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The growing demand for animal feed is driving an expansion in the cultivation of crops 
such as soybeans, as soybean meal is a relevant protein source in animal diets. Agri-
cultural production involves land use and potential land use change (LUC), including 
land occupation and conversion. LUC is one of the major environmental issues facing 
the global agricultural production system. For example, when forests are cleared to 
make way for agricultural purposes, the carbon stored in the trees and soil is released 
into the atmosphere in the form of carbon dioxide (CO2) and other emissions. As a re-

In Brazil, one of the world’s leading soybean producers, the expansion of soybean cul-
tivation over native vegetation has been a hot topic in discussions regarding the sus-
tainability of Brazilian agricultural production. This expansion can occur by displacing 
other crops on existing farmland or by displacing other types of land, such as pasture, 
meadow, or natural vegetation.

food and feed supply chains. In 2006 the ProTerra Standard was created to trace and 
communicate non-GMO crop production and promote sustainable crop production and 
processing. A key focus area of ProTerra is to supply sustainable Brazilian soy products 

date of 2008, protects natural habitats and ecosystem services by adopting the con-
HCV Resource Network and

promotes environmentally and socially responsible soy production.

ProTerra asked Mérieux NutriSciences | Blonk to analyse the environmental footprint 
-

formed including the following environmental impact categories: carbon footprint, wa-

respective Agri-footprint database default Agri-footprint (version 6) (Blonk et al., 2022).

This report is an update of previous studies conducted by Blonk. With these updates, 
-



-

carbon footprint calculations.

The study covers the following products:

•  
•  
•  
•  

The following environmental impact categories are in scope:

•  
•  
•  1

The system boundaries are set from 

The life cycle stages included are 

The functional units for the different selected products are as follows:

•  
•  
•  
•  

2.1 Scope of the study

1  The ReciPe midpoint impact category of land use accounts for both the occupation and transformation of land.
However, for this study, the transformation of land has not been included in this impact category as the
transformation of land is considered from primary data and reported separately for the LUC carbon emissions.
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The calculations in this study are aligned as far as possible with the EU PEF guidelines 
(European Commission Product Environmental Footprint), in terms for example of allo-
cation method use and land use change accounting approach (see also section 2.3.1). 
Land use change values are based on the BRLUC methodology (Novaes et al., 2017) 

-
tural data from Embrapa, the Brazilian Agricultural Research Corporation, compiled in 
the Agribusiness Brazil statistical yearbook. This agricultural data includes, for exam-
ple, yields, fertilisation information, irrigation data etc. Data from 4 Brazilian states 
were included: Goiás (GO), Minas Gerais (MG), Mato Grosso (MT) and Paraná (PR). A 

data has not been updated in recent years, so for the two states where this agricultural
data was not available: Roraima (RR) and Rondônia (RO), an approximation was consi-
dered. For the state of RO, the agricultural data from the state of MT were used due to 
its proximity, and for the state of RR, an average of all four available states was used 
as none of the available states was particularly close. Due to the small contribution of 

-
sumptions have little impact on the results presented.

2.2 Compliance

2.3 Data use

State

Mato Grosso (MT) 80%
Rondônia (RO) 1%
Goiás (GO) 7%
Paraná (PR) 1%
Minas Gerais (MG) 10%
Roraima (RR) 1%
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In environmental assessments, such as LCA, the LUC emissions must be accounted 
for. According to several LCA guidelines and standards, such as the EU Product Environ-
mental Footprint (PEF), the contribution of LUC should be monitored for a period of 20 
years retrospectively to the current year. In general, land conversion data is collectively 
available at a country or state level, through international or national statistics and not 
available at a farm level.

At the agricultural stage, no impact is allocated to other crops in a crop rotation system, 
although in some regions of Brazil, it is common practice to grow corn as a second crop 

and corn cultivation, however, the environmental impact of the agrochemical inputs 

were taken into account. This approach is also applied in Agri-footprint methodology.

In addition, LUC emissions from the production area were fully attributed to soybean 
production, in line with the guidelines of the BRLUC model. The BRLUC methodology for 

the underlying modelling choices and tool updates are subject to Embrapa. The BRLUC 
tool used in this study is version 2.0, as opposed to version 1.3 used in 2023.

For soybean meal and oil production (soybean crushing), primary data on Brazilian 
soybean crushers was collected in 2020 and has not been updated since. Although 

or advances in recent years, the energy mix may have changed. Data from the Agri-foo-
tprint 6 database was also used for the transport to Europe.

production mix was used, with the following contribution per country: Ukraine (50,9%), 
Italy (31,5%), Russia (9,5%), Austria (4,1%), France (2,6%) and Romania (1,4%)2. For 
each of these countries, default processes from Agri-footprint 6 were used to model 
the cultivation stage.

2.3.1 Direct Land Use Change 

2  ProTerra soybean origination 2023
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In this study, BRLUC model (Novaes et al., 2017) was used to account for direct LUC 
emissions. The reason for choosing this method is that it brings regionalised data con-
sidering the differentiation of land use transition patterns for all Brazilian states and 
agricultural products, including soybeans. Its temporal coverage ranges from 2000-
2019 which is then aligned with IPCC’s default 20-year horizon. 

