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PEATSIM-AR 
MODEL DESCRIPTION 

 

Quantitative models have been used for decades to study 

the impact of policy changes and other events on 

different economic variables. The use of such tools is 

important, because they generate information relevant 

to decision-making and policy strategy. Models allow to 

estimate the direction and order of magnitude of impacts 

on prices, production, consumption, trade and their 

interactions. 

In the case of the agricultural sector, impact policy 

analysis through quantitative methods is usual in 

developed countries. However, in Argentina we find that 

the use of such models is not frequent.  

Despite the importance of agriculture for the Argentine 

economy and world trade, there is a large void in the 

quantitative analysis of the agricultural policy. In 

response to this issue, the INAI Foundation initiated an 

ambitious project to implement a model that includes 

Argentine specificities, called PEATSim-Ar. 

The Partial Equilibrium Agricultural Trade Simulator 

(PEATSim) was originally developed by the Pennsylvania 

State University and the Economic Research Service (ERS) 

of the U.S. Department of Agriculture (USDA). In 2008, 

the Policy Analysis Unit of the Ministry of Agriculture, 

Livestock, Fisheries and Food of Argentina was interested 

in this model, so they seek support from the INAI 

Foundation to improve its operation.  

Following this request, the INAI Foundation requested 

the cooperation of the Agricultural Integration Project 

(PIA, according to its initials in Spanish) funded by the 

IDB-MIF, in collaboration with other three institutions: 

                                                           

1 http://www.insercionagricola.org.ar 

The Argentinean Rural Society (SRA), the Dairy Industry 

Federation of Argentina (CIL) and the Argentine Rural 

Confederation (CRA) 1.  

After three years of work, PEATSim was substantially 

changed and improved to incorporate the specific needs 

of Argentina. Honoring the origin of the model, but 

stressing the significant differences introduced by the 

local technological changes, we re-named the model as 

PEATSim-Ar. 

PEATSim-Ar is a partial equilibrium agricultural model, 

thus the focus is placed on the supply and demand of the 

products of interest. Usually these models omit the 

production factor markets, but in this case the land factor 

is included, given its importance for the sector.   

 

TABLE 1: REGIONS IN PEATSIM-AR 

Argentina 
Brazil 
Paraguay 
Uruguay 
Bolivia 
Chile 
Colombia 
Peru 
Venezuela 
Canada 
Mexico 
EEUU 
Rest of America 

Algeria 
Egypt 
Rest. of  Africa 
China 
India 
Japan 
South Korea 
Malaysia 
Indonesia 
Singapore 
Vietnam 
Rest of Southeast 
Asia 

Rest of Mid-East 
Rest of Asia 
European Union 
Russia 
Ukraine 
Rest of Europe 
Australia 
New Zealand 
Rest of the world 

 

 

The model divides the world in 33 countries or regions, 

which implies a high level of detail compared to similar 

tools, as shown in Table 1. The universe of products is 
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also wide, including the primary production of cereal 

crops and oilseeds, as well as the processing of the latter 

for the production of oils and meals, in addition to meat, 

dairy products and biofuels (Table 2).  

Several policies are taken into account, including import 

tariffs, quotas, production subsidies, target prices, 

intervention prices, export duties, and quantitative 

restrictions on exports, among other.  

Output variables include international and domestic 

prices, harvested area and crop yields, production, 

exports, imports, consumption, the stock / consumption 

relation, and export tax revenues. Likewise, total 

consumption may be analyzed through its components: 

final consumption, animal feeding, processing (oilseeds 

and milk), biofuels, and other uses. These variables may 

be observed for each country and product modelled, 

and, given the dynamic nature of the model, for each 

historical or projected year.  

Thanks to this level of detail, the model can assist 

economic analysis in many fields. For example, some of 

the commercial topics that can be addressed are the 

potential bilateral agreements between Argentina and 

another countries, or among third party countries, the 

expansion of the tariff quotas, or the imposition of other 

trade barriers. It can also give answers regarding the 

impact on prices of the growth rates of global GDP, the 

increase of costs due to the rise of the oil price, climate 

impacts such as droughts, or changes in the biofuel 

quotas, among other issues.  

