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® Replacement rate, (also commonly called “cull rate” or “herd
turnover”) is a very controversial subject

® In most dairies, youngstock development for replacement
typically ranks as the 2" or 3" largest variable cost

e Consequently, producers and consultants tend to focus on this
large explicit cost and conclude that the goal should be to
lower herd turnover as much as possible

— i.e., they overlook the lost opportunity cost of this decision



e Excessive focus on the explicit cost of heifer programs while ignoring
potential lost opportunity cost of failing to appropriately replace less
profitable cows may result in incorrect decision making and reduced

whole herd profitability
— Raising fewer heifers - Lower replacement rate - Lower explicit cost
— But likely higher implicit cost due to reduced future milk production
e Using cost ranking to prioritize spending cuts is inappropriate.

— Feed cost is the single largest variable cost. That does not imply that a
dairy should feed every other day feeding to save money...

— Spending should be prioritized based on ROI, risk, time-frame, and
cash flow
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Definition of Cull Rate and Replacement Rate:

Assuming a stable herd size:

« Cull Rate (or Herd Turnover):

(# Sold + # Died)/Avg # Milking and Dry  (all within the same 12-month period)

EVENTS\SS SOLD DIED for LACT>0 (numerator)
ECON\ID (denominator)
OR

 Replacement Rate:
# 1st time Calvings /Avg # Milking and Dry (all within the same 12-month period)

COUNT FDAT>-365 LACT=1\B (numerator)
ECON\ID (denominator)
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Comparison of Calculation Approaches

# Replacement Avg Milking
Fresh Rate and Dry (Year)
(Fresh)

Dairy 1 596 35% 1714
Dairy 2 1308 36% 3627
Dairy 3 1649 39% 4214
Dairy 4 771 35% 2185
Dairy 5 620 32% 1940
Dairy 6 1036 37% 2805
Dairy 7 1411 44% 3197
Dairy 8 361 37% 984

Average/Total 7156 38% 18952
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Comparison of Calculation Approaches

# Replacement Cull Rate # Sold or Avg Milking
Fresh Rate (Sold & Died) Died and Dry (Year)
(Fresh)

Dairy 1 596 35% 43% 743 1714
Dairy 2 1308 36% 45% 1620 3627
Dairy 3 1649 39% 40% 1695 4214
Dairy 4 771 35% 36% 781 2185
Dairy 5 620 32% 32% 612 1940
Dairy 6 1036 37% 36% 1001 2805
Dairy 7 1411 44% 40% 1264 3197
Dairy 8 361 37% 24% 238 984

Average/Total 7156 38% 38% 7211 18952

6]



Comparison of Calculation Approaches

# Replacement CullRate #Sold or Avg Milking  Avg Milking %
Fresh Rate (Sold & Died) Died and Dry (Year) and Dry  Change
(Fresh) (Last Month)

Dairy 1 596 35% 43% 743 1714 1650 -4%
Dairy 2 1308 36% 45% 1620 3627 3520 -3%
Dairy 3 1649 39% 40% 1695 4214 4190 -1%
Dairy 4 771 35% 36% 781 2185 2190 0%
Dairy 5 620 32% 32% 612 1940 1970 2%
Dairy 6 1036 37% 36% 1001 2805 2830 1%
Dairy 7 1411 44% 40% 1264 3197 3300 3%
Dairy 8 361 37% 24% 238 984 1040 6%
Average/Total 7156 38% 38% 7211 18952 19040 0%

Notice = calving an insufficient number of heifers relative to the
number Sold or Died resulted in reduction in herd size

7|



Replacement Rate is a Balancing Act...
Driven by Heifer Availability

_—mm
Replacement heifers SN\ /-v Sold & Dead Cows
Dairy Herd

(Milking and Dry)

e Dairy operations are often viewed incorrectly as negative
pressure systems, i.e., cows get sick or die and when they leave

the herd, that “pulls” a heifer into the dairy
— But having a cow suffer a major health event today does not
retrospectively cause a replacement heifer to get pregnant 9
months previously

e Assuming a stable herd size, dairies operate as a positive
pressure system, i.e., as heifers calve, they may enter the herd
and cows can be replaced; OR, heifers may be sold for dairy
purposes
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Replacement Rate is a Balancing Act...
Driven by Heifer Availability

: > >

Replacement heifers o N Sold & Dead Cows
Dairy Herd T g
(Milking and Dry)

® Herds that raise their own heifers “plan” for a “maximum?” level of
turnover based on how many heifers are raised (assuming no
purchases)

e Type of cows for replacement:
1. Dead cows
Incurable or chronic disease issues
Cows that fail to become pregnant
Health-related poor producers Failing to produce

_ h heif Its |
Poor producers but otherwise healthy zgﬁ:t?aineeé?resplr:sgrfem

Genetics (heifers +/- cows) opportunities

o0k W
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YES - Turnover Can be Expensive
Estimated Net Herd Replacement Cost/d in Milking and Dry Herd

Whole Herd Replacement Rate

e Underlying assumptions:
— Market cow value = $1.76/kg ($0.80/Ib)

— Average mortality risk = 6%

— Average condemnation risk = 8%

29% 32%  35% 38% 41% 44%
% $2,000 $1.08 $1.19 $1.30 $1.42 $1.54 $1.67
o
0[ $2.500 $1.54 $1.70 $1.87 $2.05 $2.23 $2.42]
£ $3,000 $1.99 $2.21 $2.44 $2.68 $2.93 $3.18
Q
T  $3,500 $2.45 $2.72 $3.01 $3.31 $3.62 $3.93

