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Compiling Food Balance Sheet (FBS) using 
FAO Supply Utilization Accounting (SUA) 
data to improve food system modeling

The Food and Agriculture Organization (FAO) serves as a primary source of data in research related to global

agriculture development, land use, trade, food security, nutrient, and dietary health.

• recently released a detailed Supply Utilization Accounting (SUA) dataset, which includes details for

processed commodities.

• Possible inconsistencies/discrepancies across FAO datasets: production (QCL), trade (TCL; TM), food

balance sheets (FBSH; FBS), non-food balance (CB).

• We recompile and balanced the data for all available agricultural commodities.

• Important to maintain data balance across different dimensions!

We compiled a new SUA dataset of 530 agricultural commodities and developed a consistent aggregation method. 

1. Compiling and balancing global agricultural supply utilization accounting data

2. Connecting land hectares to food nutrients for global agroeconomic modeling (GCAM)

3. Aggregation to primary commodity equivalent (PCE)  

Acknowledgement: The authors are grateful for the support from the U.S. Department of

Energy, Office of Science, as part of research in the Multi-Sector Dynamics, Earth and

Environmental System Modeling Program. The views and opinions expressed in this paper are

those of the authors alone.

Xin Zhao1,*, Maksym Chepeliev2, Pralit Patel1, 

Page Kyle1 and Marshall Wise1

1 Joint Global Change Research Institute (JGCRI), PNNL

2 Center for Global Trade Analysis, Purdue University

*xin.zhao@pnnl.gov

Maize

Flour

Germ

Bran

Starch

Gluten

Oil

Cake

Feed

Livestock
PCE Aggregation Mapping

Crops
PCE

Aggregation

Mapping

➢ Illustration of the Primary Commodity Equivalent (PCE) approach for aggregating agricultural commodities 

(wheat example in left panel) 

➢ Comparison between FAO FBS and the new method (wheat example in the table on the right)

• Regional diff. could be larger

• Our approach provides more detailed storage data and 

traceable aggregation information linking to SUA 

commodities

Element 

FBS commodity   SUA commodity 

PCE  
(Diff.) 

PCE  
(FAO) 

PCE  
(New) 

 Maize 
Flour, 
maize 

Bran, 
maize 

Germ, 
maize 

Starch, 
maize 

Gluten, 
maize 

Cake, 
maize 

Oil, 
maize 

Feed 

Opening stocks   NA 352   348 2 0 0 0 0 0 1 2 
Production 0 1052 1053  1053 159 21 11 35 5 3 3 10 
Import 11 150 161  148 2 2 0 2 0 0 1 5 
Regional supply   1565  1550 162 23 12 36 5 3 4 18 
Export 9 152 161  148 2 2 0 2 0 0 1 5 
Processed -24 50 26  210 44 7 6 21 3 0 0 0 
Food -9 136 126  4 108 0 0 2 0 0 2 0 
Feed 33 575 608  571 3 14 5 0 1 3 0 9 
Seed 0 8 8  8 0 0 0 0 0 0 0 0 
Other uses -3 204 202  180 4 1 0 12 0 0 0 0 
Loss 0 58 58  58 0 0 0 0 0 0 0 0 
Closing stocks  NA 379  374 2 0 0 0 0 0 1 2 
Residuals 4 -6 -2  -3 0 0 0 0 0 0 0 0 
Regional demand   1567  1553 162 23 12 36 5 3 4 18 
Stock Variation 1 26 27   26 0 0 0 0 0 0 0 1 

 

• FBS vs. New SUA data & PCE approach, wheat in 2015 (million tonnes), world

Supply

Demand

Balance across time 
• 𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝑠𝑡𝑜𝑐𝑘𝑡 = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔 𝑠𝑡𝑜𝑐𝑘𝑡−1
• 𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝑠𝑡𝑜𝑐𝑘𝑡 + 𝑆𝑡𝑜𝑐𝑘 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛𝑡 = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔 𝑠𝑡𝑜𝑐𝑘𝑡

Balance across space 
• σ𝑟𝑒𝑔 𝐼𝑚𝑝𝑜𝑟𝑡𝑟𝑒𝑔 = σ𝑟 𝐸𝑥𝑝𝑜𝑟𝑡𝑟𝑒𝑔
• σ𝑟𝑒𝑔𝑁𝑒𝑡 𝑡𝑟𝑎𝑑𝑒𝑟𝑒𝑔

Balance across Supply – Utilization (market clearing)
• 𝑂𝑝𝑒𝑛𝑖𝑛𝑔 𝑠𝑡𝑜𝑐𝑘𝑟𝑒𝑔,𝑡 + 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛𝑟𝑒𝑔,𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡𝑟𝑒𝑔,𝑡 = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔 𝑠𝑡𝑜𝑐𝑘𝑟𝑒𝑔,𝑡 + 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛𝑟𝑒𝑔,𝑡 + 𝐸𝑥𝑝𝑜𝑟𝑡𝑅𝑒𝑔,𝑡

Balance along supply chain
• 𝑒𝑥𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 = ൗ𝑠𝑒𝑛𝑜𝑛𝑑𝑎𝑟𝑦 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛

𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑒𝑑 𝑢𝑠𝑒𝑑

Balance in primary production input to output
• 𝐶𝑟𝑜𝑝 𝑦𝑖𝑒𝑙𝑑 = ൗ𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑜𝑢𝑡𝑝𝑢𝑡

ℎ𝑎𝑟𝑣𝑒𝑠𝑡𝑒𝑑 𝑎𝑟𝑒𝑎

• 𝐹𝑒𝑒𝑑 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 = ൗ𝑓𝑒𝑒𝑑 𝑖𝑛𝑝𝑢𝑡
𝑙𝑖𝑣𝑒𝑠𝑡𝑜𝑐𝑘 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑢𝑡𝑝𝑢𝑡

Balance in food availability and macronutrients
• Tracing for calories, protein, and fat in food tonnes

➢ Recompile and balance SUA data for 500+ commodities

➢ Land for 176 FAO primary crops ➢ Food calories for 444 FAO food commodities➢ Aggregated SUA balance (GCAM)

4. Summary

• We compiled a SUA dataset of 530 agricultural and food commodities and

constructed a nested commodity mapping to understand the relationship

across all the commodities.

• We developed a robust PCE approach that allow aggregating agricultural and

food commodities along the supply chain.

• The approach is transparent, reproducible, consistent, and more flexible and

results are more explainable.

• A R repo will be made publicly available, but it would benefit from the

continued efforts of a broader community to scrutinize, improve, update,

and maintain the data processing.

• Historical data, especially data in the model base year, is extremely important

for global economic equilibrium modeling. Thus, carefully bridging the gap

between the datasets and balancing assumption enhances scientific

robustness in economic modeling.


