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Executive Summary 

Imagine that a presidential candidate asks for help in drawing up his/her agricultural 

development plan for the Amazon. He/she asks: Is it possible to develop agriculture without 

deforesting the Amazon? If so, how? 

This report answers the questions of this imaginary politician. In it, we show that it is possible to 

develop agriculture in the Amazon without deforesting using tried-and-true policies and 

techniques. Therefore, the government should coordinate policies and maintain the discipline 

to carry them out in the same way that it was and is necessary to control inflation. 

In drafting a government plan, politicians must consider the forces that encourage 

deforestation and the barriers to the adoption of best agricultural practices. This report focuses 

on cattle ranching, as pastures cover about 90% of the deforested areas in the Amazon biome. 

Cattle ranching grew rapidly in the Amazon stimulated by policies and market demand 

Large-scale beef production in the Amazon is a modern phenomenon. The rapid growth of 

cattle ranching in the region was initially promoted as a strategy for occupying the region in the 

late 1960s. Decades later, it grew more connected to the market but still influenced by 

subsidies. The incentives for occupation included the opening of roads, tax incentives, 

subsidized rural credit, colonization projects, and agrarian reform. 

Between 1974 and 2019, the cattle herd in the municipalities of the Legal Amazon grew almost 

tenfold and reached 89 million heads. During this period, the herd in the region went from 9% 

to 42% of Brazil’s total production. 

Cattle ranching productivity is low and associated with low socioeconomic development 

Livestock productivity both in Brazil and in the Amazon is low. According to an analysis by the 

University of Goiás and the Brazilian Agricultural Research Corporation (Empresa Brasileira de 

Pesquisa Agropecuária - EMBRAPA), on average, in the area where it would be possible to feed 

33 animals, there are only ten in the Amazon biome. 

There is a vicious cycle that encourages the low productivity of a part of the livestock in the 

country and the Amazon. Farmers occupy borders and use the land in an extractive way, i.e., 

extracting nutrients from the soil without replacing them. Furthermore, the soil is compacted. 

Instead of maintaining pasture quality and renewing degraded pastures, farmers (or their 

descendants) deforest new areas on the farm or in new frontiers to which they migrate. 
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The prevalence of pasture degradation and low livestock productivity are related to the 

abundance of land and the scarcity or disincentives to the use of factors that would increase 

productivity. For example, state and federal governments have conducted programs to 

regularize illegal possessions through the donation or sale of land at below-market prices and 

thus encourage speculative occupations. These occupations favor the formation of 

unproductive large pieces of land. The landowners, in turn, have managed to weaken the 

application of the tax that would curb land speculation. The Territorial Tax on Rural Property 

(Imposto Territorial sobre a Propriedade Rural - ITR) establishes that unproductive land must 

pay higher rates. If billed correctly, landowners would invest to increase land productivity and 

avoid paying high rates. However, public authorities in the Amazon failed to collect around BRL 

1 billion to BRL 1.5 billion in ITR duties in 2017. 

Also, small farms tend to be less productive and less profitable than large ones. But many small 

farmers receive subsidies from rural credit and other income such as retirement and pensions. 

Thus, they manage to keep the farms even though they are not very productive. For example, 

430 thousand agricultural establishments in the Legal Amazon reported receiving other public 

income. 

Rapid and excessive occupation of new frontiers results in an abundance of deforested land and 

a scarcity of factors that would encourage more productive land use, such as infrastructure, 

social capital, and rural extension. For example, according to the Brazilian Institute of 

Geography and Statistics (Instituto Brasileiro de Geografia e Estatística  - IBGE), in the northern 

region of the country, technical assistance is low and fell between 2006 and 2017, respectively 

from 15.5% to 10.4% of rural establishments. Meanwhile, Brazilian municipalities with above-

average pasture capacity are concentrated in the state of São Paulo and the southern region of 

the country, in municipalities with technical assistance above the national average. For 

example, in the South region, the percentage remained around 48% in both periods. 

Lots of lands occupied, little development 

The expansion of cattle ranching has resulted in significant gross income in the Amazon, but 

with little development. In 2019, cattle raising generated BRL 53 billion in gross production 

value and around 800,000 jobs. However, the average income of workers in the sector (BRL 

1,118/month) was 34% lower than the average income of workers in the region (BRL 

1,692/month). Furthermore, only 22.7% of livestock workers were formalized compared to an 

average of 40.6% of all workers in the region. 

The municipalities in the Amazon are among the most inefficient in terms of education, health, 

sanitation, and financial indicators. According to Janoni and Nunes (2016), public managers in 

low-performance regions point to “the large geographic dimensions as the cause of the greatest 

difficulty in distributing health care, education, and sanitation properly”. 
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Brazil adopted measures that stimulated livestock productivity but regressed 

Although average cattle ranching is not very productive, occasionally public and private policies 

have encouraged farmers to increase productivity. Faced with public and private restrictions on 

deforestation, farmers have increased productivity especially in regions with better 

infrastructure, services, and proximity to the market. However, since 2012, the federal 

government has been weakening control over deforestation. In addition, market promises and 

initiatives fall short of what is needed to stop deforestation. 

It is possible to meet the growing demand for beef without deforesting 

The Ministry of Agriculture, Livestock and Supply of Brazil (Ministério da Agricultura, Pecuária e 

Abastecimento - MAPA) projected two growth rates for beef production in the country between 

2020 and 2030: 1.4% in the baseline scenario and 2.4% in the upper limit (Brazil 2020). To meet 

the demand through productivity gains, we estimate that it will be necessary to reform 170,000 

and 290,000 hectares of pasture per year until 2030, considering demand growth rates of 1.4% 

and 2.4% per year, respectively. This would be equivalent to reforming between 0.37% and 

0.64% of the existing pasture area in 2019. For this estimate, we assume an average livestock 

productivity gain of 80 kg to 300 kg per hectare with the adoption of an average level of 

technology. 

But without productivity gains, it would be necessary to deforest, respectively, 634,000 and 1 

million hectares per year by 2030 to meet the growing demand. It would cost around BRL 950 

million and BRL 1.63 billion per year, just to deforest the area to meet the forecasted growth in 

demand. 

There is funding to increase production without deforesting 

The total volume of resources for pasture reform (between BRL 270 million and BRL 873 million) 

would be equivalent to between 3% and 9.5% of the total value of rural credit for investments 

and funding of cattle raising in these states in 2020. 

Technical feasibility and credit availability do not guarantee pasture reform 

While it is technically and financially feasible to produce without deforesting, there is no 

guarantee that this alternative will prevail. The overall cost of increasing production through 

pasture reform is lower, but the incentives for forest devastation and barriers to adopting best 

practices can make the option of deforestation still advantageous for the individual. 

In addition to the fact that the cost of deforesting each hectare is less than that of recovering 

pastures, the deforestation of public lands can result in gains in subsidies from land 

regularization. These are significant in a context of impunity for environmental crimes and 

frequent amnesties approved by the Executive and Legislative powers. Brito et al. (2021) 

estimated that there are approximately 144 million hectares of land (28% of the territory) 
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unallocated or lacking information on designation in the Legal Amazon, and the government's 

promise to legalize illegal occupations has encouraged more invaders. 

Finally, in 2018, there were 12 million hectares of forests subject to legal deforestation under 

the Forest Code (Stabile et al. 2020). Options for discouraging deforestation in these areas – 

such as payment for environmental services – are still limited. 

Recommendations 

To produce without deforesting, the government must induce the most productive use of land. 

Therefore, it will be necessary to discourage the expansion of speculative and inefficient 

agricultural frontiers and provide services and infrastructure that facilitate investments in  areas 

that have already been deforested. 

When designing the recommendations, we considered the need to redirect cattle ranching 

subsidies to other rural activities. This guideline is essential in a scenario of budget restrictions 

and worsening climate change. 

Here are the recommendations to encourage more sustainable cattle raising in the Amazon  

• Combat deforestation and land speculation 

Combating deforestation will require four main actions: increasing the effectiveness of law 

enforcement; protect and allocate public lands in the region for uses compatible with forest 

conservation; increase the transparency of information to strengthen private initiatives to 

combat deforestation, and scale-up payments for forest conservation. Payment for 

environmental services will be more relevant for small rural properties with less potential to 

increase livestock productivity. Payment can be made initially by redirecting subsidies given to 

cattle ranching. In the medium term, other resources may come from a global market for 

compensation for forest protection based on the Paris Agreement and other international 

initiatives. 