No surprise, higher turnover and/or higher replacement heifer cost -
higher cost/d for replacement. But... this is not the whole story
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Before Proceeding = Brief Review of A New
Economic Approach Used in this Presentation

e A spreadsheet-based economic model was built to mimic the
major variable costs and revenue streams associated with milking
and dry cows from first calving until removal from the herd (up to
10 lactations)

¢ I[magine building a hypothetical herd:

— Year 1.
 Original group (A) of heifers calve for first time and enter lactation
(Lact=1)
« Some get culled but most survive to the next lactation
— Year 2:
» Survivors of the original group now becomes Lact=2
* New group (B) calves for the first time and enter lactation
— Year 3:
« Survivors of original group A now become Lact =3
« Survivors of group B become Lact=2
* New group (C) calves for first time and enter lactation
— Process continues
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Review from Yesterday:
Economic Model Overview

e Parity-specific risks, costs, and milk production are modeled
and adjusted to a Net Present Value (NPV) at time of first

calving using 7% cost of capital:

— Replacement risk (died, sold with revenue, or sold but
condemned)

— Market cow weight and value

— Cumulative ECM production and length of lactation for cows
removed vs cows that are retained (go dry)

— Dry period length

— Calf revenue realized after removing stillbirths, based upon
calf type (dairy bull, dairy heifer, or beef cross)

— Projected transition cow disease costs and management
costs (preventive management inputs such as dry cow tubes,
vaccines, additives, etc. )
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Model Outcome (and Economic Concept Used
in this Presentation): Income over Cost (I0C)

e Similar to IOFC (income over feed cost) but IOC goes a bit
further:

— (Milk + Wet Calf Revenue) — (Feed + Dry Cow + Transition +
Replacement Cost)

— 10OC is first tabulated as a Lifetime Value

* A cohort of animals enter the “herd” and experience lactation-
specific production, reproduction, culling risks

« Lifetime production (and costs) are adjusted back to a net
present value as of the day of calving

— Then, I0C is converted:
» Average Value/d (Lifetime Value/# days in adult herd)
* Annualized Value (Average value/d * 365 d)




Examining the Relationship Between
Replacement Rate and Milk Production on IOC*

Herd Replacement Rate

32% 35% 38%  41%

2% Above Average | $5,760 $5,703 $5,632 $5,549

Average Cow | $5607 $5,550 $5,478 $5,395

x__~

2% Below Average | $5,455 $5,396 $5,324 $5,240

Relative Milk
Production

Many people think that if they constrain (lower) replacement rate, it
will save money but unless something magical happens to lower
the true need or risk of replacement, lowering replacement rate
“artificially” results in decreasing profitability

*IOC = (Milk & calf revenue) — (Lactating & dry cow feed cost + Transition cost + Net Replacement cost)

» zoetis



Examining the Relationship Between
Replacement Rate and Milk Production on IOC*

Herd Replacement Rate

32% 35% 38%  41%

2% Above Average | $5,760 $5,703 $5,632 $5,549

Average Cow | $5,607 $5,550 $5,478 $5,395

Relative Milk
Production

2% Below Average | $5,455 $5,396 $5,324 $5,240

BUT constraining replacement (producing fewer heifers that truly
needed) actually results in a diagonal move in this grid and a
reduction in profitability

*IOC = (Milk & calf revenue) — (Lactating & dry cow feed cost + Transition cost + Net Replacement cost)
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Examining the Relationship Between
Replacement Rate and Milk Production on IOC*

Herd Replacement Rate

32% 35% 38%  41%

2% Above Average | $5,760 $5,703 _$5,632 $5,549

Average Cow | $5607 $5,550 $5,478 $5,395

Relative Milk
Production

2% Below Average | $5,455 $5,396 $5,324 $5,240

« Careful and appropriate selective replacement can increase
profitability if it results in an increase in production

* This hypothetical example illustrates that a higher replacement rate is
costly IF production does not change but can be valuable if culling and
replacement yields a higher level of production

*IOC = (Milk & calf revenue) — (Lactating & dry cow feed cost + Transition cost + Net Replacement cost)

. zoetis
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e [t s critically important to continue working to reduce the
risk of cows losing sufficient value to warrant replacement!

— Reduce disease risk, improve repro, reduce lameness, etc.

— Genetics, nutritional management, improve cow comfort, etc.
are all important

e But, while we are doing all of that, let’s also continue focusing on
making good economic decisions to improve profitability

® Remember, the question that we need to continuously ask
ourselves...

“Is the immediate and long-term value of THIS slot improved
by keeping the current cow or by replacing her with a fresh
heifer?”

® Increasing replacement rate can improve profitability...



e |f we approach a cow like a loan:
— Interest rate: 7%
— Number of months of payments: (1/RR)*12
* 35% RR 2 1/.35 = 2.9 yr * 12 mo/yr = 34 months (1044 days)
— Amount of loan (fresh heifer cost):$2500

— Future (residual) value = NPV of net salvage value (minus
dead/condemned)
 Projected market value today = $1106
» Projected losses:
— 5% average mortality/year over 2.9 years = 14%
— 7% average condemnation risk at time of slaughter
 Future market value after losses =$948
— NPV in 2.9 years of $836 = $781

— ($2500 - $781)/(1044) = $1.65/day of productive life
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e |n the previous example, replacement cost = $1.65/day

e 2.9 years minus 2 dry periods = 934 days (vs. 1044) = $1.84/day of
lactation

e Assumptions:
— Milk = $0.79/liter
— Feed = $0.37/kg dry matter
— Quota = $25,000 (loan for 15 years, no residual value, 6% interest)
— Marginal milk value = $0.63/liter of milk - $0.28 (quota) = $0.35

e At 35% replacement rate, average cost/day = $1.84

e $1.84/$0.35 -~ 5.3 liters marginal milk/d of lactation to pay the animal’s
cost
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e So, how much more milk is need if RR = 38% vs. 35%?

