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Abstract

The conservation of tropical forests has become a central topic in discussions on
climate change, biodiversity, and territorial governance. In this context,
Indigenous Lands have been recognized as important areas for environmental
protection in the Brazilian Amazon. This study analyzes the effectiveness of the
homologation process of these lands as an instrument for containing
deforestation in the Legal Amazon. To this end, 22 Indigenous Lands officially
recognized between 2009 and 2018 were analyzed using annual deforestation
monitoring data obtained through remote sensing, provided by the
PRODES/INPE system, and official information on territorial boundaries made
available by FUNAI. The methodology was based on geoprocessing techniques
in QGIS 3.34 software, through spatial intersection between deforestation
polygons and Indigenous Land boundaries, covering the period from 2008 to
2024, which allowed for a comparison of deforestation patterns before and after
the homologation process. The results indicate that 14 of the 22 Indigenous
Lands analyzed showed a reduction in deforestation levels following formal
territorial recognition, while 5 recorded a significant increase in vegetation
suppression rates in the post-homologation period, and 3 presented
deforestation occurrences only after homologation. These findings suggest that,
although territorial recognition represents a relevant instrument for
environmental protection, its effectiveness depends on the strengthening of
public policies, institutional action, and continuous support for Indigenous
communities in the management of their territories.
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INTRODUCTION

The Amazon region draws attention due to its
vast biodiversity, cultural diversity, extensive
river network, and its important role in
regulating the global climate. As the largest
tropical forest on the planet, its natural
resources continue to be subjects of interest and
exploitation, causing, over time, deep changes to
the landscape, the composition of its population,
and the prospects for regional development.
This situation puts at risk the preservation of
the natural and cultural elements that define
the region (RAISG, 2020).

These changes are directly related to the
dynamics of the global market and the
development methods adopted in recent
decades, which have posed significant obstacles
to building sustainable models. There is an
economic mindset focused on the relationship
between means and ends, which often seems
disconnected from the social and environmental
aspects of development (Raworth, 2019). This
mindset is linked to a historical legacy of the
Brazilian colonial process and the growing
commercialization of nature, shown by the
expansion of agribusiness, mining and logging,
livestock farming, and the appropriation of
territories traditionally occupied by Indigenous
peoples and traditional communities (Mesquita,
2020).

In Brazil, Indigenous Lands (ILs) cover 13%
of the national territory and hold about 110
million hectares of native vegetation,
representing roughly 20% of all the country’s
native vegetation in 2020. Recognized as one of
the main barriers to deforestation, these areas
have lost only 1% of their native vegetation over
the past 30 years, compared to a 21% reduction
seen on private lands. This data highlights the
strategic role of indigenous lands in
environmental conservation and in slowing
down the pressure from economic activities on
natural resources (MAPBIOMAS, 2023).

Despite institutional advances in the
demarcation and recognition of these territories,
there is still a clear need to expand and
consolidate the officially recognized areas.
Several reports in the media and official
documents point to recurring conflicts involving
Indigenous peoples and different social actors,
such as farmers, mining companies, land
grabbers, agricultural producers, large
businesses, and tourism activities, highlighting
territorial disputes and pressures on these
spaces (Dambros, 2019; CIMI, 2025).

Thus, it becomes essential to use tools that
can help in monitoring, controlling, and

evaluating environmental impacts, making it
possible to wunderstand the dynamics of
transformation and the processes of degradation
or recovery of these areas (Ferreira; Pasa, 2015).
Geotechnologies play a central role in
optimizing analysis and decision-making
processes. The integration of software,
hardware, and specialized human resources
enables the collection, processing, analysis, and
representation of spatial information efficiently
and accurately (Rosa, 2011).

These tools enable the analysis and
interpretation of spatial data aimed at
identifying degraded areas. This includes
detecting 1illegal activities and monitoring
processes like deforestation, mining, land
grabbing, and other human pressures that
directly affect indigenous lands and the
conservation of natural ecosystems.

