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Economic Value of a Dairy Cow



Economic value of a dairy cow 
What is it?

Discounted future net 
return of a cow
Compared to a 
replacement

Projected net return of a 
cow - projected net 
return of replacement 
Includes replacement 
transaction cost

Vs.



Economic value of a dairy cow 
Variables with large impact

Cow productivity in 
relation with herd mates
Current lactation
Future lactations

Replacement genetics
Expected genetic 
improvement with a 
replacement

Milk

Genetics

Va
lu

e



Economic value of a dairy cow 
Critical economic implications
Optimal replacement 
management
Keep or replace

Crucial decisions
Breed or not breed
Use of special breeding 
options

Important information
Value of a pregnancy
Cost of a pregnancy loss
Cost of a day open



M
IM

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

0    1      2      3      4      5      6      7      8      9 

1  2  3  4  5  6  7  8  9        
PAR

MIP

b

dnb

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

1  2  3  4  5  6  7  8  9        

Replacement

Cow

Cow 
Value

Markov-chains
Basic principle of value of a cow

Cabrera, 2012

http://dairymgt.info/publications/2012_JDS_Cabrera.pdf
http://dairymgt.info/publications/2012_JDS_Cabrera.pdf


Basic principle of value of a cow
An application
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Months in the future

Cow Value = $625

PAR=3, MIM=5, MIP=1 



Calculating the value of a cow
Decision support tool

Example:
Value of this 2nd 
lactation, 1 MIM, 
open cow is $897



Economic value of a dairy cow
Practical decision-making
Cull or not cull
Positive cow value 
indicates cow brings more 
value than replacement

-$1,000
-$420
$160
$740

$1,320
$1,900

1 2 3 4 5 6 7 8
Lactation

Average
+20% milk
-20% milk

8 MIM, 2 MIP



Economic value of a dairy cow
Practical decision-making
Breed or not breed
Better chance for higher 
value cows

-$500
-$40
$420
$880

$1,340
$1,800

1 2 3 4 5 6 7 8 9 10

Months after calving

Average
+20% milk
-20% milk

2nd lactation cow



Economic value of a dairy cow
Practical decision-making
Treat or not treat
More investment allowed 
in higher value cows

-$225
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$675
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Months after calving 

Open
Pregnant 3 MIM
Pregnant 5 MIM
Pregnant 7 MIM

2nd lactation cow



Economic value of a dairy cow
Practical decision-making

Calculate the value of a 
pregnancy
Difference between 
pregnant and non-
pregnant

$125

$154

$183

$211

$240

3 4 5 6 7 8
Months after calving 

1st Lactation 2nd Lactation
3rd Lactation 4th Lactation

vs.



Economic value of a dairy cow
Practical decision-making

Calculate the cost of a 
pregnancy loss
Difference between non-
pregnant and pregnant

vs.
$170

$353

$535

$718

$900

1 2 3 4 5 6 7 8 9
Months in pregnancy

1st Lactation 2nd Lactation
3rd Lactation 4th Lactation



Economic value of a dairy cow
Practical decision-making
Calculate the cost of a 
day open
Difference between value 
of non-pregnant cow in 2 
successive days

vs. +1d -$225
$0

$225
$450
$675
$900

1 8 15
C

ow
 v

al
ue

, $

Months after calving E.g., $5.16 (month 2-3)
and $4.26 (month 5-6)

2nd lactation cow



Economic value all cows in herd
Ranked values for better decision-making

Herd’s individual cow 
values
Candidates for 
replacement
Best performing animals
Treatment decisions

Cow ID Cow value, $
5892 -1,123
6344 -243
435 -10

221 269
5543 2,213



Livestock Gross Margin for Dairy



Livestock gross margin for dairy
Price risk management insurance

Protects gross margin
Income over feed cost

Bundled price risk 
management
Floor milk price +
ceiling feed prices

Prices from CME
Class III
Corn
Soybean meal

10-month cycles
1 month skipped
Planning 11 months future

Re-insured 
USDA Risk Management 
Agency

Monthly selling
Premium subsidy 
available



Livestock gross margin for dairy
Price risk management insurance
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Livestock gross margin for dairy
How it works?

