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Abstract
We report the emergence of a new production chain for commercial food that aims to maximize profit to the detriment of the 
environment and traditional communities in the Amazonian region. In addition, the combination of environmental impact 
and the raising of confined animals (including pigs and poultry), in locations where the animals may have contact with other 
diseases carries the danger of generating a new pandemic of worldwide proportions.
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We have observed that the forces driving deforestation in the 
Amazon have significantly increased since Jair Bolsonaro 
took office as Brazil’s president on 1 January 2019 (Abessa 
et al. 2019; Ferrante and Fearnside 2019, 2020a; Vale et al. 
2021). The Amazon region has been targeted for the expan-
sion of new industrial centers, and new roads have given 
access to areas that were previously untouched (Ferrante and 
Fearnside 2019; 2020a; b). The presidential administration 
is trying to open indigenous lands to non-indigenous people 
for monoculture plantations and consolidate this sector in 
the Amazon region by loosening federal environmental leg-
islation (Ferrante and Fearnside 2020c; Siqueira-Gay et al. 
2020). Here, we report how these changes are linked to a 
new production chain for commercial food products to the 
detriment of the environment and traditional communities 
and how this increases the risk of new pandemics.

One of the companies installed in the region for this pur-
pose is Millenium Bioenergy, which would, in principle, 
have its production focused only on biofuels (Ferrante and 
Fearnside 2020a; NovaCana 2019). However, the company 
has announced that it will enter into “partnerships” with 
indigenous communities and other local communities to 
produce corn, fish, chickens, and pigs and confined cattle 
for sale to the company (BrasilAgro 2019; NovaCana 2019; 
see interview with company representative: Ferrante 2020). 
A representative of the company who handles environmen-
tal licensing told us that the plans for this initiative in the 
states of Amazonas and Roraima, in the northern Brazilian 
Amazon (Fig. 1), would be to produce biofuels from mono-
cultures in indigenous lands and other traditional communi-
ties (see interview with company representative: Ferrante 
2020). The communities would not be paid, but the company 
would subsidize the establishment of a production chain for 
confined animals consuming feed produced by the company 
itself with corn stalks and other plant material discarded in 
the biofuel-production process. The company’s advertise-
ments (see BrasilAgro 2019) corroborate this plan for inte-
grating indigenous people and their land into the agribusi-
ness supply chain. According to the company representative 
in an official interview with us, these products would be 
exported through the port in Georgetown in neighboring 
Guyana, mainly to China and other Asian countries, but 
also to the USA and Europe (see interview with company 
representative: Ferrante 2020).
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Production of monocultures in the Amazon can signifi-
cantly increase deforestation and, in the case of Roraima, 
increase the loss of the highly biodiverse Roraima savanna 
or lavrado (Barbosa et al. 2007; Ferrante and Fearnside 
2018). This is happening now in Roraima and is not just a 
future possibility. The Amazon is considered to be a pos-
sible source of the next pandemic, as deforestation provides 
opportunities for disease agents from the region’s large res-
ervoir of zoonoses to jump to the human population (Ell-
wanger et al. 2020). Raising confined animals (including 

pigs and poultry as proposed by Millenium Bioenergy) 
(BrasilAgro 2019) in locations where the domestic animals 
may come into contact with disease agents risks generating 
a new pandemic of worldwide proportions (Cohen 2020). 
The likelihood of containing such an outbreak is slim, as 
suggested by the inadequate response that the region has had 
to the COVID-19 pandemic (Ferrante and Fearnside 2020d; 
Ferrante et al. 2020; Lancet 2020).

The risk of a new pandemic is increased by the Ama-
zon being one of the world’s largest reservoirs of different 

