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Measuring Economic 
Performance  

The objective of our research is to provide 
measures of economic performance for 
agriculture for 20 countries, including Argentina 

 

This is a truly an international effort with the 
following collaborators: Sean Cahill, Agriculture 
and Agrifood Canada; Ariel Coremberg, 
University of Buenos Aires, and Ramiro Costa, 
Buenos Aires Grain Exchange; Jose Gasques, 
Ministry of Livestock, Agriculture, and Food, 
Brazil; Carlos San Juan, University Carlos III of 
Madrid; Nilabja Sengupta, Institute of Economic 
Growth, India; Yu Sheng, ABARES, Australia; 
Masahiko Gemma, Waseda University, Japan; 
Sun Ling Wang and Eldon Ball, ERS 

 



The US Department of Agriculture (USDA) 
routinely publishes total factor productivity (TFP) 
measures, and this provides a template for our 
research 

 

The USDA’s Economic Research Service (ERS) 
bases it productivity statistics on a sophisticated 
system of production accounts 

 

The TFP model is based on the translog 
transformation frontier 

 



It relates the growth rates of multiple outputs to 
the cost-share weighted growth rates of labor, 
capital, and intermediate inputs 

 
The applied USDA model is quite detailed 

 
The changing demographic character of the 
agricultural labor force is used to build a quality-
adjusted index of labor input 

 
Our measure of capital input begins with data on 
the stock of capital for each component of capital 
input 

 



For depreciable assets, the capital stocks are the 
cumulation of all past investments adjusted for 
discards of worn-out assets and loss of efficiency 
of assets over their service life 

For land and inventories, capital stocks are 
measured as implicit quantities derived from 
balance sheet data 

Indexes of capital input are formed by 
aggregating over the various capital assets using 
cost-share weights based on asset specific rental 
prices 



Indexes of energy consumption are calculated by 
weighting the growth rates of petroleum fuels, 
natural gas, and electricity by their shares in the 
overall value of energy inputs 

Fertilizers and pesticides are important 
intermediate inputs  

Price indexes for fertilizers and pesticides are 
constructed using hedonic methods 

The corresponding quantity indexes are formed 
implicitly by taking the ratio of value of each 
aggregate to its hedonic price index 

 



An index of intermediate input is calculated by 
weighting the growth rates of each category of 
intermediate inputs by their share in the overall 
value of intermediate inputs  

The result is a time series of productivity indexes 
currently spanning the period 1948-2009 

We also construct accounts for the US states, 
which allow estimates of the growth and relative 
levels of productivity 

Both state and aggregate farm sector measures 
can be found at our website: 
http://www.usda.ers.gov/data/agproductivity/ 

 



Sources of Growth in 

Agriculture 

Input growth typically has been the dominant 
source of economic growth for the aggregate 
economy and for each of its producing sectors 

 

Jorgenson, Gollop, and Fraumeni (1987) find that 
output growth relies most heavily on input growth 
in forty-two of forty-seven private non-farm 
business sectors, and in a more aggregate study 
(Jorgenson and Gollop, 1992) in eight of nine 
sectors 

 

Agriculture turns out to be one of the few 
exceptions; productivity growth dominates input 
growth  



This result is confirmed in table 2 of our wedsite 
which reports the source decomposition of output 
growth for the full 1948-2009 period and for 
twelve peak-to-peak subperiods 

 

Note: the contribution of each input equals the 
product of the input’s growth rate and its 
respective share in total cost   

 

Over the full 1948-2009 period labor input 
declined at a 2.51% annual rate 

 

When weighted by its 20% cost share, the 
contraction in labor contributes an average -0.51 
percentage points to output growth 



Growth of capital input (excluding land) contributed 
just 0.02 percentage points to output growth 

 
Land input declined at a -0.51% average annual 
rate; its contribution to output growth averaged 

 -0.08 percentage points 
 
Intermediate input’s contribution averaged a 
substantial positive rate equal to 0.69% per year 
 
The net contribution of all inputs was just 0.11 
percentage points, leaving responsibility for the 
1.63% annual growth rate in farm sector output to 
productivity growth 

 

 



Current Research 

Objectives 
Using the work of the ERS as a template, we will 
develop a source decomposition of output growth 
for agriculture for all 20 countries 
The recent spike in commodity prices has led 
some to suggest a slowing of productivity growth 
(Alston, Anderson, James, and Pardey, 2010). 
 
The evidence in support of a slowdown is largely 
anecdotal; the official USDA statistics do not 
support a slowdown 
 
Nonetheless, the availability of the production 
accounts will allow us to assess the slowdown 
hypothesis on a  global level 
Lastly, we will employ the production accounts to 
investigate the convergence hypothesis 

 
 



 

 

A more detailed discussion of methods and data 
and complete references can be found at our 

website 

 
http://www.ers.usda.gov/Data/AgProductivity/ 
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