The monitoring of protected areas has been
significantly improved by using advanced
remote sensing and geoprocessing techniques,
which make it possible to analyze large areas
quickly and efficiently, cutting operational costs
and boosting the ability to track changes in land
cover and use (Correia et al., 2011).

Therefore, the study sought to analyze public
policies related to the demarcation of Indigenous
Lands (ILs), aiming to understand how their
intermediate stages, especially the
homologation stage, affect deforestation
dynamics in these territories. Thus, the
objective of this study is to assess whether the
homologation of ILs contributes to reducing
deforestation in their territories, through the
analysis of spatial and temporal deforestation
data in homologated areas in the Brazilian
Legal Amazon (BLA).

THEORETICAL PRINCIPLES

Legal Amazon

Brazil stands out for its abundance of natural
resources, including the Amazon Rainforest,
which is the largest rainforest in the world. This
biome is essential for key ecological processes
like climate regulation, the water cycle, and
maintaining global biodiversity (Shubart, 1983).

The Amazon is the largest tropical biome in
the world, covering approximately 6.74 million
km? across nine South American countries:
Brazil, Bolivia, Peru, Ecuador, Colombia,
Venezuela, Guyana, Suriname, and French
Guiana. This vast region is home to one of the
most biodiverse ecosystems on the planet,
shaped by the Amazon River basin, which
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accounts for mnearly one-sixth of all the
freshwater that flows in the oceans. It is a
complex system marked by multiple ecosystems,
abundant natural resources, low population
density, and growing urbanization (WWF,
2025).

Unlike the Amazon as a forest biome, the
Legal Amazon (LA) refers to a political-
administrative boundary, established by the

Brazilian government for the purposes of
regional planning development. In Brazil, this
region, defined by the Amazon Development
Superintendence (Superintendéncia do
Desenvolvimento da Amazénia — SUDAM),
covers about five million km?, which represents
58.93% of the national territory (Figure 1).

Figure 1 — LA boundary and Brazilian Biomes

Boundary of the Legal Amazon and Brazilian Biomes
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Source: IBGE (2025).

Indigenous Lands

It was only four centuries after the start of
Brazil’s colonization that the indigenous
peoples’ land rights began to be officially
recognized, both by the Portuguese State and
the Brazilian State. Until then, indigenous
peoples had no legal guarantees over their lands
(Alencar, 2015). It was only with the enactment
of the 1988 Federal Constitution, known as the

Magna Carta, that indigenous rights started to
be broadly and explicitly acknowledged. The
Constitution included “Chapter VIII -
Indigenous Peoples,” which established that
Indigenous Lands (ILs) are portions of the
national territory traditionally occupied by
indigenous peoples, belonging to the Union and
intended for the permanent use of these people
(Silva; Pureza, 2019).
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Among the legal advances related to the right
to land and territory, the creation of the
National Policy for Territorial and
Environmental Management of Indigenous
Lands (Politica Nacional de Gestdo Territorial e
Ambiental de TI — PNGATI) stands out,
established by Federal Decree No. 7,747 in June
2012. This policy aims to promote the protection,
conservation, restoration, and sustainable use of
the natural resources found on Indigenous
Lands (BRASIL, 2012).

Several studies have highlighted the
effectiveness of Indigenous Lands (ILs) as
barriers against deforestation. Nolte et al.
(2013), when comparing different types of
protected areas, such as conservation units and
community forests, showed that ILs achieved
the highest rates of avoided deforestation, even
under strong pressure from degrading activities
around them. Similarly, Nepstad et al. (2006)
emphasized the crucial role of these lands in
containing the advance of the agricultural
frontier. More recent data from the Socio-
Environmental Institute (Instituto
Socioambiental — ISA) back up this conclusion:
ILs in the Amazon are responsible for
preserving over 97.4 million hectares, and in the
Cerrado, only 5.89% of the original vegetation
has been deforested within these areas,
compared to 54.4% outside them. Additionally,
82% of the monitored ILs showed lower
deforestation rates than the surrounding areas
(ISA, 2025).