On the other hand, the model is a useful tool for the long-

term outlook, since it makes possible to generate a 

baseline scenario, where current policies are maintained, 

as well as for the generation of alternative scenarios in 

view of possible changes in political, technical, economic 

or demographic tendencies.  

 There are currently two versions of the model in 

operation. The first one assumes that products of 

different origins are perfect substitutes, which implies 

the existence of a single international price for each 

product. The second one admits product differentiation 

by country of origin (following Armington, 1969), and it is 

more appropriate for the analysis of bilateral or regional 

trade agreements, since it allows for assessing changes 

throughout the entire bilateral trade matrix.  

 

TABLE 2: PRODUCTS IN PEATSIM-AR 

Grains Oilseeds Oils Meals 

Rice  

Wheat 

Corn 

Barley 

Sorghum 

Other grains 

Soybean 

Sunflower 

Rapeseed 

Peanut 

Cotton seed 

Palm kernel 

Soybean 

Sunflower 

Rapeseed 

Peanut 

Cotton seed 

Palm 

Palm kernel 

Soybean 

Sunflower 

Rapeseed 

Peanut 

Cotton seed  

Palm kernel 

Other crops 
Meat and 

Milk 

Dairy 

products 
Biofuels 

Cotton fiber  

Sugar 

Beef and veal 

Pork 

Poultry 

Milk 

Drinking Milk 

Butter 

Cheese  

Whole dry m. 

Nonfat dry m. 

Other dairy 

Biodiesel  

Bioethanol  

DDGs 

 

 

The model equations are symmetrical for each country, 

that is, they have a similar structure. This does not mean 

that different producers will react similarly to the same 

stimuli, but the data base will control the activation of 

specific behaviors in a given country. Therefore, only 104 

equations are defined generically, which translates in 

27,028 equations that are resolved in each period.   

PEATSim-AR is a mathematical model, not an 

econometric one, as the parameters are not estimated 

from historical data, but they are taken from different 

models and estimations from various authors. In 

addition, the model includes algorithms that permit to 

re-calibrate the elasticity matrixes in such a way that they 

are consistent with each other, even when they come 

from different sources, according to the microeconomic 

theory.  
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The specification of the supply equations depends on the 

product in question, according to their belonging or not 

to the groups: crops, oils, meals, meat, dairy and biofuels. 

On the other hand, the behavior of the demand is 

distinguished by the use of the product: final 

consumption, animal feeding, crushing (oilseeds), 

biofuels, stocking, and other uses. From the differential 

between the supply and the demand in each country 

comes the net trade, which amounts to zero worldwide, 

which is obtained by adjusting international prices to 

their equilibrium levels.  

Starting with the supply, the harvested area and the 

yields of the crops are estimated separately. The first one 

depends on the producer prices of each crop through a 

matrix of elasticities, so higher prices foster the 

expansion of the area as much as the substitution of one 

crop for another. Here the price is adjusted by a cost 

index of inputs. Harvested land also depends on the area 

in the previous period, which allows for a partial 

adjustment of the supply in the short term.  

There is an additional factor in the case of crops that 

admit a double harvest: specifically, wheat supply 

depends on its price in a positive way, and negatively, on 

other crops that compete for area. Double-cropping is 

taken into account for the regions where wheat followed 

by soybean is possible.  

Yield per hectare is determined by means of two 

components. Firstly, there is a tendency component, that 

is, an exogenous growth rate that does not depend on 

market conditions. On the other hand, there is a term 

that reacts to prices, so that more favorable margins 

permit the use of better inputs, which impacts on yields.  

Multiplying the area by the yield, the amount produced 

is obtained, except in the case of by-products cotton seed 

and palm kernel, which are calculated as a fixed 

proportion of the production of cotton and palm oil, 

respectively.  