To combat land speculation, it will be necessary to effectively collect the ITR land tax. For this, 

we recommend: updating the productivity index to establish the degree of land use; use land 

market data to check values provided by municipalities and declared by taxpayers; prioritize the 

enforcement of ITR collection in municipalities with high potential for cattle ranching 

intensification. 

• Facilitate more productive use of land 

To facilitate more productive land use, it will be necessary to: 

1. Provide training followed by ongoing assistance, especially in regions with greater potential 

for intensification and focused on audiences most in need of support. 
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2. Provide rural credit focused on productivity gains. The government should prioritize the 

allocation of rural credit to farms and municipalities that invest in more expressive gains in 

productivity. 

3. Install adequate infrastructure and services. This would imply improving transport 

infrastructure and public utilities to facilitate gains in agricultural productivity. The 

government should concentrate investments in areas with greater potential for social and 

economic return – i.e., where there is more agronomic potential for intensification, there is a 

concentration of the livestock industry such as slaughterhouses and greater population 

density. 
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Introduction 

Imagine that a presidential candidate asks for help to develop his/her plan for agricultural 

development in the Amazon. He/she declares that he/she is confused. On the one hand, he/she 

has heard from several politicians and agribusiness representatives that it would be possible to 

develop the rural economy without deforesting. On the other hand, it is not uncommon for 

other politicians and businessmen to tell him that forest protection harms agriculture. 

Meanwhile, deforestation has been increasing, which would indicate failures or errors in 

assessments and solutions. The candidate asks for solid and clear arguments for his/her plan 

and asks: finally, is it possible to develop agriculture without deforesting the Amazon? If so, 

how? 

This report answers the questions of this imaginary politician. We show that it is possible to 

develop agriculture in the Amazon without deforesting, using tried-and-true policies and 

techniques, and innovations. Some of these policies have been weakened in recent years. For 

the strengthening and improvement of policies, it will be necessary to seek broader support 

from society. This support will depend on understanding the urgency and relevance of 

integrating forest conservation and agricultural development policies. 

It is widely recognized that agriculture has been one of the pillars of the Brazilian economy. Yet 

several rural and political leaders do not seem to understand or prefer to ignore how forests are 

fundamental for agricultural production and other sectors. Scientists have shown that excessive 

deforestation amounts to removing a factory's cooling system to make room for new machines. 

At first, new machines may even increase production, but heating the machines will damage 

them and bring production down. Excessive warming caused by deforestation and global 

warming has already harmed agricultural production in Brazil and worldwide (Box 1). For this 

reason, scientists have been warning that it is urgent to eliminate deforestation (Example in 

Instituto Humanitas Unisinos, 2020). 

On the positive side, some of the farmers have already demonstrated that it is possible to 

increase production in areas that have already been deforested (Silva and Barreto 2014); 

(Marcuzzo 2015); (Zu Ermgassen et al. 2018). Given that producing without deforesting is 

necessary and possible, why has the expansion of agriculture been encouraging deforestation? 

On the one hand, there are several public policies and market incentives for deforestation. On 

the other hand, there are barriers to adopting the best livestock practices, such as the lack of 

technical assistance. Therefore, a government plan for more sustainable agricultural 

development should discourage deforestation while offering favorable conditions for the use of 
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more productive practices. This report suggests the foundation for this plan, focusing on cattle 

ranching, which occupies around 90% of the deforested area in the Amazon biome and whose 

productivity rates are below potential. 

The beginning of the report shows the policies and market trends that have resulted in 

excessive deforestation and low productivity cattle ranching. We then consider the potential to 

meet growing demand through more productive livestock. We conclude with recommendations 

for a government plan aligned with more sustainable production. 

 

Box 1: Agriculture and climate risk  

 

Agriculture is simultaneously one of the causes and one of the 

victims of global warming. Improving agricultural practices is 

essential to avoid worsening the climate crisis. Between 2007 

and 2016, agriculture, forestry and other land uses contributed 

25% of global emissions of gases that cause global warming 

(Searchinger et al. 2020). In Brazil, however, in 2019, the 

proportional contribution of land uses to total emissions (72%) 

was almost three times greater than the world average. Of the 

total emitted by the land use sector in Brazil in 2019 (SEEG 2020), 

61% resulted from deforestation and other land use changes and 

28% were direct emissions from agriculture. 

 

In Brazil and in the world, agriculture has been suffering the 

effects of global warming. A study showed that between 1961 

and 2015, global warming reduced agricultural productivity gain 

by 26% and 34% in warmer regions such as Africa, Latin America, 

and the Caribbean, and 21% globally (Ortiz-Bobea et al. 2021). 
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Expansion of cattle ranching in the Amazon  

Large-scale beef production in the Amazon is a modern phenomenon. The rapid growth of 

cattle ranching in the region was initially promoted as a strategy for occupying the region in the 

late 1960s and later grew in a way that was more connected to the market but still influenced 

by subsidies. Between the 1970s and the late 1980s, the federal government strongly 

encouraged the occupation of the Amazon through colonization projects that included the 

opening of roads, the displacement of families to colonization and agrarian reform projects, 

subsidized rural credit, and tax incentives for companies investing in the region. To accelerate 

deforestation, land titling was conditional on proof of clearing half of the area (Fearnside 1993); 

(Barreto et al. 2008); (Sá 2018). 

In the 2000s, Brazil sponsored the control of foot-and-mouth disease in cattle to expand beef 

exports, including from the Amazon (Arima et al. 2005); (Barreto et al. 2008). At this time, the 

external demand for beef increased due to the occurrence of mad cow disease in other 

important producing countries. Amazon producers have also benefited from China's growing 

agricultural imports since that country joined the World Trade Organization (WTO) in December 

2001. The expansion of agriculture in other regions has pushed part of the livestock production 

into the Amazon. 

On the production side, the Brazilian government subsidized the consolidation and expansion of 

the meatpacking industry, including in the Amazon, to gain an international market (Barreto et 

al. 2017); (Papini et al. 2020). Between 2008 and 2017, cattle raising received an average 

subsidy of BRL 12.3 billion per year, including exemption from state and federal taxes, in 

addition to incentives, amnesties, and debt forgiveness (Instituto Escolhas 2020). 

As a result of market opportunity and public policies, Brazil increased meat exports from 5% of 

the total produced to around 26% in 2019 (Barreto et al 2017 and ABIEC 2021). 

Because of incentives and demand, between 1974 and 2019, the cattle herd in the 

municipalities of the Legal Amazon grew almost tenfold - from about 9 million heads to 89 

million heads (Figure 1). During this period, the herd in the region went from 9% to 42% of the 

total in Brazil. The Legal Amazon was responsible for 93% of the growth of the Brazilian herd 

between 1990 and 2019. 

The growth of the pasture area was accelerated until the beginning of the 2010s in the Amazon 

biome (Figure 2) in the states where deforestation has concentrated: Pará, Mato Grosso and 
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Rondônia. About 90% of the deforested area in the Amazon was destined for pastures by 2019 

(Figure 3). Between 2010 and 2019, the total pasture area was relatively stable. However, 

during this period there was a significant loss of pastures in Brazil for crops and the degradation 

of pastures (see next section). At the same time, farmers deforested new areas to replace lost 

areas (Nehmi Filho 2005); (Nepstad et al. 2008); (Junior Ferreira 2020); (Richards et al. 2014).1 

Figure 1. Cattle herd in all of Brazil, the Legal Amazon, and the rest of Brazil between 1974 and 

2019 

  

                                                            
1 Richards et al. (2014) estimated that the increase in soy planting in other regions, between 2002 and 2011, has 
stimulated indirect deforestation of around three million hectares in the Amazon – or the equivalent of almost a third 
of the area deforested in the period. 
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Figure 2. Pasture area in the Amazon biome, by state, between 1985 and 2019 

Source: Calculated by the author with Mapbiomas data 
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Figure 3. Pastures covered about 90% of the deforested area in the Amazon biome by 2019. 

Source: Prepared by Rodney Salomão with data from the Mapbiomas Project 
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The low productivity of livestock production 

The expansion of the pasture area has occurred without taking full advantage of the land's 

production potential. According to several researchers, the average use of pasture potential is 

around a third in Brazil and 30% in the Amazon:2 27% in Arantes et al. (2018) and between 33% 

and 35% in Strasburg et al. (2014). This means that, in the Amazon, 10 hectares of pasture could 

feed 33 animals, but feed only 10. These average estimates, while not accurate, indicate the 

magnitude of waste. 

