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How to meet the dual demand? 
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Introduction

Gerber et al. (2013), van der Linden et al. (2018)
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▪ Project: Investing in Sustainable Livestock

▪Support governments and NGOs in meeting the dual demand
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Introduction

Aim: assess relations between yield gap mitigation and emission

intensity for beef cattle in Uruguay, and for dairy cattle in Ethiopia and

Bangladesh



Dual demand: production (kg 
product ha-1 year-1)

▪Actual production

▪Resource-limited production

▪ Potential cattle production + 
water-limited crop production 
(“Potential production”)
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Materials and methods

Feed crop 

production (t DM ha-

1 year-1)

Feed efficiency 

livestock 

(kg product t-1

DM feed)

Actual 

production

Resource-limited 

production

Potential production cattle + 

water-limited crop prod.

FAO and NZAGGRC (2017a,b,c), Van der Linden et al. (2015), Van der 

Linden et al. (2018a,b), www.yieldgap.org

Ideal management

Crops:

- nutrient limitation

- pest, diseases, weeds

Cattle:

- diseases and stress 

- feed-limitation, high-

quality diet
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Materials and methods

IPCC (2006)

Dual demand: GHG emissions

▪ Production levels combined with IPCC equations
(2006)

▪GHG for feed → economic allocation

Different farm types in each country.
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Results and discussion

Beef cattle 
Uruguay

Finishing calves:

▪Natural pasture

▪ Improved 
pasture

▪ Feedlots

Synergy 

GHG → Prod.

Relative yield gap 

Resource-limited: 

49-62%

Potential: 80-87%
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Results and discussion

Beef cattle 
Uruguay

Finishing calves:

▪Natural pasture

▪ Improved 
pasture

▪ Feedlots

Synergy 

GHG → Prod.

Relative yield gap 

Resource-limited: 

49-62%

Potential: 80-87%

Feasibility 

intervention 

options

Improving pasture quality

- 10-16%

+ 19-25%
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Results and discussion

Dairy cattle 
Bangladesh

Farm types:

▪ Subsistence

▪ Commercial

▪ Synergies and 

trade-offs! 

▪ Food-feed 

competition

▪ Multi-functionality 

of livestock



▪Considerable scope to increase beef and milk production.

▪Synergies exist between narrowing yield gaps and decreasing 
emission intensities.

▪ If crop residues are available, avoid food-feed competition. 
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Conclusions
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Thank you for your attention

Contact: aart.vanderlinden@wur.nl

Acknowledgements

Alessandra Falcucci, Carolyn Opio (FAO),
Fernando Lattanzi (INIA, Uruguay), Walter
Oyhantcabal (Ministry of Livestock,
Uruguay), Gervasio Piñeiro (Universidad de
la República, Uruguay), Jennifer Mleczko,
Francesco Cuomo (WordBank), Lisanne
Matena (WUR)



FAO, NZAGGRC, 2017a. Low emissions development of the beef cattle sector in Uruguay – reducing enteric methane for food security and 
livelihoods, Rome, Italy, http://www.fao.org/3/a-i6749e.pdf. 

FAO, NZAGGRC, 2017b. Options for low emission development in the Bangladesh dairy sector – reducing enteric methane for food security 
and livelihoods, Rome, Italy, http://www.fao.org/3/a-i6822e.pdf.

FAO, NZAGGRC, 2017c. Supporting low emissions development in the Ethiopian dairy cattle sector – reducing enteric methane for food 
security and livelihoods, Rome, Italy, http://www.fao.org/3/a-i6821e.pdf.

Gerber, P.J., Steinfeld, H., Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A., Tempio, G., 2013. Tackling climate change through 
livestock - A global assessment of emissions and mitigation opportunities. Food and Agriculture Organization of the United Nations, 
Rome, Italy https://www.cabdirect.org/cabdirect/abstract/20133417883.

IPCC, 2006. Guidelines for national greenhouse gas inventories. IPCC, Hayama, Japan.

Van der Linden, A., Oosting, S.J., Van de Ven, G.W.J., De Boer, I.J.M., Van Ittersum, M.K., 2015. A framework for quantitative analysis of 
livestock systems using theoretical concepts of production ecology. Agricultural Systems 139, 100-109, 
http://dx.doi.org/10.1016/j.agsy.2015.06.007.

11

References

http://www.fao.org/3/a-i6749e.pdf
http://www.fao.org/3/a-i6822e.pdf
http://www.fao.org/3/a-i6821e.pdf
https://www.cabdirect.org/cabdirect/abstract/20133417883
http://dx.doi.org/10.1016/j.agsy.2015.06.007