Fig. 1   A Map with Millenium 
industries: (1) Bonfim; (2) 
Manaus; (3) Rio Preto da Eva; 
(4) Itacotiara. B Campinas 
vegetation in Rio Preto da Eva 
municipality. C Campinara-
nas vegetation in Rio Preto da 
Eva municipality. D Lavrado 
“Roraima savanna” burning. 
E Field of corn grown by an 
agribusiness company in what 
was once a lavrado (savanna) in 
Roraima, in the northern Brazil-
ian Amazon (photos: Lucas 
Ferrante)
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types of coronavirus (Ramon 2020), and the possibility of 
contact of these viruses with SARS-CoV-2 (the virus that 
causes COVID-19) could result in an even-more dangerous 
strain emerging through recombination (Shumei and Caiyu 
2021). The Amazonas State Public Ministry for Accounts 
(MPC/RAM) has formally requested the Agency for 
Agriculture, Ranching and Forestry Defense of the State 
of Amazonas (ADAF), for data on SARS-CoV-2 infec-
tions of cattle (Ministério Público de Contas do Estado 
do Amazonas 2021). In regions with a high prevalence 
of SARS-CoV-2 disease in humans and livestock, such as 
South America, close contact between farm animals and 
any infected humans who are tending them could cause 
anthropo-zoonotic infections of the livestock, as has been 
already described for highly susceptible animal species 
such as minks, felids, and dogs (Ulrich et al. 2020). Recent 
studies have reported that swine are also susceptible to 
SARS-CoV-2 infection (Pickering et al. 2021). Official 
sources attest to both the susceptibility of wild animals 
present in the region (such as bats and primates) to SARS-
CoV-2 and their ability to transmit the virus (Departa-
mento de Saúde Animal 2020). This implies the possibil-
ity of zoonotic leaps, including from beta coronaviruses 
present in the Amazon jumping to domestic animals and 
from these to humans.

Allowing monoculture plantations by non-Indians on 
indigenous lands, as proposed by a bill submitted to Brazil’s 
National Congress by President Jair Bolsonaro, would fur-
ther heighten social inequality within the communities and 
increase their vulnerability (Ferrante and Fearnside 2019; 
Lima et al. 2020). Traditional communities that allowed 
their lands in eastern Amazonia to be used for producing oil 
palm for the food industry did not obtain sufficient income 
even to meet basic subsistence needs, requiring intervention 
by Brazil’s Federal Public Ministry (a special prosecutor’s 
office for defending the rights of the people) (Glass 2013; 
see also: Butler 2021).

Amazonian indigenous lands are much better preserved 
as compared to other protected-area types (Ferrante et al. 
2021a; Nogueira et al. 2018a), and they have a significant 
role in maintaining global climate stability and biodiversity 
(Fa et al. 2020; Ferrante and Fearnside 2020a; Nepstad et al. 
2006; Nogueira et al. 2018b; Walker et al. 2020). Epidemio-
logical outbreaks in these areas represent a threat to Indig-
enous peoples both because these peoples are neglected by 
the government and because of the absence of doctors and 
basic medicines in the communities (Ferrante and Fearnside 
2020d; Ferrante et al. 2020).

Epidemiological outbreaks have the power to decimate 
entire indigenous cultures, given that traditional knowledge 
is passed orally by elders who are the most vulnerable to 
these outbreaks (Ferrante et al. 2020). In the Millenium 
Bioenergy project in Roraima, building a hospital for the 

indigenous people was announced as a form of compen-
sation (BrasilAgro 2019). This promise is not expected 
to be fulfilled since the company has not even honored its 
obligation to carry out the environmental studies that are 
legally required for the installation of an industry (Ministério 
Público de Contas do Estado do Amazonas 2020).

Expansion of monocultures and other crops would impact 
the natural vegetation of the area (Ferrante and Fearnside 
2018, 2020a), such as campinas and campinaranas (open 
vegetation on white-sand soils) and the lavrado (Roraima 
savannas), thus threatening species endemic to these areas 
(Fig. 1) (Barbosa et al. 2007; Ferrante and Fearnside 2018; 
Oliveira et al. 2001). Pesticides applied to crops have muta-
genic and lethal effects on fauna in the region (Ferrante and 
Fearnside 2020e). Millenium Bioenergy plans to have instal-
lations in three municipalities (counties): Rio Preto da Eva 
and Itacoatiara (which have the largest areas of campinas 
and campinaranas in the state of Amazonas) and Bonfim 
(which is surrounded by the lavrado in the state of Roraima) 
(Barbosa et al. 2007; BrasilAgro 2019; Oliveira et al. 2001). 
A proposed alteration of Brazil’s ecological-economic zon-
ing would allow sugarcane plantations, a legislative change 
that has been delayed in the National Congress but could be 
enacted in the future (Ferrante and Fearnside 2018).