Guarantee  
Income Over Feed Cost 

Expected Income 
Over Feed Cost 

Deductible 
Level 

Expected 
Milk Income 

Expected  
Feed Cost 

Milk Yield 
Coverage 

CME 
Class III 

CME   
Corn 

CME  
SBM 

Expected 
Feed Use 

Actual  
Income Over Feed Cost 

Insurance 
Payout 

Premium 
Cost 

Target Net Guarantee 
Income Over Feed Cost 

Actual Milk 
Income 

Actual Feed  
Cost 

Final 
CME  

Class III 

Final 
CME  
Corn 

Final 
CME  
SBM 

Program  
Rules 

Market  
Data 

Producer 
Data 

Expected 
Milk Yield 

Producer 
Decision 

Subsidy 

After

Before



Livestock gross margin for dairy
Premium estimator



Livestock gross margin for dairy
Premium estimator



Livestock gross margin for dairy
Optimize the level of coverage



Livestock gross margin for dairy
Optimize the level of coverage

Optimized

vs.

47% coverage
Naïve

Optimized Naïve Gain
Total premium, $
Premium, $/cwt
Net guaranteed IOFC, $

2,450 3,004 554
0.06 0.07 0.01

207,085 200,583 6,502

Valvekar et al., 2010

http://dairymgt.info/publications/Valvekar.pdf
http://dairymgt.info/publications/Valvekar.pdf


FeedVal2012



FeedVal2012 concept
What is FeedVal?
Decision support tool
Assess the true value of 
feed ingredients

Assists in the 
management of
Purchasing feeds
Use available feeds
Formulate diets

Helps economical 
decision-making
Producers
Nutritionists
Lenders
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Select number of 
nutrients1

FeedVal2012



Select combination of 
nutrients2

FeedVal2012



Select ingredients3
FeedVal2012



Edit ingredients & their 
nutrient composition4

FeedVal2012



Edit ingredients units, 
DM & prices5

FeedVal2012



Perform a calculation!6
FeedVal2012



Perform a calculation!6
FeedVal2012



Analyze results7

Bargain!

Overpriced

FeedVal2012



Monthly market watch
Best feed ingredient prices 
ranked

Pricing drought 
stressed corn silage 

Assessment according to 
nutrient content

Pricing treated    
alfalfa hay

Fair price
Justify treating?

FeedVal applications
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June 2013 market watch



Nutritional Grouping Strategies



Feeding lactating cows differently
Some cows might be overfed

Same ration to all cows
All lactating cows receive 
same density diet

Preferred “high” rations
Low producing animals 
receive more nutrients 
than required



Improved nutrient 
use efficiency
Diet closer to cow 
requirements

Possible solution
Consider additional feeding groups

Lower feeding costs
Higher milk income 
over feed cost

Less nutrient excretion
Decreased 
environmental concerns

Less overfed animals
Decreased overweighted 
cows



Farm facilities or 
equipment limitations
Physical constraints

Why do not group more?
Probably many reasons

Other reasons
Trying to find them

Not enough expertise 
or knowledge available
Management constraints

Not enough labor or 
personnel
Labor constraints



Individual cow 
nutrient 
requirements
•Energy
•Protein

Strategies for grouping cows
Depend on farm and herd characteristics

Number of lactating 
cows on the herd

Farm characteristics
Capacity to handle 
lactating feeding 
groups

Adapted from McGilliard et al., 1983; 
St-Pierre and Thraen, 1999



Total net energy 
(NEtotal)
Energy required for 
maintenance + energy 
required for milk 
production

Cow nutrient requirement
Energy

NEmaintenance 
Function of animal 
body weight

NEtotal (Mcal) =  NEmaintenance + NEmilk

NEmaintenance = 0.079 x BW0.75

NEmilk 
Function of milk and 
fat production

NEmilk = Milk x (0.36 + 0.0969 x Fat%)

NRC, 2001



Total crude protein 
(CPtotal)
Protein required for 
maintenance + protein 
required for milk 
production

Cow nutrient requirement
Protein

CPmaintenance 
Function of animal body 
weight

CPtotal (g) =  CPmaintenance + CPmilk

CPmaintenance = 104.78 + 0.73 x BW 
                        - 0.00015432 x BW2

CPmilk 
Function of milk and fat 
production
CPmilk = Milk x (4586+1036 x Fat%)

McGilliard et al., 1983



Total dry matter intake 
(DMI)
Function of DIM, BW, 
and 4% fat corrected 
milk (4% FCM)

Cow feed requirement
Dry matter intake

DMI (kg) =  (0.372 x 4% FCM + 0.0968 x BW0.75) x (1 - e(-0.192 x ((DIM/7) + 3.67))

4% FCM = 0.4 x Milk + 15 x (Fat%/100) x Milk

NRC, 2001



Estimation based on
•Lactation
•DIM
•Cohorts’ average BW

Cow body weight
Measurements are not always available

Korver et al., 1985 function 
fitted to NRC, 2001
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Days after calving

Lactation 1 (1,100 lb)
Lactation > 1 (1,320 lb)



Lead factor
Multiplicative factor to 
adjust nutrient 
requirements of a group

Nutrient requirement for a group 
Energy and protein

NEgroup (Mcal) =  83rd Percentile 

Stallings and McGilliard, 1984

CPgroup (%) =  83rd Percentile 



Days after calving (DIM)
Based on stage of 
lactation

Criteria for grouping
Several criteria exist

McGilliard et al., 1983; St-Pierre and 
Thraen, 1999

Fat corrected milk
Based on level of 
production measured as 
FCM

Dairy merit
Function of both FCM and 
BW

Cluster
Function of NE and CP. 
Seems to be most efficient 
criterion.

