a positive impact on reducing
deforestation and restoring degraded areas (Stickler et. al, 2018; EII, 2018).

While Rondônia has shown commitment and interest in tackling deforestation, unfortunately, several
challenges still remain. According to the Earth Innovation Institute (2018), the state government has
difficulty in enforcing environmental policies due to a lack of resources, competing interests/priorities
within the state government, and insufficient engagement of producers and the private sector in the state’s
environmental agenda. Consequently, some of these obstacles are being addressed by local NGOs and
environmental groups.

This is the case for one of the NGOs we contacted for this toolkit: Ecoporé. This 33 year old organization
has been at the forefront of ecosystem recovery, socioeconomic and environmental research, conducting
outreach with the farmers of Rondônia, and implementing environmental state policies. Ecoporé has had a
relationship with the state government for several years, and has actually assumed jurisdiction to regrow
some deforested areas that are the state’s responsibility (Ferronato, 2021). We have chosen this NGO as
an example of an actor who is positively contributing to the FC’s implementation. As will be shown
below, Ecoporé has had great successes working with the farmers of Rondônia and restoring very
damaged ecosystems.

Ecoporé executed a state-wide project called Viveiro Cidadão (The Citizen Nursery). The Citizen
Nursery has been one of the few existing initiatives that seeks to reconcile agriculture and environment
family farming in the region, generating a series of subsidies for public policies related to environmental
adequacy. In short, the Citizen Nursery initiative does the following:

● Restore deforested areas by planting native species that will also generate profit for farmers
● Research and systematization of technical knowledge
● Promote the compatibilization between agriculture and environment
● Provide subsidies to farmers living in Rondônia to promote agroforestry practices
● Conduct workshops for family farmers and producers to understand the importance of conserving

legally protected areas by offering sustainable economic alternatives for the use of these areas



● Stimulate the participation and, most importantly, protagonism of Indigenous in restoration
actions and initiatives

● Empower women-headed households by providing them with income opportunities through
agroforestry practices

● Ensure the economic success/sustainability of local businesses/families

The Nursery project has had a great impact on nursing deforested areas back to health, according to
Marcelo Ferronato, one of those responsible for its implementation, whom we interviewed. This project
combines concrete environmental effects in the Amazon with sociocultural and educational aspects.
Ferronato explained that the importance of engaging the local communities in decision-making and
implementation processes is key for the success of this project because they are the people who take care
of the land and possess the knowledge for forest restoration. The Citizen Nursery project is based on
traditional knowledge of the land, which is why the vegetation planted is native to the Rondônia region.
Moreover, farmers would also benefit from the crops grown by the native vegetation because they are
able to harvest and sell this produce. Finally, it is important to note that the use of agroforestry practices
promoted through this project has been crucial for reforesting in Rondônia.

We believe their restoration project can be used as a model framework for other state governments and
NGOs to replicate according to their own contexts.

Evaluation of state policy in Acre
Acre is one of the pioneering states in proposing and executing an alternative development strategy in the
Amazon based on sustainable development and to tackle deforestation (EII, 2018). Nonetheless, in the
early 1990s, the state government launched the first two Extractive Reserves in the country, a type of
sustainable protected area where residents have the right to traditional extractive practices, such as
hunting, fishing, and harvesting wild plants (Rodrigues, 2004).

Even with a significant reduction in deforestation between 2007 and 2018, the current growth trend
indicates a slow dissolution of the state's forest policy. Additionally, there is a decrease of the supply of
forest products from forest management or traditional extraction, with unpredictable socioeconomic and
environmental impacts (INPE, 2020). Thus, a policy that aims to attract producers to the recovery of
unproductive areas is essential for the state to return to low rates of deforestation.

