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Abstract 

This study aims to analyze the spatial-temporal changes in Natural and Planted Forests 

in Brazil. To achieve this, data provided by MapBiomas was used to examine the 

development of Brazilian forests between 1985 and 2022. The forests were categorized as 

either Natural or Planted, highlighting their differences. Natural Forests are 

characterized by their role in preserving Brazil's biodiversity, while Planted Forests are 

cultivated primarily for commercial purposes. The data was analyzed using percentage 

variation and further examined through a paired T-test, the test was used to identify the 

existence of statistically significant differences between the years of analysis and Location 

Quotient analysis. The results indicate a positive trend in the growth of Planted Forests, 

while areas of Natural Forests have decreased across the country. Regarding the T-Test, 

the results indicated that, on average, the areas of Natural Forests in the Cerrado, 

Caatinga, Amazon and Atlantic Forest biomes are smaller in 2022 compared to the areas 

observed for these biomes in 1985. Furthermore, regarding the comparisons of the areas, 

the test indicated that Planted Forests, on average, in the Cerrado, Amazon, Atlantic 

Forest, Caatinga and Pampa biomes, are larger in 2022 than the areas observed in these 

biomes in 1985. Thus, we have a reduction in areas of natural forests in most Brazilian 

biomes, as well as an increase in areas of planted forests in the same biomes, added to the 

Pampa biome. 
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INTRODUCTION 

 

 

In today's world, no soil is exempt from changes 

in land use, whether for the extraction of organic 

matter, minerals, food production, or to 

accommodate urban expansion (IBGE, 2020). 

With global population growth projections and 

the increasing need for food, energy, and fibers 

(UN, 2020), it is estimated that 62% of the 

Earth's land areas have been altered, with 

natural vegetation cleared and converted for 

agricultural or urban purposes (Afuye et al., 

2022; Mpanyaro et al., 2024). In this sense, it is 

essential to integrate the impacts of land use 

changes into urban planning and natural 

resource management to ensure sustainable 

human settlements. This approach must 

address soil conservation and water resource 

management to prevent environmental 

degradation (Da Cunha et al., 2022; Nath et al., 

2023). 

Effective land use management is essential, 

as these transformations have far-reaching 

impacts on regional and global climate, water 

cycles, biogeochemical processes, and 

biodiversity (Broadbent et al., 2012; Collier et 

al., 2013). In Brazil, forests experienced the 

largest loss of area between 1985 and 2022, 

while land dedicated to pasture and agriculture 

expanded the most during this period 

(MapBiomas, 2023). Brazil is widely recognized 

as one of the world's leading food producers, 

particularly excelling in the production of 

soybeans, the sugar-energy complex, meats, 

forest products, coffee, cereals, and flours, 

among other goods (Embrapa, 2021), playing a 

vital role in global food security (Abreu; Lemos, 

2023; Wang et al., 2023). 

Additionally, the country continues to thrive 

in various sectors of agribusiness, particularly 

in the fiber industry, which is considered the 

most integrated in the Western world (Febrantx, 

2020). The forest production sector has also 

gained significant momentum, with revenues 

surpassing BRL 30 billion in 2022. These 

revenues come from two branches of forest 

production: silviculture and plant extraction. 

While silviculture has experienced steady 

growth and rising market value, plant 

extraction has slowed down and faced social 

disincentives in recent years (IBGE, 2022). 

The goal of silviculture is to produce wood to 

meet market demands, with modern techniques 

focused on delivering economic returns to 

producers while maintaining ecological balance 

(Embrapa, 2021). Forest planting typically 

involves exotic species not native to Brazil, such 

as Pinus and Eucalyptus, which are favored for 

their short growth cycles, high profitability, and 

adaptability to the country's soil and climate 

conditions. It is important to note that areas 

designated for these purposes are often 

reforestation zones (Ibá, 2019; Teixeira; 

Rodrigues, 2021). 

Brazilian forests, on the other hand, play a 

critical role in the country's social, economic, 

and environmental landscape (MMA, 2024). 

Over 50% of Brazil's territory is covered by 

forests, with 98% consisting of Natural Forests 

and 2% of Planted Forests (SNIF, 2019). Planted 

forests were introduced over a century ago to 

supply timber for the railroad industry, initially 

established in the Cerrado regions of São Paulo 

and the southern part of the country. Today, 

these forests help reduce the pressure on native 

forests for timber and contribute to the 

reforestation of degraded lands (SNIF, 2019). 