The poor utilization of land use potential is often associated with pasture degradation. The loss 

of pasture quality and quantity involves the reduction of soil fertility and soil compaction after 

several years of use. In 2018, 98 million hectares in Brazil (59% of the total) were at some level 

of degradation. Of these, 27% were severely damaged (Figure 4). 

Degradation results in significant economic losses. According to Athenagro/Agroconsult (2018), 

the degradation of pastures in Brazil cost around BRL 10 billion per year between 1990 and 

2016. Of these, BRL 5.6 billion were lost due to the occupation of pastures by other plants and 

BRL 4.3 billion due to the reduction in the quality of the remaining pastures. The loss due to 

degradation was equivalent to BRL 674 per hectare of existing pastures. 

Although the losses are significant, many farmers do not even know how to identify and 

account for them. According to data from Athenagro Consultoria and Agroconsult Consultoria e 

Projetos (2019), many farmers do not know how to assess the conditions of their pastures. In 

visits to 310 farms in various regions of the country, including the Amazon, while technicians 

pointed out that 51% of pastures should be reformed or improved, only 11 farmers made this 

assessment. And while technicians assessed that only 15% of pastures were of high quality, 

nearly 3 times as many farmers had this assessment (44%).3 

 

 

 

                                                            
2 Calculated by the author with data from the Atlas of Brazilian Pastures. 
3 This data was obtained by teams from Athenagro Consultoria & Agroconsult Consultoria e Projetos in 310 farms 
that totaled 778,000 hectares in all biomes of the country, including the main cattle ranching hubs in the Amazon. 
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Figure 4. Estimate of the status of pastures in Brazil in 2018 

Source of raw data: Atlas of pastures in Brazil, 2020. Percentage estimate by author 

Why is livestock productivity low? 
The prevalence of pasture degradation and low livestock productivity are related to the 

abundance of land and the scarcity or disincentives for the use of factors to maintain and 

increase productivity. 

Instead of maintaining pasture quality and renewing degraded pastures, farmers (or their 

descendants) deforest new areas on the farm or in new frontiers to which they migrate. 

According to the Athenagro/Agroconsult (2018) consultancies, between 1990 and 2016, 1.3 

hectares of pasture was lost on the farms for each new hectare deforested. This indicates that 

for many farmers it is more advantageous to deforest than to renovate degraded pastures (see 

the section on costs of clearing and renovating pastures). 

However, the occupation of new frontiers creates a contradiction for quality production: the 

abundance of underutilized land in a context of scarcity of factors that would encourage more 

productive land use, such as human and financial capital, quality infrastructure, and agricultural 

extension (Box 2). Below, we describe the policy failures that result in this context. 
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The regularization of illegal occupations  

The frequent practice of regularizing illegal occupation of public land encourages speculative 

deforestation. Cattle raising facilitates the occupation of land far from the market and with 

precarious roads, as cattle can walk to and from the areas. In addition to making money from 

the cattle, the speculator can earn from the sale of timber and land appreciation. Land tenure 

regularization programs have been conducted through the donation or sale of land at below-

market prices and result in an undue subsidy. Brito et al. (2019) estimated that, under current 

rules, land regularization of 19.6 million hectares of tenure would yield between USD 16.7 

billion and USD 23.8 billion in subsidies to irregular squatters. 

Even when the government does not regularize illegal tenure, the expectation of profit is 

significant considering that the government often delays or does not seek the repossession of 

land to public dominion (Brasil 2002); (Barreto et al. 2008); (Castilho 2012); (Brito et al. 2019). 

Meanwhile, the squatter profits from logging, cultivating the area or selling the ownership to 

another squatter. Therefore, it is not surprising that in 2019, deforestation on unallocated 

public lands or lands with undefined land tenure corresponded, respectively, to 29% and 40% of 

the total in the Amazon (Alencar et al. 2020); (Brito et al 2020). 

The weakening of the tax against land speculation 

To avoid land speculation and its negative effects (waste and social injustice), the ITR 

establishes that large properties with low productivity must pay higher rates. If billed correctly, 

    

Box 2: The characteristics of rural producers who tend to adopt productive 

innovations 

 

Farmers that most adopt innovations to improve productivity have favorable 

personal attributes and context such as a satisfactory level of education, access to 

technical assistance, participation in groups such as cooperatives, in addition to 

being risk tolerant. And some of these factors influence others. For example, the 

higher the level of education in the region of a farm, the higher the level of adoption 

of innovations. The producer is also influenced by his level of income and returns – 

i.e., a producer with low productivity is trapped in a cycle of low income, low 

capacity to invest, and low tolerance to the risk of investing (Miller 2004); (Latawiec 

et al. 2017); (Schulz 2020); (Munguia 2020). For example, Latawiec et al. (2017) 

found that in 2015, farmers in Mato Grosso whose main source of income was the 

farm were 17% less likely to adopt pasture improvements. According to the authors, 

low profitability reduces confidence in investing. 
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farmers would invest to increase land productivity and avoid paying high rates (which can reach 

20% of property values). However, municipal and federal governments do not levy the full 

potential of the ITR. Pereira et al. (2019) estimated that ITR tax levying in the Amazon in 2017 

(BRL 240 million) was between four and six times lower than the potential (respectively BRL 986 

million and BRL 1.5 billion), considering the underreporting of the land value alone.4 Low tax 

revenue is the result of pressure from landholders against updating land values and against the 

minimum land use index to consider the productive area (Pereira et al. 2019).5 Thus, the cost of 

owning an unproductive large piece of land is low. 

Environmental and land irregularities inhibit investments 

Two cases in Pará illustrate how environmental and land tenure irregularities inhibit better 

quality rural investments. The manager of a company that produces palm oil had been trying to 

invest in partnership with small-scale producers in the east of the state, but he demanded the 

environmental and land tenure regularity of the properties. Due to a lack of regularity in these 

matters, the company failed to invest in 88 out of 100 properties that are candidates for 

investment. In another case, in October 2012, several institutions presented technologies to 

increase livestock productivity at an event in São Félix do Xingu, in the south of the state. In 

response, a discouraged farmer declared “I will not invest in a rented house”, to refer to the 

fact that he does not have the title to the land he occupies. 

Educational, technical assistance, and social capital deficit 

Data from the 2017 Agricultural Census show that most producers in the Amazon do not have 

attributes favorable to the adoption of more productive practices and that, in general, the 

indicators in the Amazon are inferior to those in other regions. 

Low formal education. The educational level of most producers in the Amazon is low and lower 

than in regions where cattle raising is more productive, according to data from the Brazilian 

Institute for Geography and Statistics (Instituto Brasileiro de Geografia e Estatística - IBGE). For 

example, in Pará, around 85% of rural producers have never attended school or have not 

completed elementary school, while in Paraná (a state with the highest number of pastures) 

these reach approximately 60%. 

                                                            
4 The authors estimated that the average Bare Land Value (BLV) declared by landholders was equivalent to 10.5% of 
the average market value of land in the 762 municipalities assessed. Even in municipalities that have agreements 
with the Federal Revenue to enforce the ITR, the declared average BLV was equivalent to only 14% of the average 
market value. 
5 The current index is based on 1985 data, so even less productive areas reach the minimum level of use. Therefore, 
they pay lower rates. For example, according to the index currently used, a property in the Amazon is considered 
productive if it has 0.5 head of cattle per hectare, which is half the average for the region. 
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Low technical assistance. In the northern region of the country, assistance is low and fell 

between 2006 and 2017, respectively from 15.5% to 10.4% of rural establishments supported.6 

Meanwhile, Brazilian municipalities with above-average pasture capacity are concentrated in 

the state of São Paulo and the southern region of the country, especially in municipalities with 

technical assistance above the national average.7 In the southern region, the percentage 

remained at around 48% in both periods. In the Midwest, the percentage of rural 

establishments receiving assistance was about twice as high in 2006 (30%) and more than 

double in 2017 (23%). 

Low social capital. In the North region, there are producers with lower associative 

characteristics that indicate a low degree of social capital. In most municipalities, less than 10% 

of producers participate in cooperatives, while in regions with greater pasture capacity 

(Southern states and São Paulo), the participation of producers in cooperatives is in the ranges 

of 40% to 60% and 60% to 100%, respectively. Low social capital is an indicator of mistrust and 

conflict in border regions. For example, the expansion of the livestock frontier is associated with 

an increase in land conflicts and homicide rates (Souza et al. 2015). 