— Using same assumptions as before - $2.04/day of lactation

— $2.04/%$0.35 = 5.9 liters marginal milk/day of lactation to pay cow’s
cost

e 5.8 — 5.3 = 0.5 liter extra milk required to pay for the higher
replacement rate (while quota cost is being paid back)

* In a 100-cow dairy, do you think that if you selectively replaced 3
more poorly performing cows/year, herd average would go up >
0.5 liters/day?7??



Question to consider...

e At what production level should a healthy, “Do Not Breed”
cow be replaced?

* i.e., how many pounds of milk should a cow be producing to
still be considered “good enough to keep in the herd”?
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Replacement Timing for a Designated Cull Cow

Unit Current Cow Replacement

Projected 305d Milk (lactation = 1) Liter XXX 10,500
Milk /day (lact=1, then lifetime incl dry) Liter 36.0 34.4
Milkfat % 4.2% 4.0%
Protein % 3.4% 3.3%
Milk price Liter $0.830 $0.790
Annual herd turnover % 36%
Expected productive life Yrs 2.8
Annual mortality risk % 7%
Interest rate % 7%
Beef value/unit body weight Kg $1.85

Condemnation risk at culling % 7%

Current cost or market value/cow $1,118 $2,500
Time discounted net salvage value $758
Projected replacement cost, $/day $1.95

22
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Replacement Timing for a Designated Cull Cow

Unit Current Cow Replacement

Projected 305d Milk (lactation = 1) Liter XXX 10,500
Milk /day (lact=1, then lifetime incl dry) Liter 36.0 34.4
Milkfat % 4.2% 4.0%
Protein % 3.4% 3.3%
Milk price Liter $0.830 $0.790
Annual herd turnover % 36%
Expected productive life Yrs 2.8
Annual mortality risk % 7%
Interest rate % 7%
Beef value/unit body weight Kg $1.85
Condemnation risk at culling % 7%
Current cost or market value/cow $1,118 $2,500
Time discounted net salvage value $758
Projected replacement cost, $/day $1.95
Maintenance (+ growth) feed/day Kg 10.4 10.4
Marginal milk feed factor Kg 0.45 0.44
Dry Matter Intake/day Kg 26.8 25.6
Feed Cost Kg = $0.370 $0.370
Feed Cost/cow/day $9.92 $9.47
Income over feed and variable cost/cow/day $15.23 $13.01
IOFC & VC (includes 100% of repl cost), $/day $15.23 $11.06
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Replacement Timing for a Designated Cull Cow

Unit Current Cow Replacement

Projected 305d Milk (lactation = 1) Liter XXX 10,500
Milk /day (lact=1, then lifetime incl dry) Liter 36.0 34.4
Milkfat % 4.2% 4.0%
Protein % 3.4% 3.3%
Milk price Liter $0.830 $0.790
Annual herd turnover % 36%
Expected productive life Yrs 2.8
Annual mortality risk % 7%
Interest rate % 7%
Beef value/unit body weight Kg $1.85
Condemnation risk at culling % 7%
Current cost or market value/cow $1,118 $2,500
Time discounted net salvage value $758
Projected replacement cost, $/day $1.95
Maintenance (+ growth) feed/day Kg 10.4 10.4
Marginal milk feed factor Kg 0.45 0.44
Dry Matter Intake/day Kg 26.8 25.6
Feed Cost Kg = $0.370 $0.370
Feed Cost/cow/day $9.92 $9.47
Income over feed and variable cost/cow/day $15.23 $13.01
IOFC & VC (includes 100% of repl cost), $/day $15.23 $11.06
Decline in milk/day 0.08 Liters/day
Target level of milk/day for replacement 29.7 Liters/day
Days until target level milk is reached 79 Days
IOFC & VC from today to target day, $/day $164

24 |

zoetis



Replacement Timing for a Designated Cull Cow

Unit Current Cow Replacement

Projected 305d Milk (lactation = 1) Liter XXX 10,500
Milk /day (lact=1, then lifetime incl dry) Liter 36.0 34.4
Milkfat % 4.2% 4.0%
Protein % 3.4% 3.3%
Milk price Liter ~ $0.830 $0.790
Annual herd turnover % 36%
Expected productive life Yrs 2.8
Annual mortality risk % 7%
Interest rate % 7%
Beef value/unit body weight Kg $1.85
Condemnation risk at culling % 7%
Current cost or market value/cow $1,118 $2,500 At 0.08-liter decline/d for each
Time discounted net salvage value $758 e .
Projected replacement cost, $/day $1.95 addltlonal day Of delay In
Maintenance (+ growth) feed/day Kg 10.4 10.4 replacement, there iS an
Marginal milk feed factor Kg 0.45 0.44 .
Dry Matter Intake/day Kg 26.8 25.6 average IOSt Opportunlty Of
Feed Cost Kg = $0.370 $0.370 $5.53/d
Feed Cost/cow/day $9.92 $9.47
Income over feed and variable cost/cow/day $15.23 $13.01
IOFC & VC (includes 100% of repl cost), $/day $15.23 $11.06
Decline in milk/day 0.08 Liters/day
Target level of milk/day for replacement 29.7 Liters/day '$532/(1 75'79) = '$553
Days until target level milk is reached 79 Days
IOFC & VC from today to target day, $/day $164
Delayed replacement level milk 22.0 Liters/day
Days to delayed replacement 175 Days