Throughout the past 20 years, the state has built one of the most sophisticated system of environmental
policies to tackle deforestation, such as the establishment of Economic Ecological Zones (EEZs) (Federal
Decree 533/1999) in 1999, and the State System of Incentives for Environmental Services (SISA)
(Federal Decree 2.308/2010) in 2010 (Embrapa, 2010; CIFOR, N.d.). EEZs established specific areas for
conservation and environmental protection, working closely with the private sector and civil society to
create economic incentives aligned with the sustainability of the Amazon. Likewise, the SISA is an
administrative policy for command and control of actions for the conservation and improvement of
environmental quality (Alencar et al., 2012). It proposes economic incentives for producers that reconcile
agricultural and forestry productivity, with a reduction in environmental impacts. Other mechanisms were
established to tackle deforestation in the state, such as:



● Created the Acre Sustainable Development Program (PDSA-II) (2013), aiming to increase the
contribution of the forestry and agroforestry sector to economic growth and poverty reduction,
while maintaining control over deforestation.

● Launched the Rio Branco Declaration (2014), aiming to reduce deforestation 80% below
baseline.

● Established the Multi-Year Governance & Sustainable Economy Plan 2016-2019 (PPA), which
addresses deforestation via programs for supply chain, infrastructure & urban development.

● Established in 2018 the Forest carbon incentives program (ISA-C) aligned with Brazil’s National
REDD+ Strategy (ENREDD+). (EII, 2018)

Acre’s FC implementation was led by the Instituto de Pesquisa Ambiental da Amazônia (IPAM), which
acted as a consultant by supporting the local government in the creation of the Environmental Compliance
Program (Programa de Regularização Ambiental – PRA) (Decree 7.830/2012), a mechanism within the
FC (IPAM, 2016). The PRA provides incentives for small landowners to adopt agroforestry systems in
order to recover land. For this, IPAM acted in mobilizing and sensitizing producers to adhere to the CAR,
—a prerequisite of the PRA—, through meetings, workshops and distribution of information material.

Despite its early success in increasing incomes of traditional agro-extractive communities and having a
strong legal and political foundation, the state lacks the full integration of producers in the application of
these mechanisms (Azevedo et al., 2020). The main challenges have been stressed by Jarlene Gomes, one
of our interviewees, who coordinates IPAM’s activities in Acre, in particular, monitoring the impact of
environmental state policies and advocacy for the implementation of the PRA.

Discussion/Analysis

Unlike Ecoporé’s work in Rondônia, IPAM acted indirectly with producers, by only building the
communication bridge between the producers and the FC, encouraging them to register in the CAR and
become aware of their benefits. Acre’s most rural properties are based on itinerant agriculture, where
producers move to new areas for farming, increasing deforestation. Due to land issues, such as soil
infertility, many farmers resort to rural credit, promoted by the state government. However, many of them
find difficulties to repay these loans because they are unable to make lands productive again. The high
rate of illiteracy among farmers, along with their age and physical capacity, undermines their ability to
fully benefit from these credits. Most importantly, because they do not have the technical knowledge to
recover these lands and profit from them sustainably. All over the BLA, small family farming has been
neglected in the modernization of Brazilian agriculture (de Castro and Pereira, 2017).

The state also faces several challenges due to the low participation and coordination of central planning
bodies (e.g. state planning departments) in the implementation of the EEZ, where the communication
among parties is limited. It also has low CSOs participation, since most producers are not politically
organized, many initiatives stay on the drawing board, without direct and practical implementation.
Unlike Rondônia, Acre lacks non-state actors that work closely with producers at all levels: from
informing about the FC to actually assisting in the transition to agroforestry through technical support and
capacity building.



That being said, although the state has a strong set of laws and political mechanisms to tackle
deforestation, it lacks the full engagement of producers. To do so, state and non-state actors must work
closely with producers to better understand their needs, difficulties and interests. Beyond communication,
there must be daily technical support in monitoring, advising and reporting their progress. It is crucial that
producers are well informed about the economic benefits of implementing agroforestry, both short and
long-term gains.