Building on this context, the aim of this study 

is to analyze the spatial-temporal changes in 

natural and planted forests in Brazil. 

 

 

MATERIALS AND METHODS 

 

 

Period of Analysis and Location 

 

The study covers the period from 1985 to 2022, 

using data provided by Mapbiomas (2024a), an 

organization that employs global accuracy 

standards to evaluate the quality of its mapping. 

In terms of location, various scales were utilized 

to meet the study's objectives, including 

Brazilian states, municipalities, and biomes. It 

is important to note that Brazil is a highly 

biodiverse country, with 27 states, 5,570 

municipalities, and five distinct biomes (IBGE, 

2024). 

The data collected focus on natural and 

planted forest areas in Brazil during the period 

under analysis. This study draws on the 

research conducted by Cheng et al. (2024) on 

China's forests as a guiding framework. 

 

Method 

 

The analysis of land use for Natural Forests and 

Planted Forests was organized into different 

stages. The first stage examines the percentage 

share of Natural Forests and Planted Forests in 

relation to the total area of each state. This 

analysis was conducted in ten-year intervals, 

and the percentage variation (∆%) between 1985 

and 2022 was also calculated. Natural Forests 

were designated with the abbreviation A_N, 

while Planted Forests were labeled A_P. 
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In this stage, the percentages and percentage 

variation (∆%) for the land use classes and 

subclasses across Brazil were also identified. 

The forest land use subclasses analyzed 

included Forest Formation, Savanna Formation, 

Mangroves, Flooded Forest, and Flooded 

Restinga. For the agricultural subclass, Planted 

Forests were considered. 

To conclude this stage, a paired T-test was 

performed comparing land use areas, including 

Natural Forests and Planted Forests, for the 

years 1985 and 2022, with a 5% significance 

level (p=5%). Differences were considered 

significant when p<0.05. The test utilized area 

data from municipalities and biomes across the 

country (Amazon Rainforest, Caatinga, 

Cerrado, Atlantic Forest, Pantanal, and 

Pampa). The test was used to identify the 

existence of statistically significant differences 

between the years of analysis. In cases where 

municipalities spanned multiple biomes, the 

areas were categorized according to the specific 

characteristics of each biome within their 

territory.  

In the second stage, the Location Quotient 

(LQ) (1) was applied to assess the relative 

concentration of a specific productive activity 

within a region, with a focus on Planted Forests. 

The interpretation of the LQ is based on its 

value: municipalities with an LQ of less than 1 

indicate that the productive activity is not 

particularly significant in that municipality, 

while those with an LQ of 1 or greater 

demonstrate the municipality's importance in 

the national context.  

 

QL =

Xrj

Xr
Xpj

Xp

                                                (1) 

 

𝑋𝑟𝑗 = harvested area of crop j in 

municipality r; 

𝑋𝑟 = total harvested area of the considered 

crops in municipality r; 

𝑋𝑝𝑗 = harvested area of crop j in Brazil;  

𝑋𝑝 = total harvested area of the considered 

crops in Brazil. 

 

SPSS and QGIS software were used for the 

study. 

 

 

RESULTS AND DISCUSSION 

 

 

Table 1 shows the percentage share of Natural 

Forests (N) and Planted Forests (P) in relation 

to the total area of each Brazilian state from 

1985 to 2022, using a ten-year interval for 

estimation. It is worth noting that the states of 

Rio de Janeiro and São Paulo experienced an 

increase in the percentage of Natural Forests. In 

most other states, there was a decline in the 

representation of Natural Forests, without an 

increase in total state area, indicating that over 

time, Natural Forests were replaced by other 

land uses. Furthermore, in 2022, the states of 

Acre, Amapá, Amazonas, Pará, and Roraima in 

the northern region, along with Piauí in the 

northeast, had the highest percentages of 

Natural Forests relative to their total area. 