Lost IOFC & VC if sold at delayed replacement level milk -$532

= Zoetis




CAUTION! Not Raising Enough Replacements
Can be a HUGE Mistake

. > >

Replacement heifers == Sold & Dead Cows
Dairy Herd T g
(Milking and Dry)

e Raising fewer heifers = saves cash flow now but can hurt long term
profits

e If a herd with a 39% replacement rate “decides” to raise only enough
heifers to support a 35% replacement rate, they are “deciding” to retain
cull cows longer (assuming that no management changes occurred that
truly changed replacement risk)

® 39% > 35% replacement rate due to insufficient heifers...
— Now, the average market cow is retained ~ 100 days longer

— Under current conditions, miking these less productive cows longer
than optimal results in a LARGE lost opportunity of $500-$600

o zoetis



Culling and Replacement is About Improving the Herd

e Expected or predicted quality of incoming heifers should impact
replacement decisions

e Once the obvious biologic failures on the cow side have been
replaced, there is usually an opportunity to “upgrade” the dairy
via “selective replacement”

— If numerous heifers are available - more cows could be
replaced (but not necessarily)
* If heifer quality is excellent - more cows should be replaced
* If heifer quality is poor - fewer cows should be replaced
— If inventory is inadequate, alternative plans need to be made
 Either heifers must be purchased, or cull cows retained longer
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Projected Milk Production (i.e. “Quality’’) of
Incoming Replacements Influences When Cows
Should be Replaced

Milk production level for targeted replacement of DNB cows:

Projected 305 Milk for Lact=1 (liters)
9,000 9,500 10,000 10,500 11,000 11,500 12,000

. $2,100 25.7 27.3 28.8 30.4 31.9 33.5 35.0
";-:', $2,300 25.4 26.9 28.5 30.0 31.6 33.1 34.7
= $2,500 25.0 26.6 28.1 29.7 313 32.8 34.4
£3  $2,700 24.7 26.2 27.8 20.4 30.9 325 34.0
& $2,900 24.4 25.9 275 29.0 306 321 337
2 $3,100 24.0 25.6 27.1 28.7 30.2 31.8 33.3
a $3,300 23.7 25.2 26.8 28.3 29.9 315 33.0

Other important variables that influence replacement decisions:
Replacement availability

Milk price

Market cow value

Feed cost
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¢ “Better-quality” means:
— Higher genetic potential

— Closer to mature size at calving (both height and weight)

* Assuming ~750 kg mature weight (Holstein):

« 92-95% of mature body weight (~700 kg or 1543 Ib) pre-calving
 1st Post-calving wt:  82-85% of MBW (~625 kg or 1378 Ib)

* 95% of mature height at calving (~1.4 m or 557)

— Timely: older heifers means greater lost opportunity cost

— Fewer calfhood health issues that may carry over to
impact future productivity
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Why is it SO Important that Heifers are Grown
Better PRIOR to First Calving?

e Cows don’t typically reach their mature size until ~ 4t |actation

e If heifers weigh 82-85% of mature weight after calving (~625 kg
or 1350-1375 Ib), much less growth is required in first lactation

e Consider the following derived from published research’:

— Holsteins calved at ~ 555 kg or ~1225 Ib

— Over the course of a 305-d of lactation:
« ~7% of energy consumed went to growth (~100 kg)
« Represents sufficient energy to support ~ 1,000 kg milk

— Imagine if the calving weight had been 605 kg (1335 Ib) and half of
the energy consumed could have been diverted to milk instead of
growth =» represents ~ 500 kg more milk during first lactation

'Olson, K., et al. (2010). Energy balance in first-lactation Holstein, Jersey, and reciprocal F, crossbred cows in a planned
crossbreeding experiment. Journal of Dairy Science. 93(9), 4374-4385.

30 |



® Aretrospective analysis of farm data project was conducted to help
investigate the “lifetime” value of improving heifer quality

e Data from heifers that calved for the first time in 2017-2018 for two
Holstein dairies were used

— These two dairies were chosen because they had genomic test results
AND animal weights recorded at 1-3 d after first calving

— To be included, each animal had to have the following info:
* Projected 305d milk (NOT mature equivalent)
15t calving weight (within 1-3 days of first calving)
« Genomic test results

— These animals were followed through 4 lactations
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Modeled 305M in Various Ways for Lactations 1-3

Multivariable regression was used to examine the

relationship between key variables and net revenue
(Income over Cost)

Questions to be answered:
¢ \What factors are associated with 1st lactation 305M?

