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 Background: Mato Grosso and Its 
PCI 2030 Targets 

A burgeoning global population and growing middle class 
strain worldwide agricultural supply and production. Brazil 
has the potential to alleviate this steady rise in food demand 
but must balance increased production with environmental 
responsibility. At the heart of Brazilian agriculture is the 
state of Mato Grosso (MT), which accounts for a significant 
portion of the country’s agricultural output. Mato Grosso lies 
within Brazil’s “arc of deforestation,” where the rate of 
deforestation to provide land for agriculture is the second 
highest of any state in the Brazilian legal Amazon, 
according to the National Institute of Spatial Research 

(INPE)
1
. 

 

Figure 1: Deforestation in Mato Grosso between 2000 and 2015  
(Sources: TerraClass Cerrado 2013 & TerraClass Amazonia 2014) 

 

To curtail deforestation, MT set agricultural and 
conservation targets for 2030 in its COP21 Produce, 
Conserve, and Include (PCI) Strategy to Reduce Global 
Warming. Our research examines the consequences of the 
PCI for greenhouse gas (GHG) emissions and potential for 
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Pasture intensification is 
necessary to meet Mato 

Grosso’s COP21 PCI 2030 
production targets, and 

minimize its GHG emissions 
 

Intensification can: 

Decrease emissions per unit of beef 
produced 

Potentially eliminate the need for 
deforestation, and thus drastically 
reduce cumulative emissions over 15 
years  

Spare enough land to meet PCI crop 
and planted forest targets 
 
 
Brazil and Mato Grosso should put 
policies in place that: 

 
Encourage and incentivize intensification 
with credit or subsidy programs 

Promote strict enforcement of the Forest 
Code 

http://www.mt.gov.br/documents/21013/135265/Apresenta%C3%A7%C3%A3o+Estrat%C3%A9gia+MT+na+COP+21/5c4e363b-84e1-4cfa-88dd-aad5fb6000c7
http://www.mt.gov.br/documents/21013/135265/Apresenta%C3%A7%C3%A3o+Estrat%C3%A9gia+MT+na+COP+21/5c4e363b-84e1-4cfa-88dd-aad5fb6000c7
http://www.mt.gov.br/documents/21013/135265/Apresenta%C3%A7%C3%A3o+Estrat%C3%A9gia+MT+na+COP+21/5c4e363b-84e1-4cfa-88dd-aad5fb6000c7
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reducing emissions by increasing agricultural production on 
already-cleared land. PCI targets considered are: 
 

 Increase annual beef productivity to 95 kg/ha 

 Spare 3.5 million hectares of pasture – 3 million ha for 

crops, and 500 thousand ha for planted forest 

 Increase crop production to 92 million tonnes.  

Pathways to meet these production targets will require: 1) 

creating more land for agriculture from existing forest, or 2) 

intensifying the use of existing agricultural land. Maintaining 

current methods of pasture agriculture will not meet the 

productivity targets and will require further deforestation of 

MT’s native vegetation areas, including biodiversity hotspots 

like the Amazonian forest and Cerrado (Brazilian savanna). 

However, our analysis shows that with proper 

intensification of pasture areas, MT can meet, and even 

exceed, PCI agricultural targets without further 

deforestation. This means a reduction in overall GHG 

emissions, as well as GHG emissions per unit of production.  

 How Does Deforestation Policy 
Affect Agriculture? 

Brazil’s Forest Code establishes what proportion of rural 

properties must be kept as native vegetation (Legal 

Reserve), and what types of land are under Areas of 

Permanent Protection (APP). For properties in MT, the 

current policy states that 80% of the total area of properties 

in the Amazonian forest biome must be maintained as 

forest, and 35% of properties in the Cerrado must be 

maintained with Cerrado vegetation.  

To encourage compliance of the Forest Code, Brazil 

implemented the Rural Environmental Registry (CAR) 

program. The Forest Code requires property owners to 

register with CAR the amount and purpose of their land use, 

to ensure Legal Reserve and APP restrictions are met. 

These restrictions limit the amount of land available for 

agricultural purposes, and therefore may constrain 

agricultural productivity without intensification of agricultural 

production. 

