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This research studies the physical, economic and financial results obtained by the
application of an array of technical methods on the beef production system under
grazing conditions generally applied in the “wet argentine pampa”. A simulation
model of a ranch was developed to represent the responses to the use of different
technological packages. Systems Dynamics is the tool employed in this study.

The Argentine beef production system under grazing conditions is integrated by two
subsystems: the first is the cow-calf operation and the second is the fattening of
calves after weaning. One of the most important figures of the first subsystem is the
variable which reflects the number of animals per unit of surface, or carrying
capacity. Carrying capacity, feedstuffs quality and ranch management practices —for
example: the employment of compensatory growth— are the most important aspects
of the second subsystem. The beef production system was simulated  employing
these variables (carrying capacity, the quality of diet, compensatory growth) as
management tools. It also considered  the economic and physical answers reached
by modifying them.

The response to changes of the variables above mentioned variables has been
observed  on the economic result ($), return on capital (%), gross margin ($/Ha), beef
production (Kg/Ha) and forage requirements (cow equivalent/Ha). These results
confirm the figures mentioned in the bibliography of reference to this subject.

This study has done a sensibility analysis and a risk evaluation to measure the
economical support of the thesis. Also, it was useful to analyse different strategies in
the beef  production system.
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DESIGN OF THE  MODELO
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DESIGN OF THE MODEL

FLUX DIAGRAMS : BIOLOGICAL COMPONENTS 
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DESIGN OF THE MODEL

FLUX DIAGRAM: GROWTH RATE AND FORAGE AVAILABILITY
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DESIGN OF THE MODEL

FLUX DIAGRAM: INTAKE OF THE GRAZING ANIMAL
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DESIGN OF THE MODEL

FLUX DIAGRAMS: EVOLUTION OF HEAD COUNT IN A COW CALF OPERATION
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DESIGN OF THE MODEL

FLUX DIAGRAMS: INDIVIDUAL BEEF PRODUCTION 
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RESULTS OBTAINED

VARIATION IN GRAZING VOLUNTARY INTAKE
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RESULTS OBTAINED

LIVE WEIGHT DAILY GAIN (LWDG) VARIATION 
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RESULTS OBTAINED

VARIATION OF ENERGETIC CONCENTRATION IN THE DIET  (Net energy for maintenance)



RESULTS OBTAINED

VARIATION OF ENERGETIC CONCENTRATION OF THE DIET  (Net energy for weight gain)



RESULTS OBTAINED

TOTAL BEEF PRODUCTION VARIATION AS CORN SUPPLEMENTATION INCREASES
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RESULTS OBTAINED

BEEF GROSS MARGIN VARIATION AS CORN SUPPLEMENTATION INCREASE
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RESULTS OBTAINED

VARIATION OF HERD REQUIREMENTS AS SEASONS GROW UNFAVORABLE
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Systems dynamics is a methodology that simplifies the analysis of complex systems in which
a large number of interrelations between variables is found, and in which intuition is not
sufficient or trustworthy in the decision taking process.

The use of this methodology permits a clear visualization of the cause: effect relationships that
are hard to explain and weren´t previously noted.

The results obtained in the simulation do not differ w ith other methods in the calculi
employed. The  advantages found by the use of Systems Dynamics are two: on one side the
transparency of the formulas and equations employed, w ich facilitates enormously the
communication. On  the other side the comprenhension achieved thru the flux diagrams. Both
factors add significant value to team work.

It is possible to extend this methodology to other environments, finding that it is an
extraordinary tool in production strategy analysis, simplifying the comprenhension of the
system. As an example the model proves that a modification of the quality of the diet modifies
the economic result.

CONCLUSIONS
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