We expect that no control of this type of activity in the 
Amazon region can be expected under the current political 
environment, where Brazilian agribusinesses and their polit-
ical representatives have instigated human rights violations 
and promoted deforestation and use of pesticides that are 
banned in most countries (Ferrante and Fearnside 2020a). 
The government has dismantled its sanitary and environ-
mental-control agencies and has gutted actions intended to 
curb deforestation (Ferrante and Fearnside 2019; 2020f; 
Gonzales 2020; Silva Junior et al. 2020) and repress envi-
ronmental crimes by invaders in indigenous areas (Ferrante 
and Fearnside 2020c; HRW (Human Rights Watch) 2019). 
These risks are likely to increase further because bills have 
been recently submitted to the National Congress by Bra-
zil’s President that would further weaken protections of the 
environment and indigenous lands and likely intensify rural 
conflicts (including attacks on indigenous peoples) by relax-
ing gun controls (Ferrante and Fearnside 2021). Given this 
scenario, there are no guarantees that the commercial food 
products of new business initiatives in traditional communi-
ties are not linked to deforestation, to the emergence of new 
diseases, to the spread of diseases from non-indigenous to 
indigenous people (Walker et al. 2015), and to the violation 
of human rights (such as “slave” labor), or that the foodstuffs 
that are exported meet international sanitary standards.

On 21 February 2021, the heads of IBAMA (Bra-
zil’s agency responsible for environmental protection and 
inspection) and FUNAI (the agency created to protect 
indigenous peoples) published a joint normative instruction 
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(08,620.001464/2021–81) that removes the prohibition of 
monoculture plantations in Indigenous lands (Diário Oficial 
da União 2021). Opening Indigenous lands to agribusiness 
is part of the anti-environmental agenda of Brazil’s cur-
rent presidential administration (Ferrante and Fearnside 
2019; Torres and Branford 2020). In addition to their social 
impacts, monocultures cause habitat loss and fragmentation 
by replacing natural ecosystems. They impact forest areas 
adjacent to the plantations through edge effects, including 
loss of amphibians, and other insect predators that help con-
trol disease vectors (Ferrante et al. 2017). The federal gov-
ernment also plans to open conservation units in the Amazon 
for cattle raising (Ferrante and Fearnside 2019). In addition 
to forest degradation and loss of biodiversity (Ferrante et al. 
2017), this would also increase the risk of anthropo-zoonotic 
infections and of epidemics (Ulrich et al. 2020).

The risk of a new pandemic cannot be ignored. Federal, 
state, and municipal (county) authorities have ignored warn-
ings of a worsening COVID-19 pandemic in the Amazon, 
such as the risk of emergence of more virulent and vac-
cine-resistant coronavirus variants (Ferrante et al. 2021b). 
Warnings like the present one of the increased danger of 
pandemics from installing this production chain are often 
unheeded: there was a warning of the COVID-19 pandemic 
a year before it emerged, with the identification of coronavi-
ruses in bats in the Wuhan region of China (Fan et al. 2019). 
A new global public health crisis arising in the Amazon is 
potentially more significant than the one that occurred in 
Wuhan. This is because the Amazon is one of the world’s 
largest reservoirs of zoonoses (Ellwanger et al. 2020). The 
precarious healthcare available in the Amazonian interior, 
especially for peoples (Ferrante and Fearnside 2020d; Rocha 
2020), means that we would expect any efforts to contain a 
newly emerged disease to be long delayed and ineffective. 
The state governments in Brazil’s portion of the region have 
failed to take the necessary efforts to contain the present 
COVID-19 pandemic, including the Gamma (P.1) variant 
that originated in the region (DW 2021). A new pandemic 
originating in the Amazon would likely go unnoticed until 
it spreads beyond the region.

It is necessary to halt the installation of this new pro-
duction chain in the region, given its negative impact on 
traditional peoples and their territories and on biodiversity, 
climate, and the risk of new pandemics. We recommend 
the immediate revocation of the normative instruction that 
removed the prohibition of monoculture plantations in Indig-
enous lands (No. 08620.001464/2021–81). We also recom-
mended that cattle raising remain prohibited in conservation 
units (protected areas for biodiversity).

The international context of events in Amazonia is chang-
ing, with countries such as the USA and China now consid-
ering the reduction of tropical deforestation to be a priority 
due to concerns about anthropogenic climate change and 

the emergence of new pandemics. This changing context 
could have a direct impact on the implementation of the 
new production chain discussed here. We recommend boy-
cotts of companies linked to this production chain, both by 
purchasers and by providers of financing. Countries that are 
part of international climate and biodiversity conventions 
must consider these companies as potentially harmful to the 
objectives of these agreements.
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