Deficit of rural infrastructure 

Rural infrastructure in the Amazon is worse than in other regions of the country. According to 

the National Transport Confederation (2019), the worst official roads were concentrated in the 

North of Brazil, i.e., the paving conditions were poor or bad (26%) and regular (45%) compared 

to 17% and 34 %, respectively looking at the average of other regions. 

Also, unofficial roads are often precarious. In 2019, these roads – which are often opened by 

loggers and ranchers – accounted for 76% of the 533 thousand kilometers of unofficial roads 

(Ribeiro 2019). 

In Northern Brazil, in 2017, around 70% of rural properties had electricity, compared to around 

90% in the Midwest, Southeast, and South regions. According to the Agriculture Census, only 

15% of rural properties in the North region had internet access compared to 44% and 37% 

respectively in the Southeast and South regions. Telephone access was also broader in other 

regions than in the Amazon, although some of the main livestock production hubs had greater 

coverage (between 50% and 75% and greater than 75%). 

 

                                                            
6 It is noteworthy that the level of assistance in 2006 was relatively high (in the greater than 60% class) in some 
regions of the Amazon: municipalities with intensive agriculture (soybeans, corn), such as in Paragominas (Pará  
State), the central region of Mato Grosso and the south of Rondônia States. However, access to technical assistance 
dropped in 2017 to ranges from 45% to 60% and between more than 15% and 30%. 
7 This analysis considered only municipalities with at least 5% of land use as pasture. 
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Low profitability of small-scale rural properties 

The low productivity of livestock can also be explained by the low profitability of small-scale 

farms and limits to scaling up. 

Some studies in the Amazon indicated that the feasibility of intensification depended on 

minimum scales of approximately 400 hectares of pasture (Alvim et al. 2015), (Barbosa et al. 

2015); (Harfuch et al. 2016); (Garcia et al. 2017). Considering the need to maintain 50% of the 

land as a Legal Reserve, the farm should have at least 800 hectares to enable profitable 

intensification. According to the consulting firm IEG/FNP (2020), intensive non-scale farms (500 

animal units)8 were the least profitable in the Amazon municipalities assessed: Redenção-Pará, 

Cacoal-Rondônia, and Araguaína-Tocantins (Figure 5).9 These results are consistent with those 

of the Amazon municipalities assessed by Latawiec et al. (2017) in Mato Grosso: farms with 

larger herds were associated with the adoption of good agricultural practices which, in turn, 

were associated with higher productivity (greater pasture stocking). Our estimates, based on 

the 2017 Agricultural Census, also showed lower income per animal on smaller farms in the 

municipalities of the Legal Amazon (Figure 6). 

Some public policies can explain the persistence of small-scale farms, even if less profitable, 

including the payment of retirement pensions and allowances, the volume and subsidies of rural 

credit for family farming, and the barriers to the commercialization of agrarian reform plots 

(See appendix 1). 

Despite the low profitability trend of small-scale livestock, the participation of small-scale farms 

was relevant in the total of properties and production in the municipalities of the Legal Amazon 

in 2017. For example, those with up to 200 heads of cattle accounted for 86% of the total 

establishments, 37% of the herd, and 30% of the value of cattle sales (Figure 7). In 2017, around 

265,000 rural properties reported raising up to 100 heads of cattle in the municipalities of the 

Legal Amazon. 

Although the profitability of larger farms tends to be higher, there are reports of cases of more 

intensive and profitable small-scale livestock production, such as dairy production and the 

silvopastoral system in southern Amazonas and Acre (Valentin et al. 2005); (Zu Ermgassen et al. 

2018). 

                                                            
8 Animal unit (AU) is the measure to standardize the weights of animals in a herd. Thus, it is possible to compare 
stockings on pastures considering animals of various weights. One AU is equivalent to 450 kilos of live weight. 
9 The consulting firm IFNP (2008) also estimated in two moments separated by a decade that the intensification of 
cattle raising was unfeasible. In 2007, the return on investment in the intensification of farms with 500 animal units 
dedicated to rearing and fattening (considered non-scaled by the IFNP consultancy) was negative in four cattle 
breeding centers in the Amazon (Alta Floresta – MT, Paragominas and Redenção, in Pará and Ariquemes, in 
Rondônia). At that time, only returns from extensive livestock production were positive, albeit low (ranging from 
0.3% to 1.7%). In 2016, the IFNP estimated that the return of intensifying non-scale farms was negative. 
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Figure 5. Return on capital (%) of intensive and extensive rearing and fattening with and without 

scale in selected municipalities in Brazil in 2019. 
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Figure 6. The average value of cattle sales per head, according to herd size classes per property 

in the municipalities of the Legal Amazon in 2017 

Source: Calculated by the author with data from the 2017 Agricultural Census 

Figure 7. Share of herd size classes per property in the total number of cattle farms, the total 

number of heads of cattle in agricultural establishments, and the total value of cattle sales in 

the municipalities of the Legal Amazon in 2017 

Source: Calculated by the author with data from the 2017 Agricultural Census 
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Low productivity generates poor development  
The expansion of cattle ranching has resulted in significant gross income in the Amazon, but 

with poor development. In 2019, cattle raising generated BRL 53 billion in gross production 

value – equivalent to 38% of the total gross value of land uses in the region.10 In the same year, 

cattle ranching directly employed (raisers and animal breeders) 800,000 people in the region, 

and contributed to an increase of 16,000 jobs between 2012 and 2019, according to an analysis 

by Gonzaga, Cavalcanti and Alfenas (2021). However, according to the same authors, the 

average income of workers in the sector (BRL 1,118/month) was 34% lower than the average 

income of workers in the region (BRL 1,692/month). Furthermore, only 22.7% of livestock 

workers were formalized compared to an average of 40.6% of all workers in the region.  

Low per capita income is an indicator of municipalities that are inefficient in providing well-

being according to an analysis by Folha de São Paulo (Janoni and Nunes 2016). In this ranking, 

the municipalities in the Legal Amazon are among the most inefficient in education, health, 

sanitation, and finance indicators (Canzian and Soares 2019). The occupation of a large area 

with low-income worker activity makes it difficult to provide public services. According to 

Canzian and Soares (2019), public managers in regions with a low performance point to “the 

large geographic dimensions as the cause of the greatest difficulty in properly distributing 

health, education, and sanitation services”. 

                                                            
10 We estimate that, in 2019, land uses gross income was BRL 141.5 billion, of which BRL 85 billion (60%) of perennial 
and temporary agriculture and BRL 3.1 billion or 2% of the total resulted from plant extraction (timber, nuts, etc.), 
The land use gross income was estimated by the Ministry of Agriculture using several sources, including IBGE and 
Cepea/Esalq. 
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Factors that encouraged livestock 
productivity 

Although livestock farming is predominantly unproductive, at certain times public and private 

policies have encouraged farmers to increase productivity. For example, law enforcement and 

market restrictions were used against deforestation and some projects provided training for 

landholders. 

Between 2005 and 2012, the deforestation rate fell 83% in the Amazon, from around 2.77 

million hectares to 457 thousand hectares, according to data from the National Institute for 

Space Research (Instituto Nacional de Pesquisas Espaciais – INPE). In the context of restrictions 

on deforestation and market demand, rural producers invested in increased productivity, 

especially in regions with a greater presence of facilitating factors such as infrastructure and 

proximity to the market (Vale et al. 2017); (Garret et al. 2018). For example, pasture occupancy 

increased from 1.2 to 1.5 head per hectare in Mato Grosso between 2001 and 2013. However, 

the gains were statistically significant only in regions with higher levels of public and private 

environmental governance (agreements with slaughterhouses) and with lower forest reserves, 

while productivity gains were limited in regions with higher forest reserves (Garret et al. 2018). 

Between 2010 and 2018, the percentage of degraded pasture fell from 64% to 54%, according 

to data from the Mapbiomas Project (2020). 

Below we present a summary of measures against deforestation and training of producers. 

Controlling deforestation  
After the announcement of the second-highest deforestation rate in 2004, the federal 

government created the Action Plan for the Prevention and Control of Deforestation in the 

Legal Amazon (Plano de Ação para Prevenção e Controle do Desmatamento na Amazônia Legal - 

PPCDAm), which was complemented by private actions. Studies indicated that the following 

measures were effective in protecting forests: 

• Improve the focus of law enforcement against offenders. Enforcement against illegal 

deforestation focused on critical municipalities, the application of penalties was faster, 
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including the confiscation of goods and products associated with deforestation (Arima et al, 

2014).11  

• Create protected areas. The government created Conservation Units and recognized 

Indigenous Lands and thus protected areas targeted for land grabbing (Soares-Filho 2010). 