The 1988 Constitution recognizes the so-
called “original rights” of Indigenous peoples
over the lands they traditionally occupy. That is,
rights that existed before the very formation of
the Brazilian state, acknowledging the history of
colonial domination. These lands include areas
where indigenous peoples live permanently,
carry out their productive activities, and ensure
the preservation of natural resources essential
to their well-being. The demarcation of an
Indigenous Land (IL) is merely declaratory,
meaning it just serves to formalize the size of the
occupied land, ensuring full effectiveness of the
constitutional right. Protecting these lands is
the responsibility of the Union (FUNAI, 2025).

The transitional provisions of the
Constitution established a five-year deadline for
completion of the demarcation of all Indigenous
Lands in Brazil. However, this deadline was not
met, and the demarcation process remains
unfinished (FUNAI, 2025).

According to ISA, the demarcation of
Indigenous Lands (ILs) is an administrative
process aimed at guaranteeing the rights of
indigenous peoples to their land, setting the
boundaries of their territories, and protecting

them from occupation by outsiders. Since the
homologation of the Indigenous Statute in 1973,
this formal recognition has been subject to
follow an administrative procedure, regulated
by an executive decree, which outlines the steps
of the long demarcation process (ISA, 2023). The
last important decree that regulated the
demarcation process was Decree No. 1,775, from
January 1996 (BRASIL, 1996).

Under the current legislation (BRASIL,
1988; BRASIL, 1973; BRASIL, 1996), ILs are
classified into the following types:

e Traditionally Occupied Indigenous
Lands: These are lands permanently inhabited
by Indigenous peoples, used for productive and
cultural activities, well-being and physical
reproduction, in accordance with their customs,
habits, and traditions.

e Indigenous Reserves: These are lands
donated by third parties, acquired, or
expropriated by the Union for the permanent
possession of Indigenous people. They are also
lands that belong to the Union’s assets, but they
are not the same as lands of traditional
occupation.

e  Public Lands: These are the lands owned
by Indigenous communities and acquired
through any legally recognized form or title.

For Traditionally Occupied Indigenous
Lands, there are phases defined by Presidential
Decree (Decree No. 1,775/1996) in the
demarcation process. These phases are
completed through an administrative process
that only ends with the homologation and
registration of the area under the Union’s name,
ensuring all the rights of indigenous people and
property owners within the area under
demarcation throughout the process.

According to FUNAI, the demarcation
process consists of the following phases:

e Under Review: Conducting
anthropological, historical, land ownership,
environmental, and cartographic surveys.

e  Delimitation: Publication of the studies
approved by the FUNAI Presidency in the
Official Gazette.

e  Declaration: Analysis and decision by
the Minister of Justice on the limits of ILs, with
the publication of an official ordinance.

. Homologation: Publication of the
presidential decree with the georeferenced
boundaries of the area.

e  Regulation: Notary registration of the
ILs by the Union Heritage Secretariat (SPU).

e  Restriction: Areas temporarily protected
due to the presence of isolated indigenous
peoples.

According to the Indigenous Missionary
Council (Conselho Indigenista Missiondrio —
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(CIMI, 2023), the process of demarcating Lands should be demarcated by 1993.
Indigenous Lands in Brazil has proven to be Currently, Indigenous Lands are at different
slow and ineffective, even with the 1988 Federal stages (Figure 2).