On the other hand, it was observed that 

Planted Forests were not identified in the states 

of Acre, Alagoas, Amazonas, Pernambuco, Rio 

Grande do Norte, and Rondônia during the 

analysis period. There were no decreases in the 

percentage of Planted Forest areas in other 

states, suggesting an expansion of land use for 

this type of production. Additionally, in the most 

recent period, the states with the highest 

percentages of Planted Forests relative to their 

total area are Santa Catarina (10.91%), Paraná 

(5.54%), Rio Grande do Sul (4.25%), São Paulo 

(3.93%), Espírito Santo (3.93%), and Minas 

Gerais (3.18%).
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Table 1- Percentage Contribution of Natural and Planted Forests to State Area Composition – 1985 

to 2022 

MUNICIPALITIES   

% 

N_85 P_85 N_95 P_95 N_05 P_05 N_15 P_15 N_22 P_22 

Acre 96.91 0.00 94.41 0.00 90.46 0.00 88.19 0.00 84.99 0.00 

Alagoas 23.94 0.00 20.75 0.00 20.12 0.00 20.61 0.00 19.58 0.02 

Amapá 82.07 0.01 81.97 0.48 81.86 0.64 81.85 0.66 81.70 0.68 

Amazonas 94.98 0.00 94.67 0.00 94.47 0.00 94.14 0.00 93.31 0.00 

Bahia 54.85 0.12 51.06 0.39 49.42 0.76 48.16 1.03 46.61 1.21 

Ceará 74.37 0.00 72.98 0.00 66.99 0.00 65.84 0.00 65.16 0.00 

Distrito Federal 37.57 0.05 35.23 0.03 32.42 0.00 32.78 0.33 31.83 0.36 

Espírito Santo 23.63 1.96 22.10 2.83 21.55 2.96 21.99 3.38 22.31 3.93 

Goiás 37.46 0.02 32.60 0.09 27.77 0.12 26.26 0.41 25.42 0.45 

Maranhão 77.47 0.00 73.16 0.01 66.40 0.20 60.77 0.44 55.97 0.52 

Mato Grosso 76.39 0.00 68.06 0.01 56.63 0.03 54.72 0.15 52.73 0.17 

Mato Grosso do Sul 36.26 0.10 26.21 0.41 22.15 0.45 21.70 2.02 21.41 2.64 

Minas Gerais 34.54 0.67 32.79 1.53 31.45 1.64 30.79 2.91 30.54 3.18 

Pará 89.51 0.00 85.91 0.03 80.06 0.04 77.55 0.08 74.76 0.09 

Paraíba 57.99 0.00 54.45 0.00 54.79 0.01 52.27 0.01 52.89 0.01 

Paraná 28.22 1.72 25.82 2.68 25.54 3.09 26.36 4.97 26.52 5.54 

Pernambuco 52.60 0.00 47.42 0.00 47.94 0.00 46.39 0.00 46.10 0.00 

Piauí 83.34 0.00 82.34 0.00 80.57 0.00 77.07 0.05 73.90 0.07 

Rio De Janeiro 28.60 0.01 27.77 0.02 28.33 0.03 29.10 0.13 29.68 0.16 

Rio Grande do Norte 52.52 0.00 46.91 0.00 47.45 0.00 47.06 0.00 47.73 0.00 

Rio Grande do Sul 18.58 0.28 17.80 1.52 17.86 2.09 18.03 3.74 17.69 4.25 

Rondônia 87.58 0.00 78.94 0.00 65.62 0.00 61.40 0.00 55.95 0.00 

Roraima 77.13 0.00 76.27 0.00 75.05 0.00 74.22 0.02 73.13 0.04 

Santa Catarina 44.38 2.34 42.41 3.51 40.97 5.18 40.75 9.74 39.68 10.91 

São Paulo 20.03 0.95 19.02 1.73 19.00 2.14 19.67 3.45 20.15 3.93 

Sergipe 17.36 0.00 15.72 0.03 15.59 0.05 14.38 0.16 14.22 0.26 

Tocantins 65.77 0.00 61.02 0.01 55.29 0.02 50.20 0.17 47.17 0.27 
 

Source: Prepared by the authors based on data from MapBiomas (2024a). 

  

Overall, there has been a 15% reduction in 

the area occupied by Natural Forests in Brazil, 

with forest cover shrinking from 581.6 million 

hectares to 494.1 million hectares (MapBiomas, 

2023). As for Planted Forests, despite gaining 

global recognition, this sector remains nearly 

seven times smaller than agricultural land use 

in the country (Oliveira, 2018). This reflects 

Brazil's strong commitment and leadership in 

food production, contributing to the 

nourishment of its population and others 

worldwide, thereby supporting global food 

security. However, this emphasis on food 

production also contributes to the country's 

greenhouse gas emissions associated with 

agricultural processes (Sanguinet; Azzoni, 

2024).  