¢ \What factors are associated with the difference from 1st lactation
305M to 2nd |actation?

e \What factors are associated with the difference from 29 |actation
305M to 3 |actation?

e \What factors are associated with the difference from 3 lactation
305M to 4t |actation?

e Goal was to be able to predict milk impact across the first 4
lactations as a result in changes in heifer “quality”
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Replacement cost (Fresh Heifer value): $2000

Market cow value: $0.65/Ib
Lactating ration:  $0.14/Ib DM
Dairy bull calf: $35 (22%)
Beef cross calf:  $150 (33%)

Interest (cost of capital): 7%

Dry cow feed cost/d: $3.00
Dairy heifer calf: $200 (45%)
DOA risk (all calves): 4%

Component-based milk pricing (4% fat, 3.3% protein): $0.20/Ib

Transition management cost (preventive medicine): $75

Weighted average transition disease cost/lactation: $125

33
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Key Economic Outputs

e Net Replacement Cost/d:
— (Replacement cost — NPV of net salvage value)/(# days in
lactation + # days dry)

® Income over Cost (I0OC) — similar to Income over Feed Cost

(IOFC) but also includes other items:
— (Milk + Calf Revenue) — (Feed + Dry Cow + Transition +
Replacement Cost)

— Reported as a Lifetime Value but converted to:
» Average Value/d (Lifetime Value/# days in adult herd)
* Annualized Value (Average value/d * 365 d)



Summarization of Projected Value Across a
Lifetime for Heifers Calving into These Herds

When accounting for the other variables:

e Age at first calving was NOT important: Weight at 15 Calving

— Each additional day of Age at 1t Calving = -$0.03 in "3
annualized |OC

e Size at calving was VERY important:
— Each additional Ib of weight at 1st calving = $0.41 in
annualized I0C but varied by weight 1140 1200 1260 1320 1380 1440 1500

— 1200 > 1250 Ib = $0.54/Ib; 1400 - 1450 Ib = $0.26/Ib
— Weight range for 90% of heifers:

Genomic PTAMilk
1125 to 1520 Ib = ~ $160 in 10C o

e Genetics was MOST important:

— Each additional Ib GPTAMilk = $0.39 in annualized IOC
— Range for 90% of heifers:

550 to 1300 = ~ $720 in 10C -600 -300 0 300 600 900 1200
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| am NOT Promoting More Lifetime Milk Per Cow
as the SOLE FOCUS

e Improving the health, management and genetics such that
animals have the capacity for greater lifetime milk is GREAT!

e BUT:

— Lifetime productivity is a reasonable outcome to compare ONLY IF
Key inputs are held constant

* i.e., parity-specific turnover

— Greater net revenue per day per slot is a much better goal

— Growing better quality heifers and getting them into production
sooner is much better than the alternative

— Keeping animals in the herd longer as the sole focus increases
lifetime milk but will reduce herd profitability
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Consider the Following Two Investment Options

e Option A: e Option B:
— Invest $10,000 today — Invest $10,000 today
— In 5 years, you get back — In 3 years, you get back
$20,000 $17,716

Which option do you want?
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Two Investment Options

e Option A: e Option B:
— Invest $10,000 today — Invest $10,000 today
— In 5 years, you get back — In 3 years, you get back
$20,000 $17,716
— Rate of return = 15% — Rate of return = 21%
— Lifetime profit = $10,000 — Lifetime profit = $7,716
— Avg profit per year = $2000 — Avg profit per year = $2572

Assuming both options are available for renewal,
which option do you want?



Now, A Comparison of Two Heifer Options

e Option A: e Option B:
— Heifer cost of $1500 — Heifer cost of $2200
— 1st calving: — 1st calving:
+ 575kg @ 760 d + 615kg @ 710 d
 GPTAM of 25  GPTAM of 475
— Lact=1 305 M: 9,075 kg — Lact=1 305 M: 10,660 kg
Lact Culling Milk/Lact Lact Culling Milk/Lact
Risk (PREG & Ret) Risk (PREG & Ret)
1 20% 9660 1 30% 11380
2 26% 11943 2 35% 13509
3 34% 12293 3 48% 13511
4 38% 12920 4 66% 13681
5 41% 13091 5 72% 13862
6 44% 13017 6 76% 13783
7 48% 13325 7 83% 14110
8 49% 12739 8 86% 13489
9 60% 13499 9 99% 14293
10 100% 3849 10 100% 3550
30% 11468 40.0% 12532

Which option do you want?
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Comparison of Two Programs

Option A Option B

Average ECM/DIM (ALL) 34 37

Total Projected Days (Milk + Dry) 1147 842
Projected lifetime milk (kg ECM) 34,150 27,580
Average IOC/Lifetime $4 994 $3,738

* \Which would you say is the winning option?
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Average ECM/DIM (ALL)

Total Projected Days (Milk + Dry)
Projected lifetime milk (kg ECM)

Average |OC/Lifetime

Avg Projected Lifetime IOFC/DIM
Net Replacement Cost/Day
Avg |IOC/Day

Annualized Average |IOC

Option A
34

1147
34,150
$4,994

$6.28
$0.72
$4.35

$1,589

Option B
37

842
27,580
$3,738

$7.37
$1.76
$4.44

$1,619

* Now, which would you say is the winning option?



Consider the following statement:

“You should not cull many first lactation cows
because they have not yet paid for themselves...”

¢ This logic is flawed and often is referred to as “chasing sunk
costs”

e The Sunk Cost Fallacy describes our tendency to follow through
on an endeavor if we have already invested time, effort and
money whether or not the current costs outweigh the benefits’

¢ Holding on to low producing cows longer lowers the explicit or
direct cost of replacement but also lowers future revenue (and
profit)

T https://thedecisionlab.com/biases/the-sunk-cost-fallacy last accessed 5/27/2022
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Project Hypothesis:

¢ |dentifying and replacing low producing animals, even early
in their first lactation, would lead to greater herd profitability

Objective:

¢ To estimate the value of replacing 5% of the first lactation
cows at 75 DIM based on projected 70 DIM 305d milk
production

— i.e., replace half of the lower decile of first lactation animals
based on early lactation production estimates

Overton, M. and S. Eicker. 2022. Use of an NPV model to estimate the value of additional selective replacement of
dairy cattle during first lactation. J. Dairy Sci. Vol. 105, Suppl. 1:140.