Constitution establishing that all Indigenous

Figure 2 — Stages of the process of demarcating the ILs in LA

Stages of the process of demarcating the ILs in LA.
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The process of recognizing ILs in LA has delimitation, declaration, and homologation
shown variations across different federal planned in the demarcation process (Table 1).

governments, considering the stages of
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Table 1 — ILs demarcations in LA, by the Federal Government

Demarcations — Legal Amazon
Month
S

President [period]
Ne° Ne°

ILs Delimited

Extension

(ha)

ILs Declared ILs Homologated

N° Extension N° Extension

(ha) (ha)

Luiz Inécio Lula da
Silva
[Jan 2022 to Dec
2025]
Jair Bolsonaro

48 9

[Jan 2019 to Dec 48 0 0

2022]
Michel Temer
[May 2016 to Dec 32 11
2018]
Dilma Rousseff
[Jan 2015 to May 17 13
2016]
Dilma Rousseff
[Jan 2011 to Dec 48 32
2014]
Luiz Inacio Lula da
Silva
[Jan 2007 to Dec
2010]
Luiz Inacio Lula da
Silva
[Jan 2003 to Dec
2006]
Fernando Henrique
Cardoso [Jan 1999 to 48 63
Dec 2002]
Fernando Henrique
Cardoso [Jan 1995 to 48 18
Dec 1998]
Itamar Franco
[Oct 92 | Dec 94]
Fernando Collor
[Mar 90 | Set 92]
José Sarney
[Apr 85 | Mar 90]

48 27

48 45

27 4

31 15

60 0

4.657.699

119.826

4.064.994

2.792.718

1.252.664

7.462.453

29.337.431 56

15.218.146 52

119.826

11.297.282 54

0

21 1.515.914 20 3.329.641

3 3.397.569 1 19.216

14 932.064 10 1.243.454

12 1.115.815 11 2.025.410

48 2.871.770 18 7.716.197

27 6.227.004 63 10.932.895

8.199.341 30 9.703.902

17.694.094 109 23.365.783

35 7.212.607 19 5.521.987

23.696.234 107  26.302.087

5 8.363.509 33 1.741.160

Source: FUNAI (2025).

An analysis of IL demarcations in LA reveals
a significant variation between governments,
reflecting the influence of the political-
institutional context. It is worth noting that the
high numbers seen in the 1990s are largely
linked to the backlog created by the 1988
Federal Constitution, which recognized
indigenous lands rights and created
accumulated demand for regularization. In this
context, the governments of Fernando Henrique
Cardoso and, later, the first two terms of Luiz
In4cio Lula da Silva achieved the most progress.

Since 2011, there has been a gradual
slowdown in the approval of Indigenous Lands

(ILs). This process worsened during Bolsonaro’s
government (2019-2022), a period in which no
ILs were approved, making it the biggest halt in
demarcations in recent decades. With the start
of President Luiz Indacio Lula da Silva’s third
term 1n 2023, the process was restarted,
resulting in the approval of twenty ILs, as
shown in Table 1.
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STUDY AREA

The study area includes the ILs located in LA,
covering approximately 1.15 million km?;

representing 23% of LA’s territory and 98.25%
of the total extent of all ILs in the country. The
approved ILs account for most of the ILs with
1.06 million km? (Figure 3).

Figure 3 — LA limit and approved ILs

Indigenous Lands of the Legal Amazon by Homologation Period
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Source: FUNAI (2025); IBGE (2025); INPE (2022a).

The map shows the spatial distribution of
officially recognized ILs in the Brazilian LA,
classified by the period of recognition between
1980 and 2024. A temporal analysis shows that
the highest number of recognitions occurred
between 1990 and 2000, a period predominant
across most of the mapped area and represented
by light orange. This is a direct reflection of the
constitutional advances guaranteed by the 1988
Federal Constitution, which recognized the
original rights of indigenous peoples over their
lands. The previous period, from 1980 to 1990,

shown in yellow, is focused on large ILs.
Meanwhile, the approvals between 2000 and
2010, shown in dark orange, indicate a
continuation of the indigenist policy. The most
recent period, from 2010 to 2024, shown in dark
red, has the lowest number of approvals,
highlighting a significant slowdown in the
demarcation process in recent decades, with ILs
scattered throughout the territory. In this study,
different ILs located in LA were analyzed
(Figure 4 and Table 2).
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Figure 4 — Location of the ILs studied in this work

Location of the ILs studied in this work.
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Table 2 — Analyzed Indigenous Lands