The percentage variation between 1985 and 

2022 (Table 2) shows that Natural Forests in the 

states of Rio de Janeiro and São Paulo 

experienced a slight increase of less than 4%. In 

contrast, most other regions saw a decline in 

Natural Forest coverage. The states with the 

smallest reductions were Amapá (-0.5%), 

Amazonas (-2%), and Rio Grande do Sul (-5%). 

The states with the largest decreases were Mato 

Grosso do Sul (-41%), Rondônia (-36.1%), and 

Goiás (-32.2%). These states are notable for 

significant agricultural development, with 

Rondônia ranking as the third-largest 

agricultural producer in the northern region 

(Estado de Rondônia, 2021). The Central-West 

region, which includes Mato Grosso do Sul and 

Goiás, is a major food production hub. In 2022, 

this region saw increased maize production and 
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higher exports of products such as soybeans, 

maize, and beef (Banco Central do Brasil, 2023). 

In 1985, Planted Forests were not cultivated 

in the states of Ceará, Maranhão, Mato Grosso, 

Paraíba, Piauí, Roraima, Rondônia, and 

Tocantins. However, this has since changed, and 

these states now engage in this type of 

cultivation. In contrast, the states of Acre, 

Amazonas, and Rio Grande do Norte showed no 

evidence of Planted Forests during the analysis 

period. As a result, in 1985, approximately 59% 

of the federal units had Planted Forests, but this 

percentage has since increased to about 89%. 

Additionally, the states with the highest 

percentage increases during the period were 

Pernambuco (10,426.4%), Sergipe (7,473.1%), 

and Pará (3,038.4%). 

 

 

Table 2 - Percentage Variation of Areas Designated for Natural Forests and Planted Forests — 1985 

and 2022 

STATES 
∆% ∆% 

STATES 
∆% ∆% 

Natural Planted Natural Planted 

Acre -12.3 0.0 Paraíba -8.8 N/A 

Alagoas -18.2 415.4 Paraná -6.0 222.9 

Amapá -0.5 10992.0 Pernambuco -12.3 10426.4 

Amazonas -2.0 0.0 Piauí -11.3 N/A 

Bahia -15.0 927.4 Rio De Janeiro 3.7 1786.1 

Ceará -12.4 N/A Rio Grande do Norte -9.1 0,0 

Distrito Federal -15.3 615.3 Rio Grande do Sul -5.0 1399.4 

Espírito Santo -6.0 100.5 Rondônia -36.1 N/A 

Goiás -32.2 1978.5 Roraima -5.2 N/A 

Maranhão -28.0 N/A Santa Catarina -11.0 365.5 

Mato Grosso -31.0 N/A São Paulo 0.6 312.2 

Mato Grosso Do Sul -41.0 2661.2 Sergipe -18.1 7473.1 

Minas Gerais -12.0 378.0 Tocantins -28.3 N/A 

Pará -16.5 3038.4    

Source: Prepared by the authors based on data from MapBiomas (2024a). 

 

The presence of commercial forest cultivation 

in most states by 1985 can be attributed to a 

movement in the 1970s, spurred by 

opportunities arising from the development of 

the forestry sector. This shift created a need to 

replace the trade of native wood with the 

commercialization of reforested wood (Oliveira, 

2017). According to Pena-Vergara et al. (2022), 

Brazil boasts the highest global productivity in 

Pinus and Eucalyptus Planted Forests, thanks 

to its favorable climate and soil conditions. 

Additionally, Brazil ranks 9th in global 

production, with this activity occupying only 

0.9% of its national territory, leaving room for 

further expansion.  

Overall, land use in Brazil experienced 

significant changes between 1985 and 2022 

(Table 3), with a decline in the percentage of 

land occupied by Forest and Non-Forest Natural 

Formations, and an expansion in Agriculture, 

Non-Vegetated Areas, and Water Bodies. Land 

uses related to Natural Forests can be classified 

into Forest Formation, Savanna Formation, 

Mangroves, Flooded Forest, and Arboreal 

Restinga. The percentage of these land uses in 

hectares for 1985 and 2022 is shown, with all 

categories—except Mangroves—experiencing a 

reduction in area. The largest percentage 

variation occurred in Savanna Formation. 