One potential for forest restoration in Acre is by using native bamboo species to build forests with a high
capacity for carbon sequestration, high biodiversity and high economic potential (IPAM, 2021). Acre has
the biggest bamboo forest in the world, so it can be used to restore extremely poor soils and provide
producers with an income from bamboo selling. It has other benefits, such as the adoption of
bamboo-irrigation systems in agriculture; production of biomass energy (renewable & sustainable); and it
can be sold as plywood. In Rio Branco, there is already an agroforestry project that intercalates bamboo
trees with forest species, such as Brazilian nuts, açaí, copaíba, and mahogany. In only 3 years, this
agroforest can transform highly degraded pastures into biodiverse areas.

As can be seen, there are various differences between Acre and Rondônia’s implementation of the FC as
well as the leading actors apart from the government. We argue the Citizen Nursery project has proven
itself to be successful and should be replicated in other Brazilian states. It enforces environmental policies
in an accessible way for farmers inhabiting the area and it tackles deforestation in a culturally-appropriate
manner. Not only have the levels of deforestation been reduced in Rondônia in part due to this project, but
Ecoporé has managed to raise awareness about the issue by including the inhabitants of Rondônia in all
decision-making processes. Thus, we believe this project has the potential for replicability, taking into
consideration specific local, socio-economic, environmental, and cultural systems of each state. Using
local knowledge, supporting women and indigenous farmers, and contributing to the economic
sustainability of communities whose livelihoods are dependent on Amazonian agriculture are all crucial
elements of the Citizen Nursery project.

III. Recommendations and Conclusions

While there is only one Brazilian Forest Code, there are many different ways of implementing and
enforcing it. This is currently presented as a challenge, due to the varied and unstandardized methods of
implementation. However, this can also be an opportunity to think outside the box. In this sense, we
propose some recommendations for the most effective implementation and enforcement of the FC
throughout the BLA, while taking into account local, cultural, political and socioeconomic aspects. Thus,
Rondônia’s applicability of FC can be used as a successful case study to implement state policies across
BLA, opening a window to tackle deforestation through agroforestry and local empowerment in other
states. Forest recovery through agroforestry, in addition to creating new jobs, increasing income and tax
collection, provides environmental services such as carbon capture and water conservation, of soil and
biodiversity, improving human well-being and bringing benefits to the whole society.

Recommendations to improve FC’s applicability throughout BLA states include:



1. Incorporating and prioritizing local knowledge: Nobody knows their land better than the
community who has looked after it for years. It is important to listen to and include local
indigenous peoples to inform restoration practices for the land. As key community actors, they
must be included in decision making and implementation processes.

2. Close cooperation between state actors and NGOs: Strengthening local organizations is an
important strategy to enable the adoption of agroforestry as a path that combines social inclusion,
production diversity and conservation of natural resources.

3. Provide incentives for local farmers whose livelihoods depend on agriculture: One of the
great successes of Ecoporé’s project is their ability to ensure the economic sustainability of
farmer communities by educating them on agroforestry practices as well as providing subsidies
for following said practices.

4. Include women in their target communities: It has been shown that providing opportunities for
women-headed households and incentivizing agroforestry initiatives not only benefits that target
community but also society as a whole— and, of course, the environment.

5. Provide accessible education and awareness-raising: A huge success attributed to the Citizen
Nursery project is its accessible educational materials. It must be a priority to provide technical
assistance and capacity building to farmers and producers in the area, in order for them to comply
with forest regulations and reforestation policies. By giving the community the tools to practice
agroforestry, we can only expect positive impacts.

6. Evaluating and monitoring policy impact: Through data collection and analysis, state actors
and/or third parties could analyse and adapt public policies that are more relevant to local
communities. Dialogue with local farmers can help the state to better understand the needs and
aspirations of these communities.

