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1 Background

ICBF have developed across breed genetic evaluation systems for Ireland. These evaluation systems integrate data from a wide range of sources (e.g. Animal events recording, On farm pedigree recording, central progeny tests, calving surveys and central test stations) into standard estimated breeding values for beef animals in Ireland.

Because estimated breeding values are predicted for a wide range of traits (i.e. spanning calving, growth and carcass traits), and because beef bulls perform a range of different roles in cattle production systems in Ireland (i.e. for mating to dairy cows as well as for mating to beef cows), the selection process for commercial farmers can become complex. The standard approach to simplifying multiple trait selection decisions in livestock breeding programmes throughout the world is to use multiple trait selection indexes. Such an index has already been developed for beef cattle in Ireland (Amer et al. 2001, Livestock production Science 67:223-239). However, the prices and many other assumptions used in the index were based partly on information published in 1998 and earlier, and partly on projections of product price trends within Ireland.

Based on industry input and technical feedback, the base assumptions used to compute the indexes are under constant refinement. Further, new traits and new trait definitions are constantly being considered for genetic evaluation. These usually necessitate either new, or both new and refined economic weightings to be included in the index. 
In December 2006, a major step was taken to specify the final summary of beef breeding information into €urostar ratings for beef bulls. Indexes and subindexes are presented alongside star ratings, which indicate the relative ranking (more stars is favourable) of the bull both within and across breeds.
This document summarises progress to date on the assumptions and calculations used to specify the weightings for the €urostar beef indexes and sub-indexes.  It is anticipated that future versions of this document will continually be created as the development process evolves.
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2 Index and sub-index summary

Construction of economic weights for traits requires combining the economic value of a unit change in a trait per expression, multiplied by a factor reflecting the number of expressions of the genes of a bull for the trait per calf born. Because the primary transfer of genes from the breeding industry to commercial cattle is via use of bulls (AI and natural mating), the numbers of genetic expressions of the bulls genes are based on the numbers of expressions per calf born (see Table 1). A further multiplication of EW’s by 2 is required when the genetic merit values (bull proofs) are expressed based on the difference expected to be observed in progeny. Thus, the discounted genetic expressions of the bulls own EBVs in calves is ½ (see Table 1) while the bull proof effects in progeny per calf born would be 1. For maternal traits, and the maternal sub-index, the expressions are per calf born that is destined to become a heifer replacement. The index weightings shown in Table 1 also assume that maternal trait genetic merit values are EBVs, not progeny proofs, but these can easily be doubled for the later situation.
The calculation of economic values is described in more detail in the remaining sections of this report.
A better idea of the relative importance of traits can be gauged when economic weights are multiplied by their genetic standard deviations, so assumed genetic standard deviations (σG) are presented along with the original economic weights, standardised economic weights, economic values and discounted genetic expressions in Table 1 below.

The discounted genetic expressions for some maternal traits include the expression of the animal herself. For example, the calving difficulty direct DGE value (within the maternal sub-index only) is made up of ½ x 2.75 +0.5 where the 2.75 is the DGE of bulls annual cow trait genes by a cow (and her replacement descendants) destined to become a replacement (see Table 6), the ½ accounts for each cows genes in her calves, and the 0.5 is the expression of the bulls genes for calving difficulty in the cow the bull is actually mated to. 
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Dairy calving

Calving difficulty direct (%serious) 2.94 1 -4.35 -4.35 -12.8

Gestation length direct (days) 1.88 1 -11.97 -11.97 -22.5

Calf mortality (% dead) 0.29 1 -2.96 -2.96 -0.9

Beef calving (BCSI) Calf value (via daughters) Calf value from replacement heifer

Calving difficulty direct (%serious) 2.94 1 -2.46 -2.46 -7.2 3.74 -9.22 -27.1 3.14 -7.73 -22.7

Gestation length direct (days) 1.88 1 -2.37 -2.37 -4.5 3.74 -8.86 -16.7 3.14 -7.43 -14.0