Methods

e A spreadsheet-based economic model was built to mimic the
major variable costs and revenue streams associated with milking
and dry cows from first calving until removal from the herd (up to
10 lactations)

¢ I[magine building a hypothetical herd:

— Year 1.
 Original group (A) of heifers calve for first time and enter lactation
(Lact=1)
« Some get culled but most survive to the next lactation
— Year 2:
» Survivors of the original group now becomes Lact=2
* New group (B) calves for the first time and enter lactation
— Year 3:
« Survivors of original group A now become Lact =3
« Survivors of group B become Lact=2
* New group (C) calves for first time and enter lactation
— Process continues
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Methods, Continued

e Parity-specific risks, costs, and milk production are modeled
and adjusted to a Net Present Value (NPV) at time of first

calving using 7% cost of capital:

— Replacement risk (died, sold with revenue, or sold but
condemned)

— Market cow weight and value

— Cumulative ECM production and length of lactation for cows
removed vs cows that are retained (go dry)

— Dry period length

— Calf revenue realized after removing stillbirths, based upon
calf type (dairy bull, dairy heifer, or beef cross)

— Projected transition cow disease costs and management
costs (preventive management inputs such as dry cow tubes,
vaccines, additives, etc. )
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Methods, Continued

e A convenience sample of 15 herds from across the U.S. that used

DairyComp305® herd management software was selected
¢ Inclusion criteria:

All cows identified as Holstein breed
At least 1500 cows (milking and dry)
No evidence of cows sold for dairy purposes

Monthly test results for milk, %fat, and %protein present in farm
records

Historical data present for cows calving during 2014

e From animals that calved for the first time during either 2014 or
2015, 1000 cows were randomly selected from each herd.

e Subsequent calving dates, production records, removal dates and
whether the cow left as sold or died were collected



Methods, Continued

e At the herd level, cows were stratified into two groups based
upon projected 70 DIM 305d milk production (D70 _305M)

— Upper 90% (U90) vs. Lower 10% (L10)

e Test day records were used to calculate 4% fat and 3.3%
protein energy corrected milk (ECM)’

e Parity-specific lactation curves were fit using MilkBot? lactation
curve model using test day records from 5 to 330 DIM for
lactations 1-5 by group (U90 vs. L10)

e Future lactation performance and future replacement risks
beyond lactation 5 for the model were simulated by
extrapolating performance from the herds for similar animals
over the most recent 2 years

1 https://dairymarkets.org/PubPod/Reference/Library/Energy%20Corrected%20Milk last accessed 5/27/22

2 Ehrlich, J. L. 2010. The Bovine Practitioner 45(1):88-95.
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Methods, Continued

e To mimic more aggressive early lactation culling, 50% of the L10
cows (5% of total herd) were removed and replaced with average
replacement heifers for the data set

¢ The annualized values per slot were tabulated and compared based
on the changes in marginal milk and calves (revenue) and marginal
costs (feed, transition management, replacement, etc.)

— Oiriginal herd = U90 + L10 = 997 Cows
— “New” herd = U90 + half of L10 + Average Replacements = 997

Cows
» Additional revenue = market value from half of the L10 cows that were
removed
« Additional costs = cost of the extra replacements (purchase price or
marginal raising cost)
e All revenue, costs, and final values are on a “per slot” basis (997

COWS)
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Key Economic Inputs*®

Input Value Unit

Replacement heifer value $2500 $/fresh first lactation cow
Lactating ration $0.37 $/kg TMR dry matter

Dry cow ration $3.75 $/day

Market cow value $1.85 /kg live weight

Dairy bull calf $200  $/calf

Dairy heifer calf $300  /calf

Beef cross calf $400  $/calf

Stillbirth risk 5% Blended average for all calves
Component-based milk price $0.79  $/kg milk (4.0% fat, 3.2% protein)
Transition management cost $90 $/transition cow

Weighted average transition $150  $/transition cow (varies by parity)

disease cost

*The original economic values as published have been modified to fit the Canadian
system. Milk production, culling, etc. from the original herds was not changed.
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Key Production and Economic Outputs

e ECMY/d of lactation and ECM/d of adult life (incl. dry days)
e Income over Feed Cost/d (IOFC):
— (Total milk revenue — Total lactating feed cost)/# days in lactation
e Net Replacement Cost/d:
— (Replacement cost — NPV of net salvage value)/(# days in lactation
+ # days dry)
® [ncome over Cost (I0OC) — per lifetime:
— (Milk + Calf Revenue) — (Feed + Dry Cow + Transition +
Replacement Cost)
— 10C is reported as Lifetime Value
— 10C is converted to Average Value/d (Lifetime Value/# days in adult
herd)
— 10C is converted to Annualized Value



Upper 90 Cows Lower 10 Cows Curélg:\:ta/be) Avg
1 21% 400 359 54% 44 32 11648 7117
— 2 34% 318 263 42% 20 16 12406 10882
2 3 41% 208 165 45% 12 9 12388 11462
< 4 53% 122 90 45% 6 5 11603 11698
5 62% 58 40 49% 4 3 10864 10360
6 85% 22 13 85% 2 1 9172 8859
° 7 88% 3 2 88% 0 0 7847 7566
g 8 88% 0 0 88% 0 0 7684 7412
= 9 94% 0 0 94% 0 0 6328 6096
10 100% 0 0 100% 0 0 3661 3506
ALL 35% 931 50% 66 11893 9067
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Total herd size = 931 (U90) + 66 (L10) = 997 (milking and dry)