Indigenous Lands Year Area (ha) Latitude Longitude

© (W)
Apurina do Igarapé Mucuim 2010 73,368.31 -7,5657 -66,022
Arara da Volta Grande do Xingu 2015 25,358.46 -3,606 -51,680
Arary 2015 40,472.05 -4,754 -60,029
Baia dos Guaté 2018 19,231.28 -16,966 -56,558
Balaio 2009 257,043,01 0,423 -66,624
Barro Alto 2011 1,938.11 -2,768 -67,679
Cachoeira Seca 2016 732,442.38 -4,334 -54,168
Cajuhiri Atravessado 2015 12,539.74 -3,982 -63,374
Kayabi 2013 1,054,038.10 -8,714 -57,291
Lago do Correio 2009 13,220.30 -2,943 -69,054
Mapari 2015 157,389.43 -2,138 -67,212
Matintin 2012 21,776.21 -2,882 -68,463
Pequizal do Naruvotu 2016 27,873.32 -12,930 -52,839
Prosperidade 2009 5,5672.84 -2,673 -67,482
Riozinho do Alto Envira 2012 260,792.54 -9,753 -71,226
Sao Domngg;zj;o‘]acapa“ © 2009 134,778.59 -2,819 -67,359
Saraué 2011 18,585.10 -3,075 -48,040
Setema 2015 49,252.83 -5,005 -60,094
Tabocal 2015 905,193 -3,730 -60,404
Tenharim Marmelos (Gleba B) 2012 474,945.64 -7,388 -61,919
Trombetas/Mapuera 2009 3,970,049.78 -0,011 -58,687
Xipaya 2012 178,544.51 -5,430 -54,683
Zoe 2009 668,800.86 -0,122 -55,787
Source: FUNAI (2025).
APPLIED METHODOLOGY procedures adopted for analyzing deforestation
in ILs in LA, and the products generated (Figure

5).
This section details the methodological scheme
used in this study, including the data used, the
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Figure 5 — Flowchart for data analysis
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The flowchart also indicates the attributes
associated with each data set, as well as the
format of the information used, represented by
icons that identify polygons (vector data),
tabular data, and graphic results.

The deforestation data used in this study
were obtained from PRODES (Monitoramento
do Desmatamento da Floresta Amazénica
Brasileira por Satélite) (INPE, 2022a). The
system monitors deforestation across Legal
Amazon using satellite imagery. It has been
running since 1988 and calculates every year
how much forest has been cut down, helping the
government make decisions and create

environmental policies. The system uses images
from different satellites and only maps
deforested areas larger than 6.25 hectares, with
high accuracy. Also, its data is publicly available
and widely used in studies, environmental
agreements, and enforcement actions. PRODES
uses an incremental and cumulative method:
each year, only the new polygons of detected
deforestation are recorded, but areas previously
classified as deforested remain permanently
marked in the database. In doing so, once an
area is identified as deforested by PRODES, it
never goes back to being categorized as forest in

10
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the system, regardless of any natural
regeneration or later reforestation (INPE, 2019).

The data was acquired through the
TerraBrasilis platform (INPE, 2022b). Initially,
vector files in shapefile format related to LA
were obtained, containing the boundary of the
study area, as well as vector data from PRODES
in geopackage format with information on
accumulated deforestation up to 2007 and
annual deforestation polygons for the period
from 2008 to 2024.

In the context of this research, only the
annual deforestation data from 2008 to 2024
were used, since the data accumulated up to
2007 does not allow identifying the specific year
when deforestation occurred. This approach
made it possible to analyze deforestation events
in the LA region more precisely over time.