Bibliography

Alencar, Ane; Nepstad, Daniel; Mendoza, Elsa; Soares-Filho, Britaldo; Moutinho, Paulo; Stabile,
Marcelo. C. C.; McGrath, Dadvid; Mazer, Simone; Pereira, Cassio; Azevedo, Andrea; Stickler, Claudia;
Souza, Sonaira; Castro, Iabel; Stella, Osvaldo. Acre State's Progress Towards Jurisdictional REDD:
Research, Analysis, and Recommendations for the State Carbon Incentive Program (ISA-Carbono). 2012.
Instituto de Pesquisa Ambiental da Amazônia, Brasília, DF, 53p. [online] Available at:
http://www.ipam.org.br/download/livro/Acre-s-Progress-TowardsJurisdictional-REDD/665

Anderson, Emily K., and Hisham Zerriffi. ‘Seeing the Trees for the Carbon: Agroforestry for
Development and Carbon Mitigation’. Climatic Change 115, no. 3–4 (December 2012): 741–57.
https://doi.org/10.1007/s10584-012-0456-y.

Azevedo, Luiz; Rodrigues, Ecio; de Lima, Jairo; Torrico, Raul. Política florestal no Acre 20 anos depois:
desmatamento e VBP de produtos florestais selecionados. Rio Branco: Scientia Naturalis, v.2, n.2, pp.
636-652, 2020.

http://www.ipam.org.br/download/livro/Acre-s-Progress-TowardsJurisdictional-REDD/665
http://www.ipam.org.br/download/livro/Acre-s-Progress-TowardsJurisdictional-REDD/665
https://doi.org/10.1007/s10584-012-0456-y
https://doi.org/10.1007/s10584-012-0456-y


Boucher, Doug, Sarah Roquemore, and Estrellita Fitzhugh. “Brazil's Success in Reducing Deforestation.”
Tropical Conservation Science 6, no. 3 (2013): 426–45. https://doi.org/10.1177/194008291300600308.

Brown, Sarah E., Daniel C. Miller, Pablo J. Ordonez, and Kathy Baylis. ‘Evidence for the Impacts of
Agroforestry on Agricultural Productivity, Ecosystem Services, and Human Well-Being in High-Income
Countries: A Systematic Map Protocol’. Environmental Evidence 7, no. 1 (29 October 2018): 24.
https://doi.org/10.1186/s13750-018-0136-0.

CAR (Cadastro Ambiental Rural). Boletim Informativo: Dados Declarados Até 31 De Dezembro De
2020, 2021.

Chiavari, Joana; Cristina L. Lopes; Julia N. de Araujo. Where Are We at Implementing the Forest Code?
An X-Ray of the CAR and the PRA in Brazilian States. 2020 Edition. Rio de Janeiro: Climate Policy
Initiative, 2020.

CIFOR. Acre’s State System of Incentives for Environmental Services (SISA), Brazil. [online] Available
at:
https://www2.cifor.org/redd-case-book/case-reports/brazil/acres-state-system-incentives-environmental-se
rvices-sisa-brazil/

Conklin, Harold C. "The Study of Shifting Cultivation." Current Anthropology 2, no. 1. 1961. Pp. 27-61.
[online] Available at: http://www.jstor.org/stable/2739597.

De Castro, César; Pereira, Caroline. Agricultura familiar, assistência técnica e extensão rural e a política
nacional de ater. IPEA, 2017.

Earth Innovation Institute (EII). “Rondônia, Brazil” in C. Stickler et al. (Eds.), The State of Jurisdictional
Sustainability. San Francisco, CA: EII; Bogor, Indonesia: CIFOR; Boulder, CO: GCF-TF.

Embrapa. ZONEAMENTO ECOLÓGICO-ECONÔMICO DO ACRE - FASE II. Governo do Estado do
Acre. Rio Branco, AC. Programa Estadual de Zoneamento Ecológico-Econômico do Acre, 2010.

