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Introduction 

Sectoral Decarbonization Pathways (SDP) are a critical tool to help economic sectors achieve carbon 
neutrality by 2050. Constructed by climate scientists and industry experts, they provide an objective, 
scientifically based method for systematically measuring and reducing carbon and other greenhouse 
gas emissions in business sectors through 2050.  

Why construct an SDP for beef? 

 
1 H. Ritchie, Our World in Data, Global Meat Consumption estimates based on UN FAO projections through 2050. https://ourworldindata.org/grapher/global-meat-

projections-to-2050. 
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Food and agricultural emissions 

 
2 https://ourworldindata.org/greenhouse-gas-emissions-

food#:~:text=The%20specific%20number%20that%20answers,we%20include%20all%20agricultural%20products.  
3 https://www.epa.gov/ghgemissions/understanding-global-warming-potentials#:~:text=Nitrous%20Oxide%20(N2O,than%20100%20years%2C%20on%20average.  
4 Gigatonnes of carbon dioxide equivalent gas is the standard metric for measuring greenhouse gas quantities.  
5 Source: United Nations Food and Agriculture Organization, 2020.  

https://iopscience.iop.org/article/10.1088/1748-9326/ac6f70#erlac6f70bib81


 

5 Beef - Sector Decarbonization Pathway - OCTOBER 2023 

 
6 Source: World Resources Institute 
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Key metrics and methods 

Robeco’s SDP-beef model is a proprietary tool that systematically evaluates how beef processors 
are managing the transition to a low-to-zero carbon economy. This section explains our 
methodology for measuring a company’s future carbon emission performance, one of the model’s 
three components.    

 
7 Source: https://sciencebasedtargets.org/resources/files/SBTiFLAGGuidance.pdf  
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SBTi’s FLAG approach  
 

FLAG-Commodity approach 
 

Robeco’s selected approach   
 

• 

Data sources 
 

 
8 According to FLAG, absolute contraction is a method used to calculate absolute emission reduction targets that requires organizations to reduce annual  
  emissions by an amount consistent with underlying mitigation pathways.  
9 Based on SBTi FLAG Commodity guidance, only Scope 3 emissions are considered as they account for nearly all beef production emissions. 
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Assumptions applied 
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Robeco’s SDP Model  

Robeco’s SDP model evaluates the current and future capacity of beef producers to reduce 
emissions, mitigate climate risks and successfully transition to Paris-aligned goals. The model 
analyzes three major factors – company decarbonization performance, its capital expenditures 
towards decarbonization solutions as well as its exposure to financially material regulation.  

Measuring company performance 

Marfrig, a sustainability leader 
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Illustrative example of JBS SA, room for sustainable improvement  
 

 
10 Source : https://pubs.acs.org/doi/10.1021/es103240z  
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Discussion and limitations  

We identified several limitations to our analysis, including data availability and company 
transparency, especially on accounting for deforestation, which complicates efforts to measure 
company performance. The following are a list of the most salient issues impacting emission 
pathway forecasting. 

Zero-deforestation commitments  
 

Accounting for land-use change (LUC) emissions  
 

 
11 AFOLU, Agriculture, Forestry and Other Land Use, Source: https://www.nature.com/articles/s41558-019-0591-9  
12 Tier 2 level refers to indirect suppliers to beef processing companies. Tier 1 refers to direct suppliers. Source: https://www.visipec.com/wp-

content/uploads/2020/02/Sumario_Executivo.pdf#page=2  
13 Greenhouse Gas Protocal, https://ghgprotocol.org/land-sector-and-removals-guidance 
14 Source: https://pubs.acs.org/doi/10.1021/es103240z  

https://www.visipec.com/wp-content/uploads/2020/02/Sumario_Executivo.pdf#page=2
https://www.visipec.com/wp-content/uploads/2020/02/Sumario_Executivo.pdf#page=2
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Missing Scope 3 data and targets 
 

Increase in beef production  
 

 

In summary 
 

 

 
15 Source : https://iopscience.iop.org/article/10.1088/1748-9326/ac6f70#erlac6f70bib28  
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Technology levers  

So far we have discussed company decarbonization committments (or the lack thereof) as well as 
data deficiencies that potentially reduce the credibility of achieving those committments. In this 
section we discuss the diverse tools companies can use to decarbonize – from both the field (better 
agricultural methods), the lab (synthetic meats) and even the boardroom (mergers and acquisitions).   

Methodology  
 

• 

• 

• 

• 

• 

• 

 

 
16  Critics to this option assert that grasslands don’t provide as much nutrition as concentrated feed stocks and therefore reduce productivity ratios per head of 

cattle and hectare. They also assert that it would take more land to grass feed cattle, leading to additional deforestation. In addition, grass-fed cattle may 
produce more methane gas, which would offset gains from reductions in carbon gas. 
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Efficiency technologies 
 

 

Contribution of each source of emissions to the greenhouse gas footprints of beef farms. Regional examples of below median 

GHG emission farm types. 
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Feeding practices 
 

  

 
17 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7893068/ 
18 https://www.sciencedirect.com/science/article/pii/S2405654521001815#fig2 

19 FAO. 2013. “Tackling climate change through livestock: A Global Assessment of Emissions and Mitigation Opportunities.” 
 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/phlorotannin
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Manure management 
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Animal husbandry 
 

Carbon sequestration 

 
20 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3357676/ 
21 https://www.sciencedirect.com/science/article/abs/pii/S0167880906001617 
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Transition technologies 
 

Plant-based proteins 

 
22 https://www.oxfordmartin.ox.ac.uk/downloads/reports/fcrn_gnc_report.pdf 
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Cell-based meat 

Investments from companies 
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Marfrig’s investments towards decarbonization technologies 

Decarbonizing through acquisitions 
 

JBS’s investments towards decarbonization 

 
23 The Brazilian real (s.), reais (pl.)  
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Decarbonizing through acquisitions 

 
 

- 
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Policies 

In this section we give an overview of current and planned emissions regulations in major markets 
worldwide and their likely impact on agriculture and food industries.  

New Zealand 
 

European Union 
 

 
24 IMF, Finance and Development, A ath to net zero, September 2021. 
25  
26 https://www.eea.europa.eu/ims/greenhouse-gas-emissions-from-agriculture 
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Conclusion 

We anticipate that as net zero targets grow closer and the political climate changes, regulatory action 
on the food and agri-related sectors will grow more stringent. Moreover, as temperature and extreme 
weather intensify, agriculture will be among the sectors most acutely impacted, prompting companies 
themselves to take action.  As a result, we will continue to monitor the regulatory outlook and 
incorporate the monetary impact of stricter policies into the Beef’s SDP assessment model. 



  

 


