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Introduction

• 21-day pregnancy rate (# pregnant / # eligible for 
pregnancy in 21-day period) remains major measure 
of reproductive efficiency in dairy herds.

• Few recent studies reported economic value of 
marginal change in pregnancy rate.

• Objective: Estimate economic value of a 
marginal increase in 21-day pregnancy rate.



Determinants of Value of Pregnancy Rate

• Biological
– Milk production, feed intake, service rate, 

probability of conception, abortion, involuntary 
culling, …

• Prices
– Heifers, cull cows, calves, milk, feed, labor, …

• Management
– Start and stop breeding policy, voluntary culling 

policy, availability of heifers, …



Methodology
• Define discrete cow states (28,620), combination of:

– Level of milk yield (1 - 15), Lactation number (1 - 12), Month 
after calving (1 - 24), Month pregnant (0, 1 - 9)

• Each cow state has own revenues, costs, transition 
probabilities to other states

• Determine best (breeding and) replacement decision 
for each cow state (affect transition probabilities)
– Solve by dynamic programming (DP)

• Calculate herd statistics based on performance and 
decision for each cow state, weighted by probability
– Markov chain

• DairyVIP model: http://dairy.ifas.ufl.edu/tools



Some Key Assumptions

Minimum VWP: 2 months
Service rate: 43%
Prob. concept.: 40% reduces to 26% late in lactation
Prob. fetal loss: 8%
Cost / breeding: $15
Heifer price: $1600
Cull price: $0.74/kg
Milk price:          $0.31/kg
Feed cost, wet:  $0.20/kg DM
Lactation curves



Design

• Increase service rate and probability of 
conception similarly, from -15% to +30% with 
increments of 5%, to increase probability of 
pregnancy (pregnancy rate) and observe 
profit / slot / year.
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Plan A: Default inputs

Plan B: Service rate +5%; Probability of Conception +5%



Value of 1 Percentage Unit 
Increase in Pregnancy Rate
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Change in Sales and Costs 
with a 1-percentage Unit Increase in Pregnancy Rate
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Herd Structure & Milk Production
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Effect of Heifer Price

-100
0

100
200
300
400
500
600
700

0% 20% 40% 60%
Pregnancy Rate

Pr
of

it,
 $

/s
lo

t/y
ea

r

$1280 
$1600 (default)
$1920 



Effect of Heifer Price 
Marginal Value of Pregnancy Rate
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Effect of Milk Price 
Marginal Value of Pregnancy Rate
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Effect of Milk Yield 
Marginal Value of Pregnancy Rate
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Effect of Forced Culling 
Marginal Value of Pregnancy Rate
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Summary
1. Improving pregnancy rate is worth more when 

pregnancy rate is low.

2. Improving pregnancy rate is worth more with 
higher heifer prices, less forced culling.

3. Greater milk yield and higher milk prices 
increased value of marginal change in 
pregnancy rate only when pregnancy rate was 
greater than 14%.

4. Effects of other inputs not yet evaluated.



Thank You

Albert De Vries
devries@ufl.edu
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