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Steps to converting Ag Budget to I-O 
production function

1. Develop a detailed enterprise budget
2. Map budget sub-categories onto input-output sectors
3. Convert a sector’s costs that include retail, wholesale and transportation 

margins into producer prices only
4. Allocate the sum of retail, wholesale and transportation contributions to 

their respective sectors
5. Separate margined costs into domestically produced and imported 

shares
6. Aggregate the imported contributions across sectors and assign to a 

single “imports” sector
7. Scale the margined and import-purged accounts up to the regional 

output level and determine the factor share of each sector.



1. Developing an enterprise budget

• Enterprise budget determines quality 
of I-O production function.

• At minimum, enterprise budget 
should include info on fixed and 
variable input costs (i.e. “KLEFMA” 
inputs)

• Fixed inputs typically include 
information on “DIRTI five”

• Enterprise budget used as if it came 
from representative firm in region.



2. Mapping budget categories onto I-O 
sectors
• Budget categories assigned to I-O sector 

accounts.

• Payments to labor, capital and government 
assigned to primary factor accounts within 
value added.

• Overhead can be split into I-O accounts 
(i.e. legal, accounting, etc.)

• See Thorvaldson (2011) for mapping of 
Colorado corn to IMPLAN sector scheme.

• Process can be streamlined through the 
use of a relational data model.



3. Distinguish between purchaser and 
producer price expenditures
• Determine which budget categories are in 

purchaser vs. producer prices

• Un-margined budget categories give biased 
weight to some sectors, while under-
representing other sectors

• For WA grass seed, fertilizer, pesticide, fuel 
and oil are assumed to be in purchaser prices 
(i.e. require margining)

• Retail, wholesale and transportation margins 
for these sectors obtained from BEA 
benchmark I-O table

• Remaining sectors assumed to be in producer 
prices



4. Allocating margin contributions to 
responsible sectors
• Producer price share of purchaser prices (by sector) 

available from the U.S. Bureau of Labor Statistics

• Producer prices for retail, wholesale and 
transportation sectors measured using the shares of 
intermediate demand in the forward-staged 
production flow for the sectors that require 
margining

• These intermediate demand shares reduce the 
expenditures of the sectors whose costs are 
measured in purchaser prices

• By including the sum of the retail, wholesale and 
transportation sectors’ contributions, the result is an 
accurate set of producer-price expenditures by 
sector for the enterprise.



5. Create import-purged sector expenditures

• Separate each producer-priced expenditure 
category into domestically-purchased share 
and imported share

• Percent of input purchased locally defined as 
regional purchase coefficient (RPC)

• Product of input expenditure and its RPC 
equals its import-purged amount

• Product of input expenditure and 1-RPC 
equals its imported amount

• Inserting a new row containing the sum of all 
imported expenditures completes the 
transformation from ag budget to I-O 
production function



6. Scaling import-purged accounts to regional 
output level
• Import-purged, per unit accounts 

now need to be scaled to regional 
output of new sector

• Regional output of new sector 
equal to the product of total cost 
per acre and the number of acres 
harvested



7. Converting levels to factor shares

• Import-purged, producer price expenditures 
converted to factor shares by dividing each 
input by total expenditure

• A sector’s production function, expressed as 
factor shares show the proportion of each 
input needed to generate a dollar’s worth of 
output

• These shares, also known as absorption 
coefficients, are used as column data for the 
new sector within the input-output accounts

• Developing I-O factor shares can lead to a 
more tailored analysis for specific enterprises 
in a particular region



What next?
• Adding new production function to underlying accounts vs. software 

work arounds (i.e. analysis-by-parts)
• Proprietary software often holds the number of I-O sectors (n) constant
• Often have to remove social accounts from software in order to develop (n+1) 

sectors
• Software work arounds may not disaggregate new sector from underlying 

social accounts

• Developing an I-O production function is only half the battle
• I-O sectors have both a column and a row
• Column of factor shares developed from enterprise budget
• Row of demand shares developed from farm marketing survey
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