Some of the areas designated as protected areas originated from the processes of reclaiming 

public lands after checking the rural properties cadaster – that is the government found 

public lands illegally registered by private landholders. 

• Conditioning rural credit to the initiation of environmental regularization. Analyzes showed 

that rural credit was associated with increased deforestation in the Amazon (Barreto, Pereira 

and Arima 2008); (Hargrave Kis-Katos 2013). As part of the improvement of the PPCDAm, in 

2008, the National Monetary Council (Resolution No. 3.545/2008) restricted rural credit only 

to rural producers who initiated environmental regularization, for example, having the 

property registered in the Rural Environmental Registry (Cadastro Ambiental Rural - CAR). 

Assunção et al. (2019) estimated that there was a decrease in rural credit and that this 

measure helped to reduce deforestation between 2008 and 2011. In the regions of influence 

of the livestock agreement, there was an increase in the use of rural credit associated with 

productivity gains (Moffette 2021). 

• Provide income to poor families, conditional on forest conservation. A study by Wong et al. 

(2019) found that deforestation in areas of implementation of the Bolsa Verde (Green 

Stipend) program was 44% to 53% lower than the counterfactual (similar areas that did not 

receive support).12  

Boycott of products associated with deforestation 
In addition to the policy led by the federal government, environmental campaigns and actions 

by the Federal Public Prosecutor’s Office (Ministério Público Federal - MPF) pressured 

slaughterhouses to boycott cattle from areas deforested after 2008. By 2020, 56% of the 

slaughterhouses responsible for 73% of the slaughter capacity in the Brazilian Amazon signed 

Conduct Adjustment Terms (Termo de Ajustamento de Conduta - TAC) with the MPF in the main 

states of the Amazon. The main meat processing companies that are signatories of the TAC 

began monitoring cattle suppliers. 

Researchers estimated that there was an intensification of livestock production (whether in 

pastures, crop-livestock integration, or a combination of pastures and confinement and semi-

                                                            
11 For example, in São Félix do Xingu, Pará, deforestation fell 82% in the three years after the seizure of 3,300 cattle 
and the removal of another 30,000 from the Terra do Meio Ecological Station in 2008 (operation Boi Pirata). 
12 Bolsa Verde (BV, Green Stipend) was a cash payment program conditioned to the preservation of 80% of forest 
cover for poor rural people (earnings less than BRL 77 per month) who lived in sustainable use zones in the Brazilian 
Amazon (McCoshan, 2020). Participants, identified through the Cadastro Único (Central Registry), received BRL 300 
quarterly upon signing a contract, which lasted two years and could be extended. The program benefited 74,522 
families. 
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confinement) around slaughterhouses with federal inspection (which can export to other states 

and countries) and also in areas where there is an integration between livestock and intensive 

agriculture (Garret et al. 2018); (Gil et al. 2016); (Vale et al. 2019); (Moffette et al. 2021). 

However, between 2008 and 2016, deforestation continued mainly in areas of indirect suppliers 

to slaughterhouses, i.e., the farms that raise calves and steers for the fattening farms, which 

they sell directly to the slaughterhouses (Moffette 2021). Details on the Cattle Ranching TAC are 

in Appendix 2. 

Training producers  
Several projects have demonstrated that technical assistance and the training of producers 

have helped to improve productivity in Brazil (examples in Bragança et al., to be published); 

(Silva and Barreto 2014); (Marcuzzo 2015); (Zu Ermgassen et al. 2018). These projects usually 

involve training followed by monitoring the implementation of best practices (Box 3). This type 

of approach in eastern Pará helped increase productivity from 80 kg to 300 kg per hectare by 

adopting a medium level of technology: rotational grazing and pasture improvement (Silva and 

Barreto 2014). 

Box 3: Examples of production systems to increase productivity 

The options to increase the productivity of livestock may include improvements in a pasture, 

nutrition and animal management, genetic improvement, and training of workers. According to 

Arima et al. (2005), the average occupancy of pastures in the main producing regions of the 

Amazon increased about 10% between 1995 and 2000. The 85 farmers interviewed used 

techniques such as pasture rotation (16%), crossing to improve genetics (21%), and artificial 

insemination (27%). Rotated grazing consists of dividing the pasture into smaller areas in which 

a certain amount of cattle graze to an optimum point and then move to another pasture that 

has already been regenerated. This cycle is repeated. Silva and Barreto (2014) documented that 

farms that used rotational grazing were 3.75 times more productive than traditional farms. 

Another way to intensify livestock is through semi-confinement and confinement of cattle. In 

this system, the cattle are first grown on pastures and then fattened in corrals (paddocks) part-

time (semi-confinement) or full-time (confinement). In the corrals, the cattle consume mainly 

grain bran, supplements, and grass hay. Vale et al. (2019) estimated that the fattening phase on 

semi-confinement and feedlot farms was between 11 and 23 times more productive than 

traditional low productivity farms. Vale et al. (2019) documented the growth of feedlots in Pará, 

Mato Grosso and Rondônia after 2009. In Mato Grosso, 20% of the cattle slaughtered 

originated from feedlots in 2017. 
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Demand for meat by 2030: deforest or 
increase productivity in areas that have 
already been deforested? 

The demand for meat and the adoption of public policies have stimulated the expansion of 

cattle ranching in the Amazon. What will be the demand for beef until 2030 and the 

implications for production in the region? What area would be needed to meet the increase in 

demand through new deforestation or through production in areas that have already been 

deforested? And what is the investment required to meet the demand for these options? 

To answer these questions, we considered demand projections through 2030 and investments 

to meet the demands through further deforestation or pasture reform. 

The demand for area to meet the demand for beef  
Brazil’s Ministry of Agriculture, Livestock and Supply (Ministério da Agricultura, Pecuária e 

Abastecimento - MAPA) projected two growth rates for beef production in the country between 

2020 and 2030: 1.4% in the baseline scenario and 2.4% in the upper limit (Brazil 2020).13 

Using MAPA’s projections, we estimate that, without productivity gains in the Amazon, it would 

be necessary to deforest, respectively, 634,000 and 1 million hectares per year by 2030 to meet 

the growing demand. Notably, the higher production projection would result in a deforestation 

rate similar to that of recent years if production continued without productivity gains. In this 

estimate, we assume that the additional demand would be supplied throughout Brazil, 

maintaining the relative share of production in the regions. If cattle raising continued to migrate 

to the Amazon without gains in productivity, deforestation would be even greater. 

To meet the same demand through productivity gains, we estimate that it would be necessary 

to recover, respectively, 170,000 and 290,000 hectares per year by 2030 (Figure 8). This would 

be equivalent to recovering between 0.37% and 0.64% of the existing pasture area in 2019 in 

the Amazon. For this estimate, we assume an increase in average livestock productivity from 80 

kg to 300 kg per hectare with the adoption of an average level of technology, based on the 

                                                            
13 The highest growth rate estimated by the Ministry (2.4%) is close to the growth rate between 2010 and 2019 
(2.8%/year) in the states of the North region, according to IBGE data. 
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study by Silva and Barreto (2014). This means that the production of each hectare of reformed 

pasture is equivalent to the production of 3.75 hectares of low-productivity pastures. 

It is worth noting that, according to researchers from the University of Goiás, Embrapa and 

others (Arantes et al. 2018), there is potential to increase livestock production throughout 

Brazil. Thus, if the production potential were used in all the regions closest to the market 

outside the Amazon, production in the region could even decrease. 

Figure 8. Annual growth of pasture area (hectares) to meet projected demands for meat by 

2030 through deforestation or pasture reform 

Source: Author’s estimates  
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The costs of deforestation and restoring pastures  
The cost to deforest one hectare (about BRL 1,500/hectare) is greater than the cost to reform 

one hectare of pasture (in the order of BRL 1,600/hectare to BRL 3,000/hectare).14 However, 

the total cost to increase production through deforestation would be greater than investing in 

pasture reform. This is because it would be necessary to deforest 3.75 hectares to produce the 

same amount of one hectare of reformed pasture, considering the productivity gain from 

pasture reform. 

We estimate that it would cost BRL 950 million and BRL 1.63 billion per year to deforest the 

area to meet the demand growth rate, respectively 1.4% and 2.4% per year. 