NE

CP



Price NE and CP
Nutrient values NE     ($/
Mcal) and CP ($/kg)

Calculate the value of NE and CP
Determine diets’ cost

Value of NE and CP 
could be available on a 
farm
Based on farm 
experience

Value of NE and CP 
could be deducted
Using referee feeds

Corn %CP + Corn Mcal NE = $/kg Corn Price
SBM %CP + SBM Mcal NE = $/kg SBM Price



Non-linear optimization
• Iterative process
•Search for global 
maxima IOFC

Optimize cows to a feeding group
Maximize the income over feed cost

Max(IOFC) = SUM(IOFCgroup)

IOFCgroup = Milk Value - Feed Cost



Management cost
•Additional labor
•Extra management

Additional costs and benefits
Impacts grouping feeding strategies 

Milk depression
•Cow social interactions
•Diet changes

Avoid costs
•Additives savings



Net return
+ Max (IOFC)
-  Extra management
-  Milk depression
+ Savings

Overall net return
Bottom line grouping strategies

VS.



Grouping strategies
For feeding lactating dairy cattle



Get the farm data
Farm time specific dataset

NE and CP value
•Farm known value
•Calculated from corn 
and soybean meal

Grouping strategies
•Farm current situation
•Possible situations

Cow information
Table of specific data

Milk price
•Farm known value

Additional information
•Cow’s BW, or
•Parity’s average BW

Cow ID Parity DIM Milk, 
lb/d

Milk 
fat, %

6234 1 84 62 4.1

132 7 118 73 3.8
6196 1 198 85 3.4
6149 4 199 114 3.6
5045 2 280 81 4.3



Grouping strategies
Farm possibilities

Currently 
grouping?

How many 
groups farm 

can do?

How many 
groups farm 

does?

Current 
diet 

formulation

How many 
groups farm 

can do?
Size of 

possible 
groups

Size of 
possible 
groups

Additional 
costs and 
benefits

Current 
diet 

formulation

Additional 
costs and 
benefits

yes

no



Tool illustration
Economic impact of grouping

Current situationCurrent situation
Lactating cows 470
Number groups None

NE, Mcal/lb 0.80
CP, % 17%

Possible situationPossible situation
Number groups 3

Group sizes 100, 100, 270
Added cost, $ $1,000/month

Milk loss 5 lb/cow
Milk loss time 4 days
Saved cost, $ $0



Decision support system illustration
Cluster grouping criteria

Possible situationPossible situationPossible situationPossible situation
Cow 

numbers
NE,  

Mcal/lb
CP,  
%

IOFC,
$/cow/day

Group 1 270 0.71 16.05 9.3
Group 2 100 0.65 14.18 7.2
Group 3 100 0.62 13.07 4.7

$1,336

$1,189
Annual value of  grouping

$147,000/470 cows

x1,000

3 
groups

no groups Cabrera et al., 2012

http://dairymgt.info/publications/2012_Cabrera_4-State_Paper.pdf
http://dairymgt.info/publications/2012_Cabrera_4-State_Paper.pdf
http://livepage.apple.com/
http://livepage.apple.com/


Analysis from dairy farm records
30 Wisconsin dairy farms

No grouping vs. 3 
groups
•Same size groups

Same prices for all
•$15.89/cwt milk
•$0.14337/lb CP
•$0.1174/Mcal NEl Projected body weight

•1,100 lb primiparous
•1,300 lb multiparous

Cluster grouping
•83rd percentile CP and 
NEl



Analysis from dairy farm records
30 Wisconsin dairy farms

Number of 
lactating 

cows (n=30) 

Income over 
Feed Cost      

(no grouping)

Income over 
Feed Cost         
(3 groups)

$/cow per year$/cow per year
Mean 788 $2,311 $2,707

Minimum < 200 $697 $1,059
Maximum > 1,000 $2,967 $3,285

Increase of IOFC ($/cow 
per year)
•Between 7 and 52%
•Mean =  $396
•Range = $161 to $580

After reasonable extra 
costs
•Still increased net margin 
of between 5 and 47%
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