Within this study, primary data from satellite imagery was used to assess the land use 
change that occurred in the last 20 years from the year of the cultivation data analy-

changes to the natural vegetation that have occurred on the farms over the last 20 ye-
ars, this information is used to identify the farms with associated land use change, and 

years.

based on the percentages of deforestation presented in Table 1 and assuming the 
release of carbon dioxide emissions from the change from natural vegetation to arable 
land according to the BRLUC methodology.

State
-

area per total

Mato Grosso (MT) 145 13 394884 1003 0,25%
Rondônia (RO) 14 0 7011 0 0,00%
Goiás (GO) 89 1 34314 24 0,07%
Paraná (PR) 9 0 5826 0 0,00%
Minas Gerais (MG) 207 0 49995 0 0,00%
Roraima (RR) 2 0 3374 0 0,00%
Total (ProTerra) 466 14 495404 1027 0,21%
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Compared to the 2023 study, the following updates have been considered:

•  -
res to satellite imagery.
•  
•  

The new method for identifying LUC emissions from soybean cultivation supposes a 
considerable change from the previous year’s exercise. In the previous data collection 

-
mary data was available for 242 out of 452 farmers and therefore the average LUC 
emissions of their respective regions were assigned to these farms using a conservati-
ve approach. This year’s update towards more accurate primary data collection results 
in a major change from the previous exercise. In last year’s report approximately 60% 

emissions.

2.4 Summary updates from the previous year



A tonne of ProTerra soybean at Brazilian farm:

3.1 Soybean at farm

Carbon footprint 539 kg CO2

Water consumption 0,199 m3

Land use (occupation) 3123 m2

Carbon footprint 4460 kg CO2

Water consumption 1,47 m3

Land use (occupation) 3338 m2

A tonne of soybean on a Brazilian farm from Agri-footprint 6 reference:

ProTerra 2023
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A tonne of ProTerra soybean meal shipped from Brazil to Europe:

A tonne of Brazil soybean meal shipped to Europe from Agri-footprint 6 reference:

3.2 Soybean meal 

Carbon footprint 0,50 tonne CO2

Water consumption 1,45 m3

Land use (occupation) 2626 m2

Carbon footprint 4,30 tonne CO2

Water consumption 2,77 m3

Land use (occupation) 3043 m2





A tonne of ProTerra soybean oil shipped from Brazil to Europe:

Agrifootprint reference.

A tonne of Brazil soybean oil shipped to Europe from Agri-footprint 6 reference:

3.3 Soybean oil

Carbon footprint 1,05 tonne CO2

Water consumption

Land use (occupation)

Carbon footprint 8,32 ton CO2

Water consumption 5,37 m3

Land use (occupation) 5907 m2
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A tonne of ProTerra soybean meal shipped from Brazil to Europe:

A tonne of soybean meal from the selected European mix:

3.4 Comparison with European products

3.4.1 Soybean meal

Carbon footprint 0,5 tonne CO2

Water consumption 1,45 m3

Land use (occupation) 2626 m2

Carbon footprint 0,76 tonne CO2

Water consumption 32,65 m3

Land use (occupation) 3672 m2
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A tonne of ProTerra soybean oil shipped from Brazil to Europe:

A tonne of soybean oil from the selected European mix:

3.4.2 Soybean oil

Carbon footprint 1,05 tonne CO2

Water consumption 3,14 m3

Land use (occupation) 5683 m2

Carbon footprint 1,48 tonne CO2

Water consumption 63,39 m3

Land use (occupation) 7128 m2
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A tonne of ProTerra soybean protein concentrate shipped from Brazil to Europe:

3.5 Soy Protein Concentrate (SPC)

A tonne of Brazil soybean protein concentrate Agri-footprint 6 reference:

Carbon footprint 1,37 tonne CO2

Water consumption 4,91 m3

Land use (occupation) 4207 m2

Carbon footprint 7,24 tonne CO2

Water consumption 6,90 m3

Land use (occupation) 4679 m2

1,37





This section provides an analysis and interpretation of the results presented above, 
with the following main points:

•  The almost negligible LUC emissions associated with the cultivation of the ProTerra- 

the farm when compared to the Agri-footprint reference. The impact of cultivation ex-
cluding LUC emissions however is comparable.

•  The water consumption of the soybean cultivation is also lower for the ProTerra-certi-

has similar values.

•  -
vation result in a lower carbon footprint of the soybean products (soybean meal, soybe-
an oil and soybean protein concentrate) when compared to the Agri-footprint reference. 

-

for the Agri-footprint reference.

•  
have a lower carbon footprint when compared to the European alternatives, this is 
mainly due to the lower associated emissions from cultivation. These Brazilian ProTer-

-
tion impacts than the European mix.



•  It is concluded that the availability of primary data is crucial for accurate calcula-
tions. It is acknowledged that in order to make environmental claims, accurate and 

It is therefore strongly recommended to increase the amount of primary data for Pro-

•  

•  ProTerra’s ability to certify Brazilian soybean farmers with low or non-conversion of 
natural vegetation on their farms results in soybeans with lower carbon footprint emis-
sions when compared to average Brazilian soybeans.

•  Agri-footprint results serve as a reference for comparison, without however allowing 
-

thodologies.
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