The total investment to increase production through pasture reform would be between BRL 270 

million and BRL 873 million per year, depending on the scenario of costs per hectare for reform 

and the level of demand growth (Figure 9). The total investment to increase production with 

pasture reform would be equivalent to 28% and 53% of the deforestation cost, depending on 

the reform cost scenario. 

  

                                                            
14 The cost of restoration may vary considering the techniques used as well as pasture and region conditions. These 
values are inflation-adjusted estimates (IPCA index) between the time of the estimate of the consulted studies and 
June 2021. The value of BRL 3,000/ha was based on Silva and Barreto (2014) in a study in eastern Pará and BRL 1,600 
/ha was based on a study by Marcuzzo in northern Mato Grosso (2015). 
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Figure 9. Estimated annual investment to meet the growing demand for beef through 

deforestation or pasture reform 

 

Source: Author’s estimates 
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million) to meet demand growth projections would be equivalent to between 3% and 9.5% of 

the total rural credit contracted in the region in 2020.15 

The variation would depend on the reform cost scenario and the level of growth in demand for 

meat (Figure 11). Therefore, the rural credit policy has more than enough resources to 

stimulate production through increased productivity. 

However, the availability of credit does not ensure its use focused on productivity gains. In 

2020, 80% and 98% of investments and operational costs contracted were, respectively, 

directed to the cattle; while only 12% of the investments and 1.8% of the cost were allocated to 

pastures (Figure 10 B).16 The low investment in pastures (essential to increase productivity) may 

be related to factors such as the relative abundance of land and the lack of knowledge of 

farmers about the degree of degradation of pastures. 

Figure 10. Quantity (A) and value of rural credit contracts (B) in the northern Brazilian and Mato 

Grosso state allocated to cattle-raising by type of purpose in 2020. 

                                                            
15 The total cost of pasture reform in each scenario was divided by the total value of contracts in 2020, provided by 
the Brazilian Central Bank (BC). 
16 When consulting the Central Bank's database, we considered only the terms specifically associated with cattle 
raising (beef, pasture). The other item includes "TERRACES, GATES, BUCKERS, CORRALS, TRUCKS, FENCES". Other 
financed items, such as machinery, were not considered, as the BC does not discriminate whether they were 
exclusively for cattle raising, and the database includes all types of animal husbandry. 
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Source: Compiled by the author with data from the Central Bank of Brazil 
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Figure 11. Percentage of the total value of rural credit contracts in 2020 in the states of 

northern Brazil and Mato Grosso needed to reform pastures to meet the growing demand for 

meat 

Source: Author's calculations. The percentage is the cost of pasture reform divided by the total 

value of rural credit contracts (investment and defrayal) for livestock in 2020 
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demonstrated by a BBC documentary (Fellet 2021). These facts and conditions indicate that 

farmers and speculators believe in government and business leniency with deforestation. 

Furthermore, technology adoption may fall short of its potential given the barriers discussed in 

the previous section, including farmers' lack of knowledge and lack of technical assistance. 

Finally, there is still a large private property area that can be illegally deforested. According to 

Stabile et al. (2019), there were 12 million hectares of forests that could legally be deforested in 

2018. Options for discouraging deforestation in these areas – such as payment to compensate 

for conservation for environmental services – are still limited and uncertain depending on the 

development of a broad market. In Appendix 3 we present a summary of the situation and 

scenarios regarding the carbon market as an opportunity for forest conservation. 
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Recommendations 

Politicians and rural leaders who say Brazil can produce without deforesting the Amazon are 

correct. However, this is not a guaranteed path, as distorted policies encourage deforestation 

while the conditions for more efficient use of already deforested areas are lacking.  

Furthermore, the initiatives of companies in the livestock sector still fall short of what is needed 

to eliminate deforestation, despite growing private pressures for better governance (See Chain 

Reaction Research 2020 and 2021; Phillips 2020). The continuation of these conditions will 

perpetuate the region's underdevelopment and deforestation (Figure 12). 

The alternative path – reducing deforestation and increasing productivity – is possible, as Brazil 

already demonstrated between 2004 and 2012. This vision is shared by most society, 

researchers, many relevant investors, and representatives of part of Brazilian agribusiness (See 

examples in Coalizão Brasil, no date and in the letter from former presidents of the Central 

Bank, Tombini et al. 2020). 

To achieve this vision, government and companies must induce more productive land use, 

discourage the expansion of speculative and inefficient agricultural frontiers, and provide the 

services and infrastructure that facilitate investments in areas that have already been 

deforested (Figure 12). For these paths to be sustained, the government must coordinate 

policies and maintain the discipline to carry them out in the same way that it has done with the 

targets to control inflation. 

When designing the recommendations, we considered the need to redirect livestock subsidies 

to other rural activities. This guideline is essential in a scenario of budget constraints and 

worsening climate change that has already occurred and projected (See IPCC 2021; Searchinger 

et al 2020; Gautam et al 2021). Continuing to subsidize cattle ranching is incompatible with 

climate risk mitigation goals, as in Brazil beef production emits between 14 and 115 times more 

greenhouse gases than pork and chicken, respectively.17 Subsidies should be redirected to 

support forest conservation that would help reduce climate risk and other activities that could 

collectively ensure productivity gains. 

Below, we present specific recommendations. 

  

                                                            
17 Estimate based on data presented by Gautam et al (2021). 
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Figure 12. Roadmaps to more rural prosperity and forest conservation in the Amazon 
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Combat deforestation and land speculation 

Reduce deforestation 

To rapidly reduce deforestation, it is necessary to resume and reinforce successful PPCDAm 

measures, such as the enforcement against environmental crimes (see the section on 

deforestation control). In addition, state and federal governments must: 

• Protect and allocate public lands in the region for uses compatible with forest conservation. To 

discourage criminal occupations, governments must end donations and sales below-market 

prices, reclaim illegally occupied land, and prohibit the titling of properties with recent 

deforestation (Brito et al. 2020). 

• Expand payments for environmental services. This measure would be especially beneficial for 

small-scale rural properties with less competitive potential to increase livestock productivity. 

Payment can be made by redirecting subsidies given to cattle ranching (see the section on 

cattle ranching expansion and Appendix 1). Such resources would be incentives for forest 

conservation in the short term as Brazil and other countries establish a global market for 

compensation for forest protection based on the Paris Agreement and other international 

policies (See Appendix 3). To participate in this market, Brazil must immediately comply with 

the Amazon Fund contract, which is suspended.18 

• Increase data transparency to accelerate private initiatives. For example, governments should 

provide access to data from the rural environmental registry and animal transport (Animal 

Transit Guide), which would allow slaughterhouses to advance in tracking the origin of cattle 

from indirect suppliers (Barreto et al. 2019). 

Combat land speculation through the ITR (land tax) 

Effective taxation of unproductive land is recommended to increase productivity and improve 

socio-economic conditions according to the Food and Agriculture Organization of the United 

Nations (FAO), the World Bank, and the European Commission (Popular Coalition to Eradicate 

Hunger and Poverty 2000).To increase the efficiency of the ITR, we highlight Pereira et al. (2019) 

recommendations: 

Update the land productivity index used to set the rates. The current indexes, based on the 1975 

Agricultural Census, consider productive properties with a capacity of 0.15 to 0.5 head of cattle 

                                                            
18 The fact that the federal government ended the participation of civil society in the Amazon Fund led to an impasse 
with donors which, in practice, meant the fund was halted. The fund's balance was almost BRL 3 billion in 2020. 
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per hectare – this is three to six times smaller than the potential in the main cattle breeding 

centers in the Amazon. 

• Use land market data to check values provided by municipalities and declared by taxpayers. The 

Department of Agriculture and Supply of the State of São Paulo adopts this approach and 

detected that some municipalities yielded to pressure from rural interest groups to reduce 

values, which was also detected in the Amazon by Pereira et al (2019). The government should 

hold mayors who neglect to charge the ITR accountable. 

• Prioritize the inspection of the ITR in municipalities with a high potential for livestock 

intensification, i.e., a significant difference between potential productivity and observed 

productivity. This approach would result in a greater return on the effort both in terms of short-

term revenue and in increased productivity of land use. 

Facilitate more productive use of land 

Provide training and ongoing assistance 

It is necessary to expand technical assistance, especially in regions with greater potential for 

intensification and focused on audiences most in need of support. Barreto and Silva (2013) 

estimated that it would be necessary to train around 4,000 people a year to adopt the best 

practices in livestock farming in the Amazon. To expand the offer of trained personnel and provide 

opportunities for people with low formal training, we recommend: 

• Offer training followed by technical extension of execution. Technical assistance projects have 

demonstrated the importance of offering short training and field visits to raise awareness 

among producers about the importance and need for investments and follow-up/mentoring 

during implementation. The National Rural Learning Service (Serviço Nacional de Aprendizagem 

Rural – SENAR) has already identified the importance of this type of approach in its strategic 

planning (Senar 2020). 

