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Energy Usage in Regional Food 
Production  

Agricultural Outlook Forum 2011
Promoting Sustainable Agriculture through Regional Food Sheds 



Energy Use in the Food System 

Heller and Keoleian, Report No. CSS00-04 of the Center for Sustainable Systems, 
 School of Natural Resources and Environment, University of Michigan, Ann Arbor, MI 



Transportation:  
distance and mode from producer to consumer  

http://www.ams.usda.gov/
AMSv1.0/ 2007   

24% from  
outside US  

28% from 
Ca and AZ 

16% from 
Florida 

Top three points of origin  



Consumption pattern:  
Per Capita Mean American Diet 

kcal/day kg/yr acres/yr 

Fr+Veg 

Grain for 
food 
Animal/
Feed 

0.35 

3753 1059 Fractional 
energy use 

360 

2318 

1045 

310 

321 

428 

0.15 

0.50 

Calculated from USDA and FAOSTAT data; Energy after Mattew and Weber 2008  



The goal:  
Evaluate efficiency and potential 
of a regional food system 



Previous work has focused on 
single crops 

INPUTS:  

OUTPUTS:  

Pimentel and Pimental, 1996;2007 



Local yields, 
small farms 

100 km 



Our approach: Whole Farm study  
Full “input/output” analysis for energy 

INPUTS:  
(1) “Direct” on-farm 

energy use 
(2)  “Indirect” energy: 

material inputs 
(3)  Labor  

OUTPUTS:  
Itemized production 



Output analysis: Calculating yields  
from diversified, sustainable farms 

     Mass of item i, kg yr-1 

Conventional Yield, kg acre-1 yr-1 
i=1 

N 

= Equivalent  
  land use 

Relative  
land use =     Equivalent land use  

Actual production area 

Relative Land Use > 1, diverse farms use more land 
Relative Land Use < 1, divers farms use less land 



Input –Output analysis:   
Preliminary results  

small, diversified vs conventional ag 

of  conventional
of  conventional

of  conventional



Energy Use in the Food System 

Heller and Keoleian, Report No. CSS00-04 of the Center for Sustainable Systems, 
 School of Natural Resources and Environment, University of Michigan, Ann Arbor, MI 



Per Capita Mean American Diet 

kcal/day kg/yr acres/yr 

Fr+Veg 

Grain for 
food 
Animal/
Feed 3753 1059 0.86 

360 

2318 

1045 

310 

321 

428 

0.03 

0.16 

0.67 

Calculated from USDA and FAOSTAT data; Land from Martin et al and Eshel et al. 2010  



Foodsheds,  
small to large 



Upper 
Mississippi  
Foodsheds 



Transportation: Distance and Load 

http://www.ams.usda.gov/
AMSv1.0/ 2007   

28% from 
Ca and AZ 

16% from 
Florida 

Top three points of origin  



Energy Use in the Food System 

Heller and Keoleian, Report No. CSS00-04 of the Center for Sustainable Systems, 
 School of Natural Resources and Environment, University of Michigan, Ann Arbor, MI 



Less than 2 miles 
80% walk or bike 



Distribution: 
Fresh from 

the farm  



Cultivated 
Land 

surrounding  
Chicago 



Increasing the data collection (2011) 



Challenge:  
Comparing “apples to apples” 



Energy Use in the Food System 

 Richard Schneider, formerly of Sysco, Ag Forum 2010 speaker 
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Greenhouse gas emissions 
associated with the US food system 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 

Enteric fermentation"

Agriculture land management"

Manure management"

Rice cultivation + "
             field burning"

Per capita tons CO2-eq/yr"

Energy use in the food system"

Transportation 
Ag production 



Land requirements 
 for US diet 

Data from USDA food availability, USDA grain 
yearbook, and FAOSTAT 



Population 
and land 
resources 
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Oak Park Farmer's Market

Sandhill Organics
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!( Oak Park Farmer's Market

[! Sandhill Organics

[! Oak Park Farmer's Market

GF Average CSA customer location

!( CSA customer addresses

!( Oak Park market customer addresses

GF Average market customer location

0 8 164
Miles

±Sandhill Organics
CSA and Market Distribution

Inset: Oak Park Farmer's Market Map by Hannah Radner and Esther Bowen