For each element in the meat and milk group, there is a 

curve of supply that depends on the production in the 

previous period, the relative prices in the meat group, an 

exogenous yield, the prices of land, and a cost index for 

animal feed.   

Among the processed goods, the production of oils and 

oilseed flours is calculated as fixed coefficient of the 

volume of oilseeds processed, whose determination is 

described below. Finally, the production of milk 

derivatives is a function of the relative prices of the 

different milk products, and it is proportional to the 

amount of milk processed.  

Analyzing the components of the supply, we find that the 

consumption per capita is a function of the consumer 

prices through the elasticity matrix of demand price, and 

of the income per capita, through the income elasticity. 

This value is multiplied by the population to obtain the 

final consumption.  

On the other hand, the use of grain or meal for animal 

feed comes out of multiplying the requirements of meat 

per kilogram in the base, times the amount of meat 

produced, which is then adjusted by two factors. The first 

one reflects the capacity of substitution among different 

feeds, depending on their relative prices through a matrix 

of elasticities that measure, indirectly, the degree of 

substitution possibilities. The second factor, applied only 

to beef and crude milk, represents the substitution 

between feedlots and grazing reacting to the feed and 

land relative prices. This substitution is assumed small, 

and it is applied only to Argentina (for the rest of the 

countries, the pastureland is assumed constant). 

The demand of each oilseed for crushing depends on the 

crushing margin, calculated as the sum of the product 

prices times the yields, divided by the price of the grain, 

and an index that reflects the installed capacity. 

Therefore, better margins produce a wider use of the 

installed capacity. This one also evolves in time according 

to an equation that depends on the margin, the installed 
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capacity in the previous period, and a trend. The 

equations are calibrated in such a way that if the margin 

is held constant the installed capacity grows according to 

the recent historical trend.  

The consumption of feedstock for the production of 

biofuels works similarly to the demand of oilseeds for 

crushing. Again, higher margins provokes a wider use of 

the installed capacity on the one hand, and the growth of 

such capacity for the next period on the other.   

There is as well a high substitution elasticity for the 

selection of inputs in the case of biofuels that can be 

produced from more than one feedstock. For instance, 

the EU uses wheat, corn, barley, and sugar beet to 

produce ethanol.  

Stock / consumption ratio at the end of each period is a 

function of the ratio in the previous period, and the 

expected price variation for the next period. This 

expectation can be myopic or adaptive. However, the 

whole system is calibrated so that the stock / product 

relation is relatively constant, due to a lack of 

information on the correct elasticities.  

Finally, the last element of the local demand is known as 

‘other uses’. This variable is relatively small, with a value 

of zero for most products. In the cases that it is positive, 

it is assumed to move proportionally to total 

consumption.  

Given the described behavior of supply and demand in 

each country, the model is solved for each period, 

determining the international reference price of each 

product, which balances the global supply and demand. 

This price is transmitted to each country by means of a 

transmission equation that allows to introduce rigidities 

when necessary, as well as apply the exchange rate.  

The calculation of the domestic price is complex, though 

it is simplified for the countries where there are no 

intervention price policies, such as Argentina.  The 

domestic price is a weighted average price of import and 

export prices; therefore, in our country domestic prices 

are calculated almost exclusively from  export prices. 

Then export duties and the differentials that may arise 

from quantitative restrictions to exports are discounted.  

In the case of beef export restrictions, there was a 

percentage of 18% of export quota in relation to 

production, and the differential between the export and 

internal prices is adjusted automatically to satisfy such 

quota, which is possible given the specification of the 

“mixed complementarity” model.  

Export restrictions for wheat and corn were 

contemplated in the baseline as an ‘ad valorem’ 

equivalent export duty, that is, as a percentage reduction 

on the FOB export price.  The price gap was projected 

from the observed priced data of the last three crop 

years. 

 

  

 