Ferronato, Marcelo. Interview by authors. Personal interview via Zoom. March 19th, 2021.
INPE. Taxas de desmatamento acumulado por ano - Amazônia Legal - Estados. [online]  Available at:
http://terrabrasilis.dpi.inpe.br/app/dashboard/deforestation/biomes/ [Accessed 16 May 2021].

IPAM. “Brazil’s Forest Code Assessment 2012 - 2016”, 2016.

IPAM. Guia para a elaboração dos programas de regularização ambiental dos estados. [online] Available
at: https://ipam.org.br/wp-content/uploads/2016/07/Guia-para-elabora%C3%A7%C3%A3o-do-PRA.pdf

IPAM. POTENCIAL DO USO DO BAMBU NATIVO PARA RECUPERAÇÃO DE RESERVA LEGAL
E DE ÁREAS ALTERADAS. [online] Available at:
https://ipam.org.br/wp-content/uploads/2021/03/Potencial-do-Uso-de-bambu-IPAM_V2_BAIXA.pdf

https://doi.org/10.1177/194008291300600308
https://doi.org/10.1186/s13750-018-0136-0
https://doi.org/10.1186/s13750-018-0136-0
https://www2.cifor.org/redd-case-book/case-reports/brazil/acres-state-system-incentives-environmental-services-sisa-brazil/
https://www2.cifor.org/redd-case-book/case-reports/brazil/acres-state-system-incentives-environmental-services-sisa-brazil/
https://www2.cifor.org/redd-case-book/case-reports/brazil/acres-state-system-incentives-environmental-services-sisa-brazil/
http://www.jstor.org/stable/2739597
http://terrabrasilis.dpi.inpe.br/app/dashboard/deforestation/biomes/
http://terrabrasilis.dpi.inpe.br/app/dashboard/deforestation/biomes/
https://ipam.org.br/wp-content/uploads/2021/03/Potencial-do-Uso-de-bambu-IPAM_V2_BAIXA.pdf
https://ipam.org.br/wp-content/uploads/2021/03/Potencial-do-Uso-de-bambu-IPAM_V2_BAIXA.pdf


Izac, A. -M. N, and P. A Sanchez. ‘Towards a Natural Resource Management Paradigm for International
Agriculture: The Example of Agroforestry Research’. Agricultural Systems 69, no. 1 (1 July 2001): 5–25.
https://doi.org/10.1016/S0308-521X(01)00015-4.

May, Peter H, Paula Bernasconi, Swen Wunder, and Ruben Lubowski. “Environmental Reserve Quotas in
Brazil's New Forest Legislation: An Ex Ante Appraisal.” Center for International Forestry Research
Occasional Paper 131, 2015. https://doi.org/10.17528/cifor/005609.

Montagnini F, Nair PR (2004) Carbon sequestration: an underexploited environmental benefit of
agroforestry systems. Agrofor Syst 61–62(1):281–295
Newton, Peter, and Rayna Benzeev. ‘The Role of Zero-Deforestation Commitments in Protecting and
Enhancing Rural Livelihoods’. Current Opinion in Environmental Sustainability 32 (June 2018): 126–33.
https://doi.org/10.1016/j.cosust.2018.05.023.

Newton, Peter; Miller, Daniel C.; Byenkya, Mugabi Augustine Ateenyi; Agrawal, Arun. (2016) ”Who are
forest-dependent people? A taxonomy to aid livelihood and land use decision-making in forested regions”
in Land Use Policy 57 (2016) 388-395 http://dx.doi.org/10.1016/j.landusepol.2016.05.032

Ometto, Jean, Ana Paula Aguiar, and Luiz Martinelli. ‘Amazon Deforestation in Brazil: Effects, Drivers
and Challenges’. Carbon Management 2 (10 April 2014): 575–85. https://doi.org/10.4155/cmt.11.48.