The boundaries of the ILs were obtained from
the official website of the National Indigenous
Foundation (Fundag¢do Nacional dos Povos
Indigenas — FUNAI), available in vector format
(shapefile). However, it was found that the
original file did not have the attribute for the
year of approval of the ILs, which would make it
impossible to apply temporal classification used
in this study. To work around this limitation a
supplementary tabular database, also provided
by FUNAI, was used. This database contains
information on the official homologation of each
IL. Using the software QGIS 3.34 (QGIS
Development Team, 2023), attributes were
linked between the table and the vector layer of
the ILs, using the field containing the IL code as
the join key. This procedure resulted in a
consolidated vector layer containing information
on the IL name, territorial area, and year of
homologation, making it possible to create the
thematic map by periods.

Later, the deforestation polygons that
intersect the analyzed Indigenous Lands (ILs)
were selected. Then, the intersection tool in
QGIS software was used to integrate the
deforestation data with the information on the
ILs. This process made it possible to link each
deforestation polygon to its respective IL.

After the intersection, the areas of the
resulting polygons were calculated. This step
was necessary because the spatial clipping
operation can cause the deforestation polygons
to break up, changing their original areas.

The resulting data were converted into a
tabular format, making it easier to analyze the
information statistically. The generated table
had columns with information about the year of
deforestation, the name of the IL, the deforested
area (km?), the year of homologation, and the
total area of the IL (ha). In total, 3,886

deforestation polygons were identified in the
areas analyzed.

Based on this data, the areas of deforestation
were summed for each year within each IL,
adding up the annual deforested area values
and allowing for the analysis of the temporal
dynamics of deforestation in the studied ILs.

To enable a comparative temporal analysis,
ILs approved between 2009 and 2018 were
selected. Choosing this time frame allowed us to
assess deforestation behavior before and after
the homologation process of these areas.

The year 2009 was chosen as the starting
point of the analysis because it allows for
observing the years before the homologation of
the ILs selected, considering that annual
PRODES data has been available since 2008.
The period for analyzing homologations was
limited up to 2018, since no new approvals of
Indigenous Lands were recorded between 2019
and 2022. PRODES deforestation data, on the
other hand, was analyzed up to 2024, allowing
for the assessment of deforestation dynamics in
the homologated ILs even in the years when no
new demarcations occurred.

This strategy allowed the creation of a time
series to analyze the behavior of deforestation
before and after the official recognition of these
areas. It is worth noting that, in the period
analyzed (between 2008 and 2024), eight ILs
showed no deforestation record and, therefore,
were not included in the statistical analyses of
this study.

RESULTS AND DISCUSSION

The homologation of ILs in Brazil represents the
final stage of the territorial recognition process,
giving legal security to indigenous peoples over
their traditional territories. The dynamics of
deforestation before and after homologation
were evaluated (Figures 6 and 7).

The IL Lago do Correio did not show any
deforestation  before it was  officially
homologated. However, in 2019, 2022, and 2023,
after 1its homologation, there were 3,887
hectares of deforestation recorded. The IL
Prosperidade and Tabocal also only had
deforestation recorded after being officially
homologated.

The deforested area before and after land
recognition was compared using boxplot graphs
for eight IL (Figure 6). Overall, there seems to
be a tendency of reduced deforestation after the
law was enacted. Lands like Pequizal do
Naruvotu, Kayabi, Sarud, Arara da Volta
Grande do Xingu, and Riozinho do Alto Envira
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show lower median and maximum values in the
post-recognition period, suggesting that official

recognition of the territory may have a positive
effect on curbing environmental degradation.

Figure 6 — Aggregated comparison of deforestation (in ha) for the periods before and after
homologation
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Source: Elaborated by the authors (2025) from data by FUNAI (2025); INPE (2022a).