Calf mortality (% dead) 0.29 1 -5.34 -5.34 -1.5 3.74 -19.96 -5.8 3.14 -16.73 -4.9

Weanling export (WCSI)

Weaning weight direct (kg) 4.31 0.86 1.80 1.55 6.7

Calf quality (cents/kg weanling at mart) 5.22 0.86 3.00 2.58 13.5

Beef carcass (BPSI) Calf value (via daughters) Calf value from replacement heifer

Weaning weight direct (kg) 4.31 0.86 1.8 1.55 6.7 3.5 6.30 27.2 2.85 5.13 22.1

Dry matter intake (kg DM) 371.63 0.78 -0.126 -0.10 -36.4 1.92 -0.24 -89.6 2.19 -0.27 -102.2

Carcass weight (kg) 8.52 0.78 3.20 2.50 21.3 1.92 6.14 52.3 2.19 7.00 59.7

Loin cut weight (kg) 0.81 0.78 13.35 10.41 8.4 1.92 25.63 20.6 2.19 29.22 23.5

Hind-quarter cuts weight (kg) 1.83 0.78 5.54 4.32 7.9 1.92 10.64 19.5 2.19 12.13 22.2

Other cut weights (kg) 3.05 0.78 2.52 1.96 6.0 1.92 4.84 14.8 2.19 5.51 16.8

Carcass conformation score (15pt) 0.41 0.78 14.68 11.45 4.7 1.92 28.18 11.6 2.19 32.13 13.2

Carcass fat score - yield (15pt) 0.78 -16.65 1.92 -31.96 2.19 -36.43

Carcass fat score – eating quality (15pt) 0.78 8.323 1.92 15.98 2.19 18.22

Carcass fat score total (15pt) 0.45 -6.49 -2.9 -15.98 -7.2 -18.22 -8.2

Calf docility (9pt scale) 0.6 0.86 17.8725 15.37 9.2 2.19 39.12

Replacement value (cow) (RDSI) Milk and fertility (Cow) (MSI) Milk and fertility for replacement heifer

Cow survival 0.78 3.17 5.5 17.43 13.6 6.27 19.87 15.5

Calving interval 6.58 -1.37 5.5 -7.51 -49.4 6.27 -8.57 -56.4

Age at first calving 9.66 -0.96 1.44 -1.38 -13.3 1.64 -1.57 -15.2

Calving difficulty maternal (%serious) 1.94 -1.81 5.5 -9.98 -19.4 6.27 -11.38 -22.1

Weaning weight maternal (kg) 2.01 1.8 5.5 9.90 19.9 6.27 11.29 22.7

Cull cow carcase weight–cow feed (kg) -0.41 5.5 -2.26 6.27

Cull cow carcase weight – heifer feed (kg) -1.22 1.44 -1.76 1.64

Cull cow carcase weight – cull cow (kg) 2.80 0.76 2.13 0.87

Cull cow carcase weight total (kg) 13.12 -1.90 -24.9 -2.16 -28.4

Cow docility 0.6 33.195 5.5 182.57 109.5 6.27 208.13 124.9

Key

Dairy calving sub index Milk and fertility (Cow)

Beef calving sub index Calf value (via daughters)

Weanling export sub index Currently redundant

Beef carcass subindex Calf value from replacement heifer

Milk and fertility for replacement heifer



3 Changes in the relative importance’s of traits since the last index revision
3.1 Caution

Using the EW x σG column to assess the relative importance of traits in ranking bulls is somewhat misleading for several reasons:

1. It ignores the accuracy of breeding values for various traits, for example, maternal calving difficulty breeding values will be of very low accuracy in animals that do not have daughters with calving records, and so it would not have much influence on the ranking of animals without this information.