Similarly, Planted Forests saw a significant 

increase, now covering 3.1% of the area within 

the Agriculture class—an approximate 496% 

rise compared to the land designated for 

cultivation in 1985. 
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Table 3 - Percentage of Land Use Distribution in Brazil – 1985 and 2022 

Land Use by Class 1985 (%) 2022 (%) 

Forest 68.4 58.1 

Non-Forest Natural Formation 6.7 5.7 

Agriculture 22.0 33.2 

Non-Vegetated Area 0.6 0.8 

Water Body 2.3 2.2 

Land Use by Class and Subclass Analyzed in the Study 

Specific Land Use Classes 

1985 

% Composition 

within the 

class 

2022 

% 

Composition 

within the 

class 

∆% 

Forest (ha) 581647539 494066968 -15.1 

Forest Formation 427225773 73.5 369049532 74.7 -13.6 

Savanna Formation 133425262 22.9 104493437 21.1 -21.7 

Mangroves 1010263 0.2 1038359 0.2 2.8 

Flooded Forest 19289450 3.3 18858693 3.8 -2.2 

Arboreal Restinga 696790 0.1 626947 0.1 -10.0 

Agriculture (ha) 187353382 282496686 50.8 

Planted Forest 1475666 0.8 8792665 3.1 495.8 

Source: Prepared by the authors based on data from MapBiomas (2024a). 

 

Discussions about land use and the 

management of natural resources are shaped by 

the global transformations driven by human 

activity throughout history (Schirpke et al., 

2023). These changes have led to biodiversity 

loss and the degradation of ecosystem services, 

with potential consequences for human 

development, as three-quarters of the Earth's 

land area has been damaged (Karina et al., 

2021). In terms of biodiversity loss, Brazil is 

home to two of the world's top 25 biodiversity 

hotspots (Myers et al., 2000): the Cerrado and 

the Atlantic Forest, both of which remain 

threatened by human activities (Colombo; Joly, 

2010; Ribeiro et al., 2011; Françoso et al., 2015). 

The Cerrado is the second-largest biome in 

South America, and the Atlantic Forest is the 

second-largest tropical forest on the continent 

(Barboza et al., 2024). Ongoing threats to these 

biomes are further evidenced by reductions in 

land use subclasses with natural vegetation, 

such as Savanna Formation, Forest Formation, 

and Arboreal Restinga, which are key parts of 

the Cerrado biome. These formations are also 

present in the Atlantic Forest biome 

(MapBiomas, 2024b). Consequently, it is 

believed that these biomes continue to suffer 

from biodiversity loss over time. 

Figure 2 illustrates the land use for Natural 

Forest and Planted Forest subclasses in Brazil 

for the years 1985 and 2022. Forest Formation 

is primarily concentrated in the northern region 

of the country, with Flooded Forests being 

exclusive to this area. Savanna Formation is 

predominantly found in the Central-West and 

Northeast regions. Mangroves and Arboreal 

Restinga are mainly located along the Brazilian 

coast, with Mangroves being more common in 

the northern region and Arboreal Restinga in 

the eastern region. The areas represent Planted 

Forests for commercial purposes, with a notable 

concentration in the Central-South region and a 

clear expansion in land use between the two 

years analyzed. The white areas indicate land 

used for purposes not covered in this study.  
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Figure 2 - Land Use in Natural Forest Subclasses and Planted Forests – 1985 and 2022 

 
Source: Prepared by the authors based on data from MapBiomas (2024a). 

 

On average, the areas occupied by Natural 

Forests in the Cerrado, Caatinga, Amazon, and 

Atlantic Forest biomes were smaller in 2022 

compared to 1985, indicating significant 

differences between the years analyzed. In 

contrast, no statistically significant changes 

were observed in the Pantanal and Pampa 

biomes during this period. As for Planted 

Forests, the average area in the Cerrado, 

Amazon, Atlantic Forest, Pampa, and Caatinga 

biomes was larger in 2022 than in 1985. 

However, no statistically significant differences 

were observed for Planted Forests in the 

Pantanal biome (Table 4). 

 

Table 4 - T-Test for Natural and Planted Forest Area by Brazilian Biome: 1985 and 2022 

Natural F. 

Biome 

2022 1985  

Mean Standard 

Error  

Mean Standard 

Error 

df t p<0.05 

Cerrado 17727.6 964.3 21216.7 1152.8 10.307 1407 

0.000 
Caatinga 3004.6 293.8 3929.7 964.3 6.733 1054 

Amazon 556240.2 58731.0 646427.3 61166.9 13.933 553 

Atlantic Forest 9435.9 266.2 10038.1 288.1 10.668 2991 

Pantanal 106869.8 43638.0 132531.0 51471.4 2.908 21 0.008 

Pampa 9954.2 1152.2 9765.8 1145.2 -1.422 220 0.156 

Planted F. 