This positive trend, however, isn’t seen
uniformly across the ILs analyzed. A notable
case is the Cachoeira Seca Territory, located in
the municipalities of Altamira, Placas, and
Uruara (PA), which is noted as one of the most
deforested territories in Brazil (ISA, 2025). The
boxplots highlight this scenario: the average
deforestation rate went from roughly 2,000
hal/year in the pre-homologation period to 3,500
hal/year after legal recognition, an increase of
about 75%. The same happens, on a smaller
scale, in the Tenharim Marmelos (Gleba B) and
Trombetas/Mapuera ILs. This scenario
indicates that legal protection alone is not

enough to ensure the territorial integrity of
these areas, reflecting external pressures such
as land grabbing, illegal logging, and
agricultural expansion. Data from Roraro et al.
(2021) supports this assessment, classifying the
ILs Cachoeira Seca and Tenharim Marmelos
(Gleba B) with an environmental vulnerability
of approximately 0.3 on a 0.5 scale, which tends
to result in intensified deforestation and
progressive compromise of the ecological
integrity of these areas if effective protection
and monitoring measures are not implemented.
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Figure 7 — Disaggregated comparison of the years with deforestation (in ha) before and after

homologation
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In ILs like Baia dos Guatd, Barro Alto,
Apurina do Igarapé Mucuim, and Matintin, we
see a reduction in deforestation after official
recognition, with a sharp drop in the following
years (Figure 7). These cases suggest that
territorial recognition, combined with protection
and monitoring measures, can have positive
effects on controlling vegetation -clearing
(Brondizio, 2009).

The Mapari, Satema, Cajuhiri Atravessado,
Xipaya, and Zoe ILs see significant increases in
deforestation after being officially recognized, as
shown in Figure 7. For example, Mapari went
from nearly zero in the pre-homologation period
to about 1,300 ha afterwards, while Cajuhiri
Atravessado jumped from less than 10 ha to
around 120 ha. Zoe, on the other hand, hit a
peak of about 225 ha post-homologation, higher
than what was seen before its legal recognition.

This pattern goes against the initial
expectation that ratification would immediately
reduce deforestation. Scientific literature has
already documented this phenomenon in other
Brazilian ILs: ratification alone doesn’t

guarantee that invasions, agricultural and
livestock expansion, and deforestation will be
contained, especially when it isn’t accompanied
by effective enforcement and eviction actions.
Indigenous lands in Brazil only become effective
in controlling deforestation when full property
rights and territorial protection are guaranteed
to them (Baragwanath; Bayi, 2020).

Studies like the one by Alves, Lima, and
Veloso (2022) point out that in the Apyterewa
IL, located in Sao Félix do Xingu (PA), the
accumulated deforestation up to 2018 reached
83,906 ha, equivalent to 10.85% of the territory.
Deforestation grew by 576% between 2000 and
2005, slowed down after the official
homologation in 2007, and then rose again by
216% between 2014 and 2018. Similarly, Turibio
et al. (2022) identified increased deforestation in
the Paquicamba and Arara ILs of the Volta
Grande do Xingu between 2000 and 2020. They
found a sharp acceleration starting in 2010,
coinciding with the construction of the Belo
Monte Hydroelectric Plant, highlighting the role
of large infrastructure projects in worsening
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environmental degradation. Other studies also
show changes in land use and reductions in
vegetation cover in ILs, like in the case of the
Xacriaba IL (Santos Junior; Fernandes, 2014)
and the Tapayuna IL (Marcelino; Mengue;
Faria, 2022), where forest areas are being
replaced by agricultural activities. Overall,
these results show that effective protection in
ILs depends not just on legal recognition, but
also on the presence of public policies,
enforcement, and territorial governance.

Studies point out that the effectiveness of
protection in ILs depends on the coordination
between territorial rights, state presence,
indigenous governance, and ongoing monitoring
and enforcement tools, like the use of remote
sensing data (MAPBIOMAS, 2023; Nolte et al.,
2013). Therefore, it 1is necessary to tie
recognition to broader public policies, including
support for community surveillance,
institutional strengthening, and holding illegal
actors involved in environmental degradation
accountable.