2. It ignores both favourable and unfavourable genetic correlations. The influence of a trait will tend to increase when it is favourably correlated with other important traits, and decrease with unfavourable correlations.
3.2 Changes to economic weights (August 2008)

1. The labour cost input parameter was changed to reflect the increase cost of labour associated with the opportunity cost of the farmers’ time.  This change is made to account for the fact that many farmers are unlikely to employ and their time generally comes at the opportunity cost of another off-farm job. 42% of primary cattle producers (Economics and Planning Division, DAF, February 2008) have earnings off farm, and it is assumed that this is a salary of €40,000 (€20/ hour).  This results in an average hourly cost of labour of €17 (up from €15).  This has impacted on the economic weight for calving difficulty (dairy; -4.35 from -3.73, beef; -2.46 from -2.31, and maternal; -1.81 from -1.69) and has also influenced the cost of calf mortality (EV -€5.218 to -€5.337), increasing labour and disposal cost associated with this from €90 to €100.
2. The economic weight for gestation length has been increased from -€1.585 to -€2.369 (associated with weaning weight increase).
3. The changing of the cost of a dairy replacement to reflect current pricings (Shalloo, Teagasc 2008) has increased this from €1391 to €1533.  This has, along with changes in labour cost (point 1 above) and milk value (point 9 below), has contributed to an increase in the economic weight of calving interval (-€1.146 to -€1.366).

4. A change has been made to the input parameter for cost of concentrate.  This is in line with the increase in concentrate costs toward €300/ tonne.  Previously we had assumed a feed cost of €200/tonne.  This has an impact on gestation length direct, calving difficulty direct, weaning weight direct and maternal, economic values.
5. The economic weight for dairy calving interval has been updated from -7.09 to -11.97 as per dairy EBI.

6. An increase in the average price of male and female beef weanlings has been made, based on assessment of current price trends in mart sales. Data from weanling beef sales to date in 2008; average male price €2.07 and average female price €1.99 per kg, resulting in average suckler beef calf price being €2.03/kg.  A slightly conservative value has been put on weanling live weight (€1.80/kg) due to uncertainty around European trade policy and the potential for tariff removal on supply of beef into Europe (reduced by the same percentage as the carcass weight EV with an additional reduction to take into account that only approximately 10% of sales for the calendar year have been made to date).  The price was previously assumed to be €1.50.  This impacts on the weaning weight direct and calving interval economic weights.  It is envisaged that this EV will be revisited in the near future.  New economic weight for weanling weight is €1.55 (from €1.29).
7. Assessment of mart data (mart sales Sept 07- April 08) reveal a difference in price between the top and bottom third of €167.50 across all weight ranges for males and females weanlings (Mart watch review, 26th April 2008).  This adjustment has been made to the economic value of calf quality (This parameter is however no longer used). 

8. Input parameter for price per kg carcass for prime steer and heifer beef has been increased to €3.20; a reflection of the upward price trend in 2008.  This translates to a change in the economic weight for carcass weight to €2.50. This change has been cautioned on the lower side (by 10%) of the current €3.50 price, the reason for this being associated with market uncertainty around European trade policy and the potential for tariff removal on supply from such sources as Brazil.  Previously this had been set at €3.00. It is envisaged that this EV will be revisited in the near future.
9. Milk price has been increased from 17 cents per litre to 30 cents per litre as per the EBI (based on current prices and worldwide demand for diary to remain high in the near future – Farmers Journal, 26th April 2008).  This has an impact on the calving difficulty economic weight (-€4.35).  