• Expand subsidized technical training programs in priority regions. Considering the lessons of the 

National Program for Access to Technical Education and Employment (Programa Nacional de 

Acesso ao Ensino Técnico e Emprego - Pronatec), the courses should focus on specific 

techniques for improving productivity, which could be defined by sector specialists and rural 

producers. The participation of regional experts is important to adapt programs to regional 

demands. In 2016, the government of Pará created a specific program considering these 

demands, which were disregarded by the national program (OECD 2018). An evaluation of 

Pronatec carried out by the World Bank showed that the participation of employers in the 
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design of programs resulted in greater employability of trained personnel (O'Connell et al. 

2017). 

• Offer training scholarships to ensure learning and course completion. Pronatec's Bolsa 

Formação program, in addition to funding training, provided food and transportation for 

students (Brasil sd). This program could be reinforced with public-private partnerships in which 

companies in the cattle supply chain pay part of the training. For example, consortia of 

meatpacking companies could fund training in regions where they operate (and not just for 

farmers from whom they buy directly).19 

Provide rural credit focused on productivity gains 

We estimate that public rural credit commissioned in the Amazon would be enough to increase 

demand without deforestation. However, the low investment of rural credit in pastures – essential 

to increase productivity – seems to be associated with the relative abundance of land and the 

ignorance of most farmers about the degree of degradation of pastures and the need for its 

maintenance. 

To accelerate investments in productivity, the government should prioritize rural credit for farms 

and municipalities that invest in more expressive gains in productivity. This focus would tend to 

encourage local public-private partnerships to facilitate productivity gains such as rural extension, 

investments in infrastructure, pacts against deforestation, and environmental and land 

regularization. Current rural credit subsidies that go directly to farmers should be redirected to 

these measures to collectively support productivity gains. This approach has been recommended 

by recent studies by the OECD, World Bank, and International Food Policy Research to help 

mitigate climate change and support agricultural productivity (Searchinger et al. 2020); (OECD 

2021), (Gunam 2021). 

Install adequate infrastructure and services  

It is necessary to improve transport infrastructure and public utilities to facilitate gains in 

agricultural productivity. The government should concentrate investments in areas with the 

greatest potential for social and economic returns. For example, investments in road 

maintenance, access to energy, and communication (internet, rural telephony) should prioritize 

                                                            
19 Some meatpacking companies have supported training for farmers from whom they buy directly (for example, 
https://fazendanota10.com.br/). However, this approach is limited as fattening farms buy from other farms that may be 
left out of these programs. In addition, slaughterhouses usually buy in cash, without loyalty contracts. This may 
discourage the slaughterhouse from financing the training of farmers from whom it has no guarantee of future 
purchase. To amplify the training effect, the consortium would contribute to the training of personnel from a particular 
region. 
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areas with the greatest potential for productivity gains and where the industry is consolidating 

itself. 

Studies have shown that, after successful measures against deforestation, productivity gains are 

greatest in regions close to the market and where the beef industry is concentrated (Moffette, 

Skidmore and Gibbs 2021); (Garrett et al. 2018). 
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Appendix 1. Factors that may explain the 
persistence of unprofitable small-scale 
farms. 

Three factors can help explain the persistence of small-scale cattle farms, despite the low 

profitability trend in comparison to larger farms. 

Public income in addition to rural production 
In 2017, around 430 thousand agricultural establishments in the Legal Amazon reported receiving 

other public income, of which 241 thousand retirements and pensions stood out (Figure 13). The 

same small landholder can receive more than one of these government revenues. 

Figure 13. Number of rural establishments that received public income in 2017 in municipalities in 

the Legal Amazon 

Source of data: IBGE Agricultural Census 
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Rural credit for cattle ranching in the Amazon  
Another factor that benefits small properties is the greater subsidy of rural credit for family 

farming. Pereira (2012) found that settlers in agrarian reform settlements in southeastern Pará 

considered the availability of credit as the main criterion for deciding on land use and 71% of them 

were ranchers. The fact that rural credit interest rates for small-scale producers are highly 

subsidized (Brazil 2021) helps to explain this behavior. For example, the PRONAF-A interest rate of 

0.5%/year (Brazil 2021) is much lower than inflation. This means that the small-scale farmer can 

pay less than he/she borrowed if the value of the goods purchased and the products to be sold 

rise in line with inflation. 

Access to rural credit for livestock in the Amazon is proportionally greater than in other regions. In 

the region, 58% of farms used financing, while in Brazil it was 50% (Figure 14). Rondônia, 

Tocantins and Mato Grosso stood out in the percentage of establishments dedicated to livestock 

that obtained financing, remaining above 75% (Figure 15). The states of the North, Center and 

Northeast were those with the highest proportion of establishments with access and financing. 

Regional constitutional funds North Constitutional Fund (FNO), Midwest Constitutional Financing 

Fund (FCO), and Northeast Constitutional Financing Fund (FNE) with lower interest rates to 

promote the development of these regions can help explain the greater access to finance in these 

areas. According to data from the Brazilian Central Bank, between 2013 and 2020, farmers 

commissioned, on average, BRL 1.43 billion from FNO for cattle raising per year. This amount was 

equivalent to 52% of the rural credit commissioned with the FNO in these years. 

Figure 14. Percentage of agricultural establishments dedicated to livestock and other animals in 

municipalities that obtained funding in 2017 

Data source: Author's calculation with data from the Agricultural Census (2017) 
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Figure 15. Percentage of agricultural establishments dedicated to cattle ranching and other 

livestock 

 

Data source: Author's calculation with data from the 
Agricultural CensusThe barriers to the commercialization of 
land reform parcels 
The beneficiaries of land reform projects may only sell land parcels 10 years after receiving the 

land title (Brazil 2021). As many landholders in such settlements have not received the land title, 

significant areas of land are out of official land markets. For example, according to Alencar et al 

2016, by 2015 2,217 agrarian reform settlements in the Amazon biome totaled 34.5 million 

hectares, of which 12.7 million hectares were deforested. 
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Despite the ban, some beneficiaries of land reform projects lease and sell land parcels (Brazil 

2021) and federal authorities have conducted criminal proceedings against such practices 

(EcoDebate 2012). 
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Appendix 2. The cattle agreement  

In 2009, environmental NGOs conducted campaigns and Federal Public Prosecutor’s Office 

(Ministério Público Federal – MPF) attorneys and the Brazilian Institute for the Environment and 

Renewable Natural Resources (Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais 

Renováveis – IBAMA) in Pará conducted legal actions against farms and slaughterhouses and alerts 

to supermarkets, tanneries, and manufacturing industries (Barreto et al. 2017). The MPF based its 

actions on a law that allows for the accountability of purchasers of products originating in areas 

embargoed for illegal deforestation. 

To suspend the lawsuits and recover the market, 11 meatpacking companies in Pará signed 

Conduct Adjustment Terms (Termos de Ajustamento de Conduta – TACs) with the MPF. The 

companies pledged to boycott cattle from these areas: deforested after October 2009, embargoed 

by IBAMA, condemned for employing work analogous to slavery on the list of the Ministry of 

Labor; superimposed on protected areas (Conservation Units and Indigenous Lands); lacking 

registration in the CAR; and lacking an Animal Transit Guide (Guia de Trânsito Animal - GTA). 

Furthermore, the slaughterhouses pledged to develop the tracking of cattle from indirect suppliers 

and apply the rules above. Indirect suppliers are the farms that supply calves and steers to the 

fattening farms from where the slaughterhouses buy the cattle for slaughter. Compliance with the 

agreements would be assessed by independent audits. 