Projected Lifetime Info Upper 90 Lower 10 Difference

Lifetime ECM/DIM (kg, lactating) 39 5 34.8 4.7
Lifetime ECM/d (kg, milking and dry) 34.8 31 3 35
Avg Productive Life (d) 058 580 378
Lifetime IOFC/DIM (lactating) $19.47 $16.82 27
Net Replacement Cost/d $1.66 $2.68 -1.02
|OC*/year $5,611 $4,451 $1,160
|OC*/d $15.37 $12.20 $3.18

*IOC = (Milk + Calf Revenue) — (Lactating Feed + Dry Cow Feed + Transition Management + Transition Disease Costs + Replacement Costs)
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Results
Original Herd # Starting

%of Avg# 10C

Mix 1st Lact Herd in Herd
_—
Upper 90 400 90% 931 $5,611
Lower 10 44 10% 66 $4,451
Total 444 997 $5,534
Remove half of Lower 10%: New IOC/slot $5,570
22 sold @ $1,070 = $23,538 - $24/cow slot .
Original IOC/slot $5,534
= |mprovement $36
Selective # Starting % of Avg# I0C
Replacement 1stLact Herd in Herd
Mix
Upper 90 400 92% 931 $5,611
Lower 10 22 5% 33 $4,451
Average heifer 15 3% 33 |$5,534 Improvement/slot $36
Total 437 997 $5,570 Cull Revenue/slot $24

Replacement needs:

15 new @ -$2,500 = -$37,500 - -$38/cow slot

Cost of New Animals -$38
Final Net/Cow Slot/Yr $22

*IOC = (Milk + Calf Revenue) — (Lactating Feed + Dry Cow Feed + Transition Management + Transition Disease Costs + Replacement Costs)
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Conclusion of This Modeling Exercise

e Based on the assumptions used and the actual performance
data from these 15 Herds...

Replacement of half of the bottom 10% of first lactation animal
using only 70d projected 305M results for selection was a net
win by $22/cow slot/year (~$22,000/herd/year)

Keeping these low producing animals in the herd is costly

Replacement of these low producing animals is only possible if
there are sufficient replacement heifers

Reminder... many of the animals selected for early culling were
actually culled during 15t lactation but at a later DIM than
modeled here

¢ |Individual results may vary, but in this project, it was
profitable to replace very poor performing cows EVEN
BEFORE THEY HAD PAID FOR THEMSELVES!
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® Remember: the number of future replacements that calve creates
the “limit” for cows that may be replaced

e Typically work from historical replacement needs and historical
youngstock removal risks

® Risky:
— What happened in the future may not repeat itself
* “Anticipate” future replacement needs
— Heifer quality changes

— Add in a bit of a buffer for flexibility
« Adds cost but provides a bit of insurance
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Raising a Few More Heifers - More Options

. » —

Replacement heifers = Sold & Dead Cows
Dairy Herd T g
(Milking and Dry)

e More heifers 2 More Options
— Creating more heifers - opportunity to selectively remove poor quality
heifers from inventory based on genomic testing early in life BEFORE
iInvesting heavily in raising
e More potential replacement of the cow herd:
— Can be a good thing if each animal is evaluated individually (i.e., not all

replacement heifers deserve to become a milking cow)
« Chance to “upgrade” a cow slot with a better animal

— Can be a bad thing
» Costly to raise replacements
* Reduces the number of beef-cross calves produced
 Blindly adding an animal simply because you raised her, and she
represents the next generation (holds promise) is a bad thing
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Example for Dairy X

Annual Replacement Rates for the Past 10 Years

Year New AVG RR

2012 87 202 43%
2013 79 198 40%
2014 77 203 38%
2015 81 198 41%
2016 77 203 38%
2017 81 198 41%
2018 78 200 39%
2019 78 204 38%
2020 72 199 36%
2021 72 199 36%
Mean 78 200 39.0% Baseline target for “just enough”
4 2% std dev  replacements:
Target 82 e 718+4=82

e 82 springers = can support
41% turnover assuming
stable herd size
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Projecting Heifer Needs for Dairy X

At a minimum, we need to produce enough heifers to meet anticipated future culls

All L=1 L=2 L>2
Avg # Milking and Dry 2 72 56 72
# Sold 68 17 16 35
# Died 10 2 2 6
Herd Turnover (i.e., Replacement Rate) 39% 26% 32% 57%

78+4 82
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Projecting Heifer Needs for Dairy X

At a minimum, we need to produce enough heifers to meet anticipated future culls

All L=1 L=2 L>2
Avg # Milking and Dry 200 72 56 72
# Sold 68 17 16 35
# Died 10 2 2 6
Herd Turnover (i.e., Replacement Rate) 39% 26% 32% 57%
78+4 82
# Heifers Needed for Replacement Net # Heifers that "Enter Lactation"
% of Pregnant Heifers that leave prior to Calving 3%
84 # Heifers that Get Pregnant
% of Breeding Heifers that Conceive 95%
89 # Heifers Enter Breeding Pen
% Sold prior to breeding 3%
% Dead prior to breeding 3%

# Heifers Born Alive

% DOA 4%
# Dairy Females births

Heifer completion (born alive to calving) 87%

Notice: Prior to breeding, this herd removes 3% for chronic health issues
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Projecting Heifer Needs for Dairy X