10. Replacement opportunity cost has had an influence on survival.  The economic weight has moved from €3.02 to €3.17.
11. A reassessment of dry matter intake economic values was carried out.  These included adjustments to the number of animals entering each finishing system (20, 24, and 28 month systems for steers and heifers, respectively) for beef and dairy (CMMS statistics report, June 2007) and also involved adjusting the feed prices to reflect current increasing input costs: Silage – 13.33 c/ kgDM consumed (Agricultural Consultants Association, Farmers Handbook 2008/ Crosson 2008), Concentrate – 36.01 c/ kgDM consumed (based on €300/ tonne concentrate @ 85% DM), and Grass – 7.216 c/ kgDM consumed (Cost of grazed grass on the Grange farm, Crosson, 2007).  Feed price changes increased the weighted average feed cost across all systems from -€0.074/ kgDM to -€0.126/ kgDM (see appendix 1 for updated tables).  The economic weight based on genetic expressions for DM intake is €0.10.  This increased the economic weight of dry matter intake per day by ~40%.  Average finishing weights for each of the categories has remained unchanged to reflect the increase in cost of additional weight gain i.e. taking animals to heavier weights in the future may not be beneficial (with feed prices having risen) so expectation is that live weight at slaughter will remain steady.
12. In addition to the assessment of feed costs above, a reassessment of the seasonal feed costs has been carried out to reflect the changes outlined above, and the dietary makeup, by season, for growing heifers and suckler cows (see appendix 2).  These changes impacted on the economic weight for cull cow carcass weight via heifer and cow feed costs associated with mature cow weight.  Heifer economic value: -1.22 (previously -0.51) and cow economic value: -0.41 (previously -0.18). 

13. Reassessment of the industry structure to take into account increases in number of dairy and beef cows calving each year and the proportion of dairy calving producing beef calves (source: CMMS statistics report June 2007).  There has been an increase in the numbers of both dairy and beef cows calving, and the percentage of dairy cow matings producing beef cross calves from 40% to 50%.  However it is though that this figure should remain at 40% with an increase in dairy matings this year.  There has been a slight increase in the weighting on the WCSI and a small reduction in the weighting on the BPSI, due to increased exports. 
14. The docility economic value has been adjusted to reflect the increase in labour cost outlined in point 1 above.  A change has been made to reflect the fact that non-docile cows require more labour than non-docile weanlings (i.e. cows – 5 hours, weanlings – 3 hours).   In addition, parameters of fatality and injury associated with temperamental animals (attacks) have been included in the economic value.  This links the number of deaths and injuries and their cost to an average likely cost [(number of injuries*average cost) + (number of deaths*cost)/ number of injuries and deaths] and then combines this in the economic value to reflect a change in likelihood of injury or death with an increase in docility score.  New economic weights are: €17.87 per 1 unit docility score for weanlings (previously €11.25) and €33.20 per 1 unit docility score for suckler cows (previously €6.75) – combined to be applied to bull proofs the new overall economic weight for docility is €51.80. 

15. An economic value for polledness has been developed in terms of a savings in costs associated with disbudding.  Two methods of disbudding have been accounted for; use of farm relief, and purchase of own equipment to carry out the job.  The economic value of polledness has been calculated at €7.86, based on a weighted average (by number of calves) cost, using assumptions about the proportion of farmers of different herd sizes using farm relief and their own equipment, respectively.

Summary table of changes (price/ input)
	Price
	Previous
	Updated (August 2008)

	Labour (€/ hour)
	€15
	€17

	Dairy heifer replacement
	€355
	€374

	Suckler heifer replacement
	€1391
	€1391

	Cost of barren suckler cow
	€302
	€318

	Cost of barren dairy cow
	€1054
	€1240

	Concentrate cost (€/ tonne)
	€200
	€300

	Average weanling price (€/ kg LW)
	€1.50
	€1.80

	Carcase price (€/ kg CW)
	€3.00
	€3.20

	Milk price (€/ litre)
	€0.17
	€0.30

	Average feed price (€/ kg DM)
	€0.074
	€0.126


Summary table of changes (trait economic weightings)
	Trait
	Previous
	Updated (August 2008)