 What is Intensification? 
Agricultural intensification is the process of increasing 

production output on the same unit of land. Intensification is 

possible for both crop and beef production. Beef production 

can be intensified by improving pasture and herd 

management and also improving use of feed supplements. 

Based on one classification developed by the Amazon 

Environmental Research Institute (IPAM), key 

characteristics used to differentiate pasture intensification 

levels, while maintaining the same herd, are
2
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Table 1: IPAM’s pasture intensification classifications 

 Level 1 
(No Intensification) 

Level 2 Level 3 

Quality of Pasture Degraded Nominal Improved 

Support Capacity 
(AU/ha) 

1.0 2.0 3.5 

Annual Productivity 
(kg/ha) 

65 158 333 

Size of Pasture (ha) 1000 500 286 

Production on a 1,000 ha Level 1 can be supported on half of the land in 
Level 2 and only 286 ha on Level 3 

 
For cropping, one effective intensification technique is crop 

succession. This produces multiple crops in succession on 

the same land area within the same growing season. 

Soybean/corn succession (or double-cropping) is becoming 

a more common practice amongst farmers in Brazil. 

 

 GHG Protocol Tool & Methodology 

GHG emissions were obtained from WRI Brazil’s GHG 

Protocol Tool for different pasture and cattle management. 

The GHG Protocol Tool was originally developed by the 

World Resources Institute (WRI), the World Business 

Council for Sustainable Development (WBCSD), and 

leaders in industry and environmental groups as an 

accessible way for government and organizations to 

conduct GHG accounting.  

We used the GHG tool with level-specific inputs of pasture 

intensification to obtain GHG emissions in CO2-equivalent 

(CO2e) units. We used these emissions, along with the 

annual productivity rates of Level 1, Level 2, and Level 3 

pastures, to calculate overall GHG emissions under three 

pasture intensification scenarios designed to meet the PCI 

2030 beef production goal. At an annual productivity target 

of 95 kg/ha, and with 3.5 million hectares less of pasture, 

the needed production in 2030 was approximately 1.69 

million tonnes of beef. 

Table 2: Simulated scenarios, and associated areas of pasture or 

deforestation (millions of ha), to meet PCI 2030 targets 

 Scenario 1 Scenario 2 Scenario 3 

Level 1 
21.3 

(Current pasture) 
12.0 15.8 

Deforestation 

4.9  

(Additional Level 1 

pasture) 

 

3.5  

(Converted to crop 

and planted forest) 

-- -- 

Level 2 -- 5.8 -- 

Level 3 -- -- 2.0 

Total Pasture area 26.2 17.8 17.8 

Total area  29.7  21.3 21.3 

http://www.planalto.gov.br/ccivil_03/_ato2011-2014/2012/lei/L12651compilado.htm
http://ipam.org.br/wp-content/uploads/2016/07/FOLDER_PecuMT-ExpoAgro_AF_web.pdf
http://www.ghgprotocol.org/files/ghgp/GHGProtocol%20-%20Agricultura%20v1.0.3%2017-02-2014_0.xlsm
http://www.ghgprotocol.org/files/ghgp/GHGProtocol%20-%20Agricultura%20v1.0.3%2017-02-2014_0.xlsm
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1. Scenario 1 assumes all pastures remain at Level 1 and 

productivity will never reach the target of 95 kg/ha. 

Based on the Level 1 productivity of 65 kg/ha, an 

additional 4.9 million hectares of land must be 

deforested to reach 1.69 million tonnes of beef. An 

additional 3.5 million hectares of deforestation is 

required for crop and planted forest.  

2. Scenario 2 intensifies exactly the area of Level 1 

pastures to Level 2 to meet the productivity target and 

also releases 3.5 million hectares from current pasture 

to crop and planted forest purposes with no 

deforestation. 

3. Scenario 3 intensifies the exactly the area of Level 1 

pastures to Level 3 to meet the productivity target, 

without needing additional deforestation. The 3.5 million 

hectares released from current pasture are also 

included for meeting the PCI targets in this scenario. 