The results indicate that this relationship
isn’t direct or consistent. Although most of the
analyzed ILs show a decrease in deforestation
after legal recognition, a significant number of
cases showed the opposite pattern, with an
increase in  vegetation clearing  after
homologation. In this way, the initial hypothesis
that the homologation contributes to reducing
deforestation was partially refuted: legal
recognition was proved to be insufficient on its
own to ensure territorial protection, with its
effectiveness depending on the presence of
enforcement, removal of non-Indigenous
occupants, and complementary public policies.
Focusing solely on the homologation process
turned out to be limited for capturing the
protection dynamics of these areas, suggesting
that the protective effect might already appear
in earlier stages of the demarcation process,
such as identification, delimitation, and
declaration, which points to a future research
agenda on the effects of each stage on
deforestation.

Even so, when compared to other land use
and occupation categories, ILs stand out as the
areas most affected by the spread of
deforestation in Brazil. According to the data
from MapBiomas, between 1985 and 2023, ILs,
which account for 13% of the national territory,
lost less than 1% of their native vegetation,
while private properties saw destruction reach
28% over the same period. Of the total 281
million hectares converted by 2023, 60% are on
private properties. In 2024, only 33% of
Brazilian ILs recorded any deforestation events,
and the total areas deforested represented just

1.3% of national deforestation, a 24% decrease
compared to 2023. As highlighted by Bento et al.
(2025), ILs play a key role in conserving the
Amazon, helping maintain vegetation, soil
moisture, and temperature, especially when
located near conservation units.

Furthermore, this performance can be
understood in light of the principle of
surveillance discussed by Foucault (2014),
which suggests that the constant possibility of
being watched influences people’s behavior,
regardless of the direct presence of the State. In
the context of ILs, the action of forest guardians
and the community surveillance practices
carried out by the indigenous peoples
themselves have a preventive effect on illegal
activities, such as deforestation, land grabbing,
and mining, reinforcing territorial control and
environmental protection, especially in areas
where state oversight is limited.

FINAL CONSIDERATIONS

After analyzing the ILs and historical
deforestation records, it was possible to draw
conclusions about the effects of homologation
and the differences between various ILs. The
data shows that deforestation patterns are quite
varied, suggesting that formal protection status
alone doesn’t guarantee effective conservation.

It is worth noting that ILs weren’t designed
as direct environmental control tools, but as
areas constitutionally guaranteed to Indigenous
peoples. The lower rates of deforestation seen in
these areas largely come from the close
relationship between Indigenous peoples and
their lands, based on traditional and sustainable
land-use practices, as well as the active role
these communities play as agents of territorial
surveillance and defense, often recognized as
true “guardians of the forest.” Their ongoing
presence and knowledge of the land play a key
role in keeping illegal pressures in check,
beyond external environmental command and
control mechanisms.

In general, ILs show greater resilience
against deforestation pressure compared to
private properties and, in some cases, certain
Conservation Units (CUs), as pointed out by
MapBiomas (2023) and ISA (2018; 2025). They
indicate that ILs are responsible for preserving
more than 97 million hectares in the Amazon,
with deforestation rates significantly lower than
those in unprotected areas. This pattern
reinforces the strategic role of these areas not
only in preserving biodiversity and mitigating
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climate change but also in maintaining
sustainable traditional ways of life.

However, the results indicate that
homologation as a stage in the demarcation
process, while relevant, is not the single most
decisive factor in containing deforestation.
Focusing solely on this stage doesn’t fully
capture the protection dynamics of these areas,
since institutional recognition begins in earlier
stages of the demarcation process, such as
identification, delimitation, and declaration
(ISA, 2008; Qin et al., 2023). It is suggested,
therefore, that future studies investigate the
effects of each stage of the demarcation process
on deforestation dynamics, to better understand
exactly when the protective effect is most
noticeable.

This dynamic shows that simply giving ILs
legal recognition isn’t enough to ensure its
ecological integrity. The effectiveness of
protection relies on ongoing public policies,
strengthening environmental institutions, and,
above all, respecting and supporting the land
management practices led by indigenous
communities themselves. Thus, making sure ILs
are conserved and stopping deforestation
requires more than just legal recognition; it
demands strong enforcement mechanisms and
valuing indigenous leadership in the defense of
their territories.
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