By 2020, 56% of the meatpacking companies responsible for 73% of the slaughtering capacity in 

the Brazilian Amazon signed TACs with the MPF in the main states of the Amazon. The main meat 

processing companies that are signatories to the TAC began monitoring direct suppliers, but not 

indirect ones. This phase coincided with a drop in deforestation in farms directly supplying the 

main TAC signatories and an increase in other farms (Gibbs et al. 2016); (Alix-Garcia 2017); 

(Barreto et al. 2017), (Sá 2018), (Pegurier and Barreto 2019). The promises to monitor suppliers 

evolved once market consumers pressured retailers (CRR 2020) (CRR 2021), slaughterhouses, and 

the financial sector, which includes a case of leather boycott (Globo Rural 2019) and divestment 

(Wenzel 2020). In 2020, the two largest meatpacking groups promised to achieve full traceability 

of their suppliers in the Amazon until 2025 (Marfrig 2020); (JBS 2020). 
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Appendix 3. The carbon credit market  

The current carbon credit market is tiny compared to what would be needed to offset the right to 

potential deforestation in the Amazon. Furthermore, the future market is uncertain in terms of 

volume and rules. 

To generate carbon credits a project must demonstrate that emission reductions or carbon 

dioxide removals are real, measurable, permanent, additional, independently verified, and unique 

(no double-counting). This implies that in the case of deforestation, the reduction occurs in areas 

that could be legally deforested and that would be kept permanently intact. 

The current carbon markets  
In 2019, the global market for voluntary carbon from the forest and land use was US$ 159.1 

million. That year, Brazil only supplied US$ 4.7 million of all types of carbon credits (Forest Trends’ 

Ecosystem Marketplace 2020). If this entire amount were dedicated to forest mitigation, it would 

only offset 0.6% of the level of deforestation in 2019 if it had been legal. Even if all the voluntary 

global carbon credit from forest origin and land use were absorbed by Brazil in 2019 (US$ 159.1 

million), it would only mitigate 13% of deforestation in the same year if it had been legal. 

The regulated market has grown and is already expressive, but largely limited to the territories of 

those involved in the agreements, such as Europe, regions of the USA, Canada, and others 

(Bernsen 2021). Therefore, if there is no global market, this demand would not create a significant 

market for Brazil. But it could have an effect in the medium term if Brazil continues to deforest on 

a large scale. 

Scenarios for the carbon credit market  
 

Medium and long-term carbon credit market scenarios are uncertain in terms of volume, price, 

and the capacity of countries like Brazil to be suppliers. 

A critical uncertainty is whether and when there will be a satisfactory agreement on the regulation 

of Article 6 of the Paris Agreement. The agreement recognizes that some Parties (countries) 

choose to seek voluntary cooperation in implementing their nationally determined contributions 
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to allow for greater ambition in their mitigation and adaptation actions. If countries reach an 

agreement, there will be potential for countries to increase their ambitions and for the creation of 

a global credit market, including offsets in tropical forests. 

COP 26, scheduled for November 2021, has the mission of regulating article 6 of the Paris 

Agreement. 

The aviation sector agreement could also create a market for carbon credits. The sector signed an 

agreement that will pay for the offset of part of its emissions. However, the market potential 

based on the agreement for mandatory airline mitigation has been reduced and postponed. The 

reduction in flights caused by the pandemic postponed the market potential until at least 2024. 

While the rules of a global market are not defined, voluntary commitments and surveys with 

experts and scenarios about the voluntary carbon credit market and what is needed for emissions 

indicate that demand may grow. 

Task Force Scenarios to Scale the Voluntary Carbon Market. McKinsey & Company, a consultancy, 

prepared carbon credit market scenarios commissioned by the Task Force to Expand the Scale of 

the Voluntary Carbon Market - TSVCM (See Box 4 on the origin of the task force). 

Below, we will compare these scenarios with the emissions to be avoided by legal deforestation 

(Table 3). 

According to TSVCM (2021), more than 700 large companies announced a commitment to 

demand carbon credits of about 200 million tons of CO2 equivalent for 2030. If all these 

companies used forest mitigation in Brazil, they would avoid 27% of emissions from current 

deforestation (about 730 Mt CO2). But this is unrealistic, as part of the markets involves mitigation 

from other sources such as energy and other geographies. Thus, if 50% of the credits came from 

the right to legally deforest in Brazil, the market based on the promises of large companies would 

only mitigate 14% of deforestation at the current level, if legalized (1 million hectares). However, if 

all deforesting right holders wanted to sell the credit at once (12 million hectares), such 

companies would absorb only 1.4% of the supply if they only used credits from Brazil's forests. 

Two other scenarios – which are not projections – point out that the market in 2030 could be 

around 5 to 10 times larger than what is already promised by large companies for that year. This 

would amount to between 1 and 5 billion tons of carbon dioxide already including the existence of 

a global carbon market resulting from the Paris Agreement. In the most positive scenario, there 

would be a market of 1.5 to 2 billion tons for avoided deforestation and efficiency in domestic 

equipment. This would equate to a market between 750 and 875 million tons of CO2 per year, 
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assuming the market's willingness to accept that 50% of the credit originates from deforestation in 

the Brazilian Amazon. This market could avoid the entire risk of clearing one million hectares per 

year (current level). However, if all deforesting right holders wanted to sell the credit at once (12 

million hectares), the market in 2030 would absorb between 8.5% and 11% of the supply if they 

used 50% of the avoided deforestation credits from Brazil. 

Box 4: What is the Task Force to Scale the Voluntary Carbon Market? 

TSVCM is a private initiative to help meet the Paris Agreement goals. TSVCM was initiated by 

Mark Carney, UN special envoy for climate action and financial adviser to UK Prime Minister 

Boris Johnson for the 26th UN Climate Change Conference of the Parties (COP26); it is chaired 

by Bill Winters, Group Chief Executive, Standard Chartered; and is sponsored by the Institute of 

International Finance (IIF). McKinsey & Company supports the task force with consultancy. 

TSVCM's 50+ members represent carbon credit buyers and sellers, standard setters, the 

financial industry, and market infrastructure providers. (TSVCM, 2021) 
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Table 1. Carbon credit market scenarios versus legal deforestation to be avoided 

 

Current and scenarios MT of CO2 

equivalent 

Potential credit market supplied by 
mitigation of deforestation in the Brazilian 
Amazon - 50% of demand (MT of CO2 
equivalent) 

% of potentially legal deforestation 
emissions, considering avoided 
deforestation of one million hectares per 
year 

% of potentially legal deforestation 
emissions avoided considering the 
supply of 12 million hectares 

Emission from deforestation of 1 
million hectares per year 

734 -   

Emission from deforestation of 12 
million hectares 

8,802    

Global voluntary carbon market in 
2019 

95 - 13% 1.1% 

Global voluntary carbon credit from 
forests and land use in 2019 

37 - 5% 0.4% 

Voluntary carbon credit from Brazil 
in 2019 

4.6 - 0.6% 0.1% 

Potential Market in 2030 – Current 
Commitments of Large Companies 

200 100 13.6% 1.1% 

Potential Market in 2030 – Survey of 
the Task Force to Scale the Voluntary 
Carbon Market 

1,500 750 102.2% 8.5% 

Potential Market in 2030 – Network 
Scenarios for a Greener the Financial 
System 

2,000 1,000 136.3% 11.4% 
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Accelerated growth of the voluntary market? 
In addition to these published scenarios, some believe that the carbon credit market will grow 

rapidly. The thesis is that the application of technologies such as the use of satellite and 

blockchain images to make the certification, issuance and trading of credits cheaper may 

increase the market. For example, individuals and companies could easily buy carbon credits 

from platforms to mitigate their emissions. In addition, companies could offer consumers the 

option to pay an additional value for their products to mitigate their emissions by purchasing 

credits, including fossil fuel companies like Shell. The Ecosphere platform was used by the shoe 

brand Nisolo to buy carbon credits to protect forests in Peru. The Moss platform has already 

purchased credit from two projects in the Amazon that add up to around 188 thousand 

hectares in Acre and Amazonas and sells credit to companies and individuals. Luis Adaime, the 

founder of Moss, believes in the hypothesis that an elite of high-income and well-informed 

global youth (millennials) would be willing to pay to mitigate their emissions. One example is 

Brazilian digital influencers that mitigate their emissions. 

Conclusions 
The carbon market situation and scenarios indicate the importance of: 

• Paris Agreement regulating Article 6 to create a global credit market to enable demand 

(predominantly in the Northern hemisphere) to be met by reducing emissions from 

deforestation. 

• The ambition to reduce growing faster to play a more significant role in the potential for 

emissions from forest sources before 2030. 

• Supporting the development of the carbon credit market, whether voluntary or regulated. 

• The allocation of more forests to the private sector in Brazil (as the current government 

signals) and, consequently, the increase in the potential for legal deforestation makes it even 

less likely that the carbon market will be a significant source of potential emission reductions 

by 2025 and, depending on the scale, even from 2030 onwards. 
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