Palm C, Tomich T, van Noordwijk M, Vosti S, Gockowski J, Alegre J, Verchot L (2004) Mitigating GHG
emissions in the humid tropics: case studies from the alternatives to slash-and-burn program (ASB).
Environ Dev Sustain 6(1):145–162

Rasmussen, Laura Vang, Suhyun Jung, Alice Dantas Brites, Cristy Watkins, and Arun Agrawal.
“Understanding Smallholders’ Intended Deforestation Behavior in the Brazilian Cerrado Following
Environmental Registry.” Environmental Research Letters 12, no. 9 (2016).
https://doi.org/10.1088/1748-9326/aa7ee5.

Rodrigues, Ecio. Vantagem competitiva do ecossitema na Amazônia: o cluster florestal do Acre. 2004,
517 f. Tese (Doutorado em Engenharia Florestal) - Univerisdade de Brasília, Brasília, 2004.

Roriz, Pedro Augusto, Aurora Miho Yanai, and Philip Martin Fearnside. “Deforestation and Carbon Loss
in Southwest Amazonia: Impact of Brazil’s Revised Forest Code.” Environmental Management 60, no. 3
(2017): 367–82. https://doi.org/10.1007/s00267-017-0879-3.

Sarah E. Brown, Daniel C. Miller, Pablo J. Ordonez & Kathy Baylis. Evidence for the impacts of
agroforestry on agricultural productivity, ecosystem services, and human well-being in high-income
countries: a systematic map protocol. Environmental Evidence, volume 7, Article number: 24. 2018.
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-018-0136-0.

Serviço Florestal Brasileiro. CAR - Cadastro Ambiental Rural: Boletim Informativo Abril 2021. 2021.
https://www.florestal.gov.br/documentos/car/boletim-do-car/4774-boletim-informativo-abril-2020/file

https://doi.org/10.1016/S0308-521X(01)00015-4
https://doi.org/10.1016/S0308-521X(01)00015-4
https://doi.org/10.17528/cifor/005609
https://doi.org/10.1016/j.cosust.2018.05.023
https://doi.org/10.1016/j.cosust.2018.05.023
http://dx.doi.org/10.1016/j.landusepol.2016.05.032
https://doi.org/10.4155/cmt.11.48
https://doi.org/10.1088/1748-9326/aa7ee5
https://doi.org/10.1088/1748-9326/aa7ee5
https://doi.org/10.1007/s00267-017-0879-3
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-018-0136-0#auth-Sarah_E_-Brown
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-018-0136-0#auth-Daniel_C_-Miller
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-018-0136-0#auth-Pablo_J_-Ordonez
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-018-0136-0#auth-Kathy-Baylis
https://environmentalevidencejournal.biomedcentral.com/
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-018-0136-0
https://environmentalevidencejournal.biomedcentral.com/articles/10.1186/s13750-018-0136-0
https://www.florestal.gov.br/documentos/car/boletim-do-car/4774-boletim-informativo-abril-2020/file
https://www.florestal.gov.br/documentos/car/boletim-do-car/4774-boletim-informativo-abril-2020/file


Singer, Benjamin. “Brazilian Forest-Related Policies: A Multisectoral Overview of Public Policies in the
Brazilian Amazon Since 1964.” Unpublished Report, 2006.

Soares-Filho, Britaldo, Raoni Rajao, Marcia Macedo, Arnaldo Carneiro, William Costa, Michael Coe,
Hermann Rodrigues, and Ane Alencar. “Cracking Brazil's Forest Code.” Science 344, no. 6182 (2014):
363–64. https://doi.org/10.1126/science.1246663.

Soterroni, Aline C, Aline Mosnier, Alexandre X Carvalho, Gilberto Câmara, Michael Obersteiner, Pedro
R Andrade, Ricardo C Souza, et al. “Future Environmental and Agricultural Impacts of Brazil’s Forest
Code.” Environmental Research Letters 13, no. 7 (2018). https://doi.org/10.1088/1748-9326/aaccbb.

