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Brazilian Beef Cattle
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Pasture: 162 M hectares

Occupancy rate: 1.2 head/ha

Stocking rate: 0.83 AUE/ha

Herd

193.4 M
million of cattle

98.4 M heads of cows
53.1 M heads of calves
39.2 M heads of oxen
2.1 M heads of bulls

47 cows/bull

0.54 calf/cow

8 M semen doses

42.5 M slaughtered cattle
8.3 M tonnes of carcass

22% slaughtering rate

205.8 kg average carcass weight
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Objetive

To develop and describe an agent-based simulation 
model that allows the evaluation of the technical 

and economic component of two scenarios 
composed of Natural Mating (NM) and Fixed-time 

Artificial Insemination (TAI) + NM
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The real world

The problem
The solution 

The model

The world of models

The solution at the model level

Experiments

RISK-FREE SPACE
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Methodology

• Instituto de Zootecnia - Centro de Bovinos de Corte 
(Sertãozinho São Paulo State Brazil)

• Data base of 9,781 animals (2015 to 2018)

• Productive and reproductive parameters and performance

• Parameters used in the model include fixed values and 
probability distributions



Model Translation 



Conceptual model



Time unit = Days







Results
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Distribution of female herd by category, from March 1 of year 4 
to February 1 of year 5, from the simulated time horizon
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Results of reproductive parameters for the 

two scenarios analyzed, NM and TAI+NM1

Parameter NM TAI+NM

Steer weaning weight 203.55 ± 2.63 kg 214,08 ± 4.11 kg

Heifer weaning weight 184.85 ± 2.63 kg 193.53 ± 2.56 kg

Calves/ha 0.48 ± 0.03 Calf 0.57 ± 0.02 Calf

kg/ha 95.43 ± 6.61 kg/ha 116.84 ± 5.79 kg/ha

Weaning weights/exposed cows 128.07 ± 4.97 kg 155.41 ± 7.57 kg

1 NM = Natural mating; TAI = Fixed-Time Artificial Insemination. Each model was run 5 
times. Values are means ± SD of the 5 runs. 
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Effect of the scenario, NM and TAI+NM1, 

on the reproductive parameters

Parameter NM TAI+MN

Pregnancy rate for heifers 76.14 ± 3.34% 88.24 ± 2.92%

Pregnancy rate for cows 70.72 ± 1.35% 80.43 ± 1.72%

1 NM = Natural mating; TAI = Fixed-Time Artificial Insemination. Each model was run 5 
times. Values are means ± SD of the 5 runs. 
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NM = R$ 303,255.00 ± 27,915.00

TAI+NM = R$ 352,025.00 ± 19,343.00

NM TAI+NM

Note: € 1.00 = R$ 4.24

▲ +16.08%

Economic analysis: revenue
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NM = R$ 6.84 ± 0.49

TAI+NM = R$ 5.86 ± R$ 0.28

NM = R$ -21,611.00 ± 28091.00

TAI+NM = R$ 10,522.00 ± 19451.00

NM            TAI+NM
NM             TAI+NM

NM = R$ 321,160.00 ± 5,764.00

TAI+NM = R$ 338,600.00 ± 4,191.00 

NM TAI+NM

Note: € 1.00 = R$ 4.24

Economic analysis: costs
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Final considerations

Tool with great contribution potential

Develop multiple scenarios - Predict impacts

Support for future research
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Parameters used in the simulation model to describe the transition rates and / or the times used for the agents 
to move between the different states. 
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