Biome 

       

Cerrado 2992.4 374.3 507.4 62.5 1077 -7.17  

0.000 Amazon 1955.4 494.4 24.6 12.5 181 -3.96 

Atlantic Forest 1690.7 105.1 335.4 41.1 2624 -17.0 

Pampa 3612.6 583.7 203.2 45.9 210 -6.0 

Pantanal 36.2 18.8 0.00 0.000 10 -1.9 0.083 

Caatinga 93.8 26.3 6.8 4.4 107 -3.23 0.002 

Source: Prepared by the authors based on data from MapBiomas (2024a). 

 

It is important to note that, despite the 

reduction of natural vegetation in some 

Brazilian biomes, restoration and conservation 

efforts can significantly contribute to carbon 

storage, helping to address climate challenges 

linked to greenhouse gas emissions (Barros et 
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al., 2023). Consequently, areas with native 

vegetation can act as carbon sinks (Teodoro et 

al., 2024). However, changes in land use and 

land cover are considered the primary factors 

influencing carbon sequestration, with the 

agricultural sector and traditional management 

practices playing key roles (Chang et al., 2022; 

Crippra et al., 2021). In general, these changes 

are driven by both economic and ecological 

factors (Liang et al., 2021; Wang et al., 2022). 

Therefore, conserving natural vegetation is a 

crucial strategy for mitigating greenhouse gas 

emissions and, consequently, combating climate 

change (Zhao et al., 2019; Babbar et al., 2021).  

In terms of timber commercialization in 

Brazil, Planted Forests—composed of species 

exotic to natural biomes—are observed to 

produce near-zero net carbon dioxide emissions 

at the end of their life cycle. This is due to the 

significant amount of carbon sequestered during 

the plant growth phase (John, 2008; Luyssaert, 

2008). In contrast, native timber sourced from 

the Amazon, for instance, may reduce soil 

carbon stocks and increase atmospheric carbon 

concentrations, depending on the exploitation 

methods used (Numazawa et al., 2017; Campos 

et al., 2021). Therefore, the cultivation of 

Planted Forests for commercial purposes 

presents a more attractive option.  

In recent decades, following the 

predominance of intensive production systems 

in Brazil, there has been increased investment 

in integrated production systems, such as Crop-

Livestock-Forest Integration (Carvalho et al., 

2014). This method offers several benefits, 

including improved soil quality, reduced risks 

through better pest control, enhanced animal 

welfare due to the thermal regulation provided 

by planted forests, and a reduction in 

greenhouse gas emissions. These systems can be 

implemented on farms of various sizes, 

promoting more efficient use of land and labor 

(SENAR, 2023). Integrated systems are 

designed to support sustainable food production, 

providing biological, physical, and chemical 

benefits to the soil. In addition to addressing 

ecological concerns, these systems increase 

farmers' income by allowing the simultaneous 

cultivation of complementary crops, which 

reduces production costs and diversifies 

investments (Júnior et al., 2021). 

However, the implementation of integrated 

systems still requires improvements, as rural 

producers face several challenges in adopting 

this production model. These challenges are 

primarily related to the lack of financing needed 

to implement all the management techniques 

required to optimize the system's functionality. 

Additionally, a significant obstacle for 

landowners is the limited research in this field, 

which hinders the expansion of these systems to 

more regions across the country (Campoli; 

Stivali, 2023). 

Finally, a Location Quotient (LQ) analysis 

was conducted (Figure 3) to highlight the 

concentration of a specific activity within a 

region. The concentration of Planted Forests 

across Brazil was examined, with municipalities 

marked in red indicating an LQ result of 1 or 

greater. In 1985, municipalities in the South 

and Southeast regions formed a corridor with an 

LQ > 1 for Planted Forests, signifying a higher 

concentration of this productive activity in these 

areas compared to the national level. A smaller 

number of municipalities with LQ > 1 were also 

identified in other regions, such as the North 

and Central-West, demonstrating the presence 

of silviculture in various parts of the country 

during that year. By 2022, the number of 

municipalities with LQ > 1 had increased across 

the nation, with many bordering those that had 

already shown this result in 1985. Moreover, 

municipalities with LQ > 1 were now present in 

all regions of Brazil, indicating the expansion of 

this productive system nationwide. 
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Figure 3 - LQ of Municipalities with Planted Forests – 1985 and 2022 

 
Source: The authors (2024). 