Sparovek, Gerd, Göran Berndes, Alberto Giaroli Barretto, and Israel Leoname Klug. “The Revision of the
Brazilian Forest Act: Increased Deforestation or a Historic Step towards Balancing Agricultural
Development and Nature Conservation?” Environmental Science & Policy 16 (2012): 65–72.
https://doi.org/10.1016/j.envsci.2011.10.008.

Stabile, Marcelo C.C., André L. Guimarães, Daniel S. Silva, Vivian Ribeiro, Marcia N. Macedo, Michael
T. Coe, Erika Pinto, Paulo Moutinho, and Ane Alencar. ‘Solving Brazil’s Land Use Puzzle: Increasing
Production and Slowing Amazon Deforestation’. Land Use Policy 91 (February 2020): 104362.
https://doi.org/10.1016/j.landusepol.2019.104362

Stickler, Claudia M., Daniel C. Nepstad, Andrea A. Azevedo, and David G. McGrath. “Defending Public
Interests in Private Lands: Compliance, Costs and Potential Environmental Consequences of the Brazilian
Forest Code in Mato Grosso.” Philosophical Transactions of the Royal Society B: Biological Sciences
368, no. 1619 (2013). https://doi.org/10.1098/rstb.2012.0160.

Stickler, Claudia; Amy Duchelle; Juan Pablo Ardila; Daniel Nepstad; Olivia David; Charlotta Chan; Juan
Gabriel Rojas; Rafael Vargas; Tathiana Bezerra; Luke Pritchard; Julie Simmonds; Joanna Durbin;
Gabriela Simonet; Swetha Peteru; Mella Komalasari; Maria DiGiano; Matt Warren. The State of
Jurisdictional Sustainability. San Francisco, USA: Earth Innovation Institute/Bogor, Indonesia: Center for
International Forestry Research/Boulder, USA: Governors’ Climate & Forests Task Force Secretariat,
2018. https://earthinnovation.org/state-of-jurisdictional-sustainability/

Tritch, Isabelle & Le Tourneau, Francois-Michel (2016) ”Population densities and deforestation in the
Brazilian Amazon: New insights on the current human settlement patterns” in Applied Geography 76
(2016) 163-172 http://dx.doi.org/10.1016/j.apgeog.2016.09.022

Vaiana, Rosana Lima; de Freitas, Carlos Machado; Giatti, Leandro Luiz (2016) ”Environmental health
and development in legal amazon: socio-economic, environmental and sanitary indicators, challenges and
perspectives” in Saude Soc. 25 (1) Jan-Mar 2016 https://doi.org/10.1590/S0104-12902016140843

Vital, Antonio. “Ambientalistas: Apesar De Atrasos, Cadastro Rural é Avanço Do Código Florestal.”
Portal da Câmara dos Deputados, 2016.
https://www.camara.leg.br/noticias/491998-ambientalistas-apesar-de-atrasos-cadastro-rural-e-avanco-do-c
odigo-florestal/

https://doi.org/10.1126/science.1246663
https://doi.org/10.1088/1748-9326/aaccbb
https://doi.org/10.1016/j.envsci.2011.10.008
https://doi.org/10.1016/j.envsci.2011.10.008
https://doi.org/10.1016/j.landusepol.2019.104362
https://doi.org/10.1016/j.landusepol.2019.104362
https://doi.org/10.1098/rstb.2012.0160
https://earthinnovation.org/state-of-jurisdictional-sustainability/
https://www.camara.leg.br/noticias/491998-ambientalistas-apesar-de-atrasos-cadastro-rural-e-avanco-do-codigo-florestal/
https://www.camara.leg.br/noticias/491998-ambientalistas-apesar-de-atrasos-cadastro-rural-e-avanco-do-codigo-florestal/
https://www.camara.leg.br/noticias/491998-ambientalistas-apesar-de-atrasos-cadastro-rural-e-avanco-do-codigo-florestal/