 Results 

Intensification Leads to Decreased Emissions per Unit 

of Beef Produced 

GHG emissions per kilogram of beef decrease as pasture is 

intensified from Level 1 to Level 2 to Level 3 (Fig. 2). This is 

a consequence of improvements in pasture quality, which 

allow cattle to reach their desired weight in less time. Cattle 

not only spend less time in the pasture, but on average are 

younger in age and thus emit less GHG per animal.  

In contrast, as intensification increases the density of cattle 

per hectare, emissions per unit area increase. However, 

because the increase in production is greater than the 

increase in GHG’s with intensification, converting areas of 

current Level 1 pastures to other levels allows lower GHG 

production overall per unit of beef produced and potentially 

frees some current Level 1 pasture for other uses. 

 
Figure 2: GHG emissions for each type of cattle pasture 

No Intensification Results in Significantly Higher 

Cumulative Emissions, Mostly from Deforestation 

In Scenarios 1, 2, and 3, the differences in cumulative 

emissions directly from different levels of pasture 

management were relatively small (Fig. 3). However, 

disproportionately large emissions from Scenario 1 occurred 

because of the additional area of forest clearing required. 

Scenarios 2 and 3 required no additional deforestation. The 

cumulative GHG’s emitted by 2030 will be 4,698 Mt of CO2e 

under Scenario 1; 608 Mt of CO2e under Scenario 2; and 

584 Mt of CO2e under Scenario 3. 

 
Figure 3: Cumulative 15 year emissions to meet PCI 2030 beef, crop, and 

planted forest targets.  

In addition, Scenario 3 showed that 3.5 million hectares of 

land could also be spared from current pastures and made 

available for crops or reforestation.  

Meeting the Beef Production Target with Only 

Intensified Pastures Will Create Substantial Land 

Surpluses 

Another option to fulfill the PCI 2030 beef target is to go 

beyond the minimal intensification requirements outlined in 

Table 2, and instead use all Level 2 or Level 3 pastures to 

supply the 1.69 million tonnes beef production target. Using 

only intensified pastures would significantly reduce the land 

area needed to meet production, because both Level 2 and 

Level 3 pastures have productivity rates higher than 95 

kg/ha (see Table 1).  
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Figure 4: Area of land spared (or needed) if PCI 2030 beef production 
target was met by only Level 1, Level 2, or Level 3 pastures 

If all 1.69 million tonnes of beef were supplied by Level 2 

pastures, only 10.7 million hectares of pasture land would 

be needed, which would spare 10.6 million hectares for 

other purposes. Likewise, using all Level 3 pastures would 

create a surplus of 16.2 million hectares. These spared 

areas could potentially be used for:  

 PCI targets: 3 million ha for crops; and 500,000 ha for 

planted forest. 

 Crop intensification: based on the 2015 AgroOutlook 

MT numbers, and assuming the same ratio of soy to 

corn production as current, an additional 9.2 million 

hectares of land (including the 3 million mentioned 

above) is needed for double-cropping to meet the 92 

million tonnes target. This area is a conservative 

estimate, as double-cropped corn production is 

projected to expand in the future. Regardless, 

intensification with all Level 2 or Level 3 pastures 

spares enough land for double-cropping purposes. 

 Reforestation: excess land can be reforested to improve 

carbon sequestration and improve the carbon balance 

of MT. 

 Recommendations 

This analysis showed that pasture intensification is effective 

for meeting MT’s production goals, but also absolutely 

necessary to avoid additional deforestation and 

deforestation’s associated environmental effects. Because it 

is possible that increased productivity caused by 

intensification could lead to the adverse effect of more 

deforestation as ranchers look to increase pasture area, 

intensification must be accompanied by rigorous 

enforcement of Brazil’s Forest Code.  

To reap the full production and environmental benefits of 

pasture intensification, the governments of Brazil and Mato 

Grosso should: 

 Put in place policies that encourage and incentivize 

intensification. These could be credit programs that 

reward areas of land spared; or subsidy programs that 

offset the “loss” from not deforesting more land for 

production at intensified levels. 

 Ensure the current Forest Code is strictly enforced with 

compliance tools and positive incentives.  
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