 

The results from the LQ analysis were 

expected, as the South and Southeast regions 

account for more than 80% of the firewood 

production from silviculture in Brazil. Over the 

years, states in the South, Southeast, and 

Central-West regions have seen an increase in 

wood production from silviculture, largely due to 

stricter regulations on the extraction of wood 

from Natural Forests and efforts to curb 

deforestation (Simioni et al., 2017).  

Deforestation has been a prominent issue in 

Brazil for decades, with historical records 

showing the creation of Legislative Decree No. 

4421 in 1921, which aimed to protect the 

nation's forests (Meira, 2015). Despite these 

early efforts, deforestation continues, leading to 

the designation of two biodiversity hotspots in 

Brazil: the Atlantic Forest and Cerrado biomes 

(Peixoto et al., 2016). Additionally, the debate 

around combating deforestation in the Amazon 

remains ongoing (Dias et al., 2024). In this 

context, silviculture is seen as a strategy to 

balance industrial and environmental interests, 

as it can help meet timber demand without the 

need for extraction from Natural Forests (Meira, 

2015).  

In addition, planted forests are estimated to 

be responsible for the stock of approximately 1.7 

billion tons of CO2, and contribute to the 

provision of raw materials for various 

applications in which wood can be used as a raw 

material (FAO, 2020; IBÁ, 2020). In addition, 

productive management such as the Integrated 

Crop-Livestock-Forest System can make use of 

modern forestry, which is associated with the 

planting of forests (Barros, 2021). In this 

productive system, the plant components 

(pasture, legume crops, and trees) carry out the 

process of photosynthesis and can capture 

carbon dioxide (CO2) and fix carbon in the 

leaves, roots, and stem. This entire process can 

offset the methane emission from cattle inserted 

in the production process, reducing or 

neutralizing the greenhouse gases emitted 

(Assad et al., 2015). 

 

 

FINAL CONSIDERATIONS 

 

 

The objective of this study was to analyze the 

spatial-temporal changes in Natural and 

Planted Forests in Brazil. The findings indicate 

a general decrease in the area occupied by 

Natural Forests, accompanied by an increase in 

Planted Forests. The extraction of Natural 

Forests can lead to environmental issues 

associated with ecosystem disruption. However, 

with increasing awareness of the need to 

preserve Natural Forests, it is believed that 
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these resources are gaining greater market 

value due to their crucial role in climate 

regulation.  

However, despite the perceived increase in 

the value of Natural Forests, this is not yet 

reflected in their preservation in Brazil, as their 

area continues to decline in each period of 

analysis. Conversely, the area of Planted 

Forests has expanded, providing an alternative 

source of timber to meet human needs. As such, 

Planted Forests can be viewed as a substitute 

for wood sourced from Natural Forests. This raw 

material, utilized by industry, generates income 

for rural producers who have adopted this form 

of production. 

It is believed that the expansion of Planted 

Forests in Brazil over the years has been driven 

by the growing demand for this raw material in 

both domestic and international markets, as 

Brazil is a significant exporter of wood products. 

Additionally, as noted earlier, Planted Forests 

consist of species exotic to Brazil's native flora 

and have replaced native vegetation, 

particularly in the Atlantic Forest and Cerrado 

biomes, since the earliest period of analysis.  

It is also necessary to consider that planted 

forests may not perform the same 

environmental functions as natural forests, due 

to their characteristics that are exotic to 

Brazilian biomes, and may influence the 

ecological balance. Furthermore, these advances 

in forest planting may be associated with public 

actions aimed at developing the agro-

industrialization of cellulose in different 

regions, as is the case of the public incentives 

proposed in the Central-West region. And also, 

with production systems that aim at carbon 

fixation in favor of reducing greenhouse gases, 

implying the aggregation of value associated 

with products that will be marketed through 

green marketing. Both situations are linked to 

the increase in economic development arising 

from rural activities, which are often non-

traditional activities, which can help keep 

people in the countryside, due to the financial 

results. 

Future studies could explore which types of 

land use or production were displaced to 

accommodate the expansion of tree planting in 

Brazil, as well as the cost of using natural 

resources related to these activities. 
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