At a minimum, we need to produce enough heifers to meet anticipated future culls

All L=1 L=2 L>2
Avg # Milking and Dry 200 72 56 72
# Sold 68 17 16 35
# Died 10 2 2 6
Herd Turnover (i.e., Replacement Rate) 39% 26% 32% 57%
78+4 82

Moving forward, the herd would like to remove 5% after weaning using genomic
results in addition to the baseline 3% being culled due to health issues
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Projecting Heifer Needs for Dairy X

At a minimum, we need to produce enough heifers to meet anticipated future culls

All L=1 L=2 L>2
Avg # Milking and Dry 200 72 56 72
# Sold 68 17 16 35
# Died 10 2 2 6
Herd Turnover (i.e., Replacement Rate) 39% 26% 32% 57%
78+4 g2

Moving forward, the herd would like to remove 5% after weaning using genomic
results in addition to the baseline 3% being culled due to health issues

# Heifers Needed for Replacement Net # Heifers that "Enter Lactation"
% of Pregnant Heifers that leave prior to Calving 3%
84 # Heifers that Get Pregnant
% of Breeding Heifers that Conceive 95%
89 # Heifers Enter Breeding Pen
% Sold prior to breeding 8%
% Dead prior to breeding 3%
# Heifers Born Alive
% DOA 4%
# Dairy Females births
Heifer completion (born alive to calving) 82%

(vs. 98 previously shown)
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Projecting Heifer Needs for Dairy X

At a minimum, we need to produce enough heifers to meet anticipated future culls

All L=1 L=2 L>2
Avg # Milking and Dry 200 72 56 72
# Sold 68 17 16 35
# Died 10 2 2 6
Herd Turnover (i.e., Replacement Rate) 39% 26% 32% 57%
78+4+2 84

Now have built in an additional 3% cushion (potential surplus).
These numbers support (but do not necessitate) a 42% RR

# Heifers Needed for Replacement 84 # Heifers Needed to Calve
Cushion for unanticipated needs ( 3% 2_) Cushion (extra heifers/year)
% of Pregnant Heifers that leave prior to Calving 3%
87 # Heifers that Get Pregnant
% of Breeding Heifers that Conceive 95%
91 # Heifers Enter Breeding Pen
% Sold prior to breeding 8%
% Dead prior to breeding 3%

103 # Heifers Born Alive

% DOA 4%
# Dairy Females births

Heifer completion (born alive to calving) 82% (or 76% if surplus is sold)

(vs. 98 previously shown)
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e Heifer inventory and “heifer completion rate” are two items that are often
monitored by consultants

— Crappy monitor (lag of 2 years); why not measure stages of heifer growth?

e But the statement — “you should not have more than X% of your herd as
heifers” — is very problematic
e Heifer inventory (% of adult herd) is driven by several factors:
— Reproductive rate of the herd
— Type of semen used (sexed vs. conventional vs. beef)
— Heifer management and removal practices (disease, death, selective culling)

* Is 88% completion rate “better” than 80%?7?7?

* Focus on the right things to measure - leading indicators + morbidity, mortality,
fertility, etc.

e Excessively high inventory - costly; probably not optimal

* Too few replacements - we wait for cows to get lame, mast, sick, skinny,
before they are replaced
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Estimated Heifer Inventory (live birth to calving)
Expressed as % of Milking and Dry Cows

(Assumes 24 months age at first calving and creating “just enough” heifers)

% of Heifers Born Alive that Actually Calve

70% 75% 80% 85% 90%
o
‘q:j 37% 90% 86% 83% 81% 78%
£
§ 41% 100% 96% 92% 89% 87%
3

Example: for a 200 cow herd with a 37% replacement rate and 80% heifer
completion, need ~83% of milking and dry herd or ~166 heifers from birth to calving

Under normal economic conditions, excessively high replacement rate and heifer
inventories are not optimal but there is not a single, optimal target for inventory
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® Produce enough heifers to meet real, expected needs plus at
least 3-5% extra to provide some management options

¢ [f numerous heifers are available 2> more cows could be
replaced (but not necessarily)

— Expected or predicted quality of incoming heifers should
Impact replacement decisions
* If heifer quality is excellent - more cows should be replaced
* If heifer quality is poor - fewer cows should be replaced
e |f inventory is inadequate, alternative plans need to be
made

— Either heifers must be purchased (risky, probably lower value
than your own heifers) or market cows are retained longer



* In the previous example, producing a few extra heifers (cushion)
could be viewed as form of “insurance”

® Yes, dairy heifers are costly to raise... but it is essential to have
enough to support replacement needs

— Do not focus so heavily on explicit costs and ignore potential lost
opportunity costs

* Improved management can help lower the cost of raising and
enhance the “quality” of the heifers, thus improving profit
potential

® Remember, herds plan for a maximum replacement rate in 2.5 to
3 years based on breeding approaches used today
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e A new replacement heifer provides the LUXURY of replacing the worst
cow, or alternatively, selling a springing or fresh heifer

e |f too few replacements, need to keep cull cows longer.
— This is bad for the cow/welfare
— Bad for market value
— Bad for public opinion
— Bad for total herd profitability

e |f “excess” replacements, creates an opportunity to replace low
performing low genetics cows BEFORE they get sick, lame, mastitic,
skinny, etc.

— Better for cow welfare
— Better for market value
— Better for public opinion
— Better for profitability
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Thank You for
Your Attention!

Questions?

Michael.Overton@zoetis.com
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