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Water use impacts of 
livestock production: 
the Brazilian Cerrado 

Livestock production is estimated to account for around one-third of all the water consumed by 
the agricultural sector worldwide, and two-thirds of water withdrawn for irrigation. With global meat 
consumption expected to increase 70–80% by 2050, it is vital to understand the scale and nature of 
water use in the livestock sector, and what the implications are for landscapes and for a multitude of 
users. This P2CS seed project is investigating water resource demand for livestock, focusing on the 
water used for livestock feed crops and pasture in the Brazilian Cerrado region.

1 Ran, Y., van Middelaar, C. E., Lannerstad, M., Herrero, M. and de Boer, I. J. M. (2017). Freshwater use in livestock production: 
To be used for food crops or livestock feed? Agricultural Systems, 155. 1–8. https://doi.org/10.1016/j.agsy.2017.03.008.

Calculating water use

To estimate and explore water use in livestock systems it is important to understand how water 
enters into livestock systems, and that different types of water use have markedly different effects 
in an ecosystem. Water enters livestock systems in two forms: green water, which is soil moisture 
that plants can take up through their roots, and blue water, which is liquid water in rivers, lakes and 
aquifers. This study focus on consumptive water use, in which water is abstracted from a water 
catchment and not returned to it.

More than 90% of the consumptive water use in livestock production systems is for producing 
animal feed– whether grass or feed crops such as soy and maize. Most of this is green water. Blue 
water is primarily used for irrigation of feed and for drinking water, feed mixing and servicing 
livestock (washing animals and their environment). Historically, studies of water use have focused 
on estimating blue water use and scarcity. Although agriculture involves a large amount of 
consumptive green water use, there has been little investigation of its local effects on the landscape 
and on competing users.

Water use for Brazilian beef: Estimating trends and 
exploring pathways
This study uses a methodology developed at SEI1 that highlights the respective effects of 
consumptive green and blue water use with reference to competition over resources; that is, 
whether the resources are used for food production or feed production, the contribution of such 
production to the global food production system, and the differences in natural resource use.

In the study, consumptive water use is being calculated for four beef production systems along an 
intensification gradient. Green and blue water use are estimated over time and categorized over land use. 
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This P2CS project is investigating 
the impacts of water consumption in 
livestock production systems in a region 
of Brazil and possible future options for 
more sustainable water use.

The SEI Initiative on Producer to 
Consumer Sustainability (P2CS) is 
an SEI-wide research initiative that 
connects the sustainable production 
and sustainable consumption 
agendas. P2CS explores the links and 
interactions within production-to-
consumption systems – encompassing 
global flows of commodities and the 
impacts, dependencies and wider 
dynamics associated with production 
and consumption – in order to find 
new opportunities to enhance their 
sustainability.

The initiative enters its third 
implementation phase in 2019.
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A cattle feedlot. The use of intensive 
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In addition, the study is estimating the maximum potential beef production on available pasture land 
in order to explore potential pathways for Brazilian livestock systems to increase beef production 
without unnecessarily increasing competition over water.

Much of the soy grown in the Cerrado is used for feed in livestock production systems outside 
Brazil, and the study takes this into account. It uses the SEI-PCS model2 to map soy trade flows from 
the specific production municipality in the Cerrado to export markets. FAO data on use of soy in 
importing countries is then used to quantify how much of these flows go to livestock feed.

2  See the P2CS brief SEI-PCS: Spatially Explicit Information on Production to Consumption Systems.

Findings

The vast majority of consumptive water use for beef production in the Brazilian Cerrado is green 
water, and the more intensive production systems require less water and have a greater potential to 
produce beef than the natural pasture systems. 

However, the intensive beef production systems in the region use more crop-based animal feed, 
which competes directly with other types of agricultural production over water resources and 
requires different agricultural management practices. This may result in greater scarcity of both 
green and blue water, due to increased irrigation, alterations to the hydrological cycle due to land 
use change, and increased feed-food competition. 

As a result of the expected increase in demand for both livestock and agricultural production, 
there is a drive to intensify beef production systems in the Brazilian Cerrado, which will mean 
more demand for feed crops. This may exacerbate feed-food competition over already scarce 
natural resources such as water. Thus, ways to increase beef productivity without unnecessarily 
increasing competition over water need to be explored in order to ensure sustainable use of water 
and land resources. 

The study findings to date underline how important it is to consider both green and blue 
water resources in making consumptive water use estimates, as well as to categorize water 
use according to land use in order to highlight competition over resources. Future results are 
expected to provide further insights into the consumptive water use estimates for livestock feed 
production in the Cerrado. 
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