	Calving difficulty dairy
	-€3.37
	-€4.35

	Calving difficulty beef
	-€2.31
	-€2.46

	Calving difficulty maternal
	-€1.69
	-€1.81

	Gestation length
	-€1.58
	-€2.36

	Dry matter intake
	-€0.06
	-€0.10

	Weaning weight direct
	€1.29
	€1.55

	Calf mortality
	-€5.218
	-€5.337

	Carcass weight
	€2.34
	€2.50

	Cull cow carcase weight (heifer)
	-€0.51
	-€1.22

	Cull cow carcase weight (cow)
	-€0.18
	-€0.41

	Dairy calving interval
	-€7.09
	-€11.97

	Beef calving interval
	-€1.15
	-€1.37

	Survival
	-€3.02
	-€3.17


Summary table of additions (trait economic weightings)
	Trait
	Updated (August 2008)

	Docility
	€51.80

	Polledness
	€7.86


3.3 Changes to economic weights (November 2007)

1. The economic value for calf quality was changed to reflect that with the introduction of mart price data to the genetic evaluation, the definition of the calf quality trait changed from % high quality calves (a virtual trait with no records) to weanling price per kg in cents.

2. Two new sub indexes are derived for the purpose of ranking commercial replacement heifers. Replacement direct subindex for ranking replacement heifers. Economic values from the living spreadsheet are further multiplied by 2 to translate the index from a PTA to an EBV, because interested in the genes of the heifer herself, not per calf born as for bulls. Replacement indexes (for commercials) have lower expressions of calving and weaning traits (than for purebred evaluations of genetic merit) because selection is made after these have been expressed in the replacement heifer herself and also, surplus calves derived from a breeding bull are not counted. Other values discounted forward by two years because don’t have to wait for period from calf born to first calving

3.4 Changes to economic weights (July 2007)

1. Preliminary calculations for docility EVs and EWs added.
2. The labour price has been increased to 15 Euros per hour (from 12 Euros) which has made the economic values for calving difficulty modestly more negative.

3. A scaling factor for dry matter intake (lifetime dry matter intake scale to average daily feed intake scale) has been factored directly into the calculation of the economic value.

4. Discounted genetic expressions have been multiplied by 2 so that the indexes are on a PTA basis, rather than on an EBV basis, and this saves values being doubled in the computation of indexes.
3.5 Changes to economic weights (November 2006)

1. The economic value for calving interval was calculated based on results from an analysis of mart data. It was found that male calves born one day later had a lower value by €1.15 which is approx 20% higher than the original value of €0.94 which is also the value used for gestation length. Because gestation length effects are relatively small, and it would be realistic to compensate for them by feeding more concentrate, the gestation length economic value has been left at the lower value.
3.6 Changes to economic weights (October 2006)

1. The construction of the TBI definition was changed to account for a proportion (30%) of sucklers cows being mated to terminal sires, with no intention of keeping a replacement, and so the TBI would not be relevant for these bulls. This resulted in an increase by 50% in the relative influence of the maternal sub-index in the TBI.

2. The cost of a beef calf to replace a dead calf was increased to €350. An additional €20 was assumed for the cost for disposal of the dead calf. These changes resulted in a 20% decrease in the economic value (i.e. more negative) of calf mortality in a suckler herd. The change in the calf price to €350 also led to a more negative economic value for age at first calving (by 17%) because of a greater lost opportunity.
3. The value of a cull cow was increased from 2.20 Euros per kg to 2.80 per kg. This resulted in a small positive increase in the economic value of cull cow carcass weight (after offsetting costs associated with heavier replacement heifers and cow maintenance feed costs), and also resulted in a small (by less than 2%) increase in the economic value of cow survival. The effect on survival assumes that replacement heifer costs rise as cull cow prices rise, but higher survival means less first calvers in the herd, and less on farm deaths, and so more overall cull cow revenue per cow in the herd.
3.7 Changes to economic weights (June 2006)
1. The economic weight for cow survival has increased (by approx 40%) because of changes to the assumptions about how selection for survival rates at younger ages results in improvements in survival rates at older ages.

2. The economic weight for carcass conformation score has increased by 60% due to new information from Petits data since mechanical grading was introduced, and some changes to the assumptions about cut values.
3. The economic weight for carcass fat score has become more negative due to the new information from Petits data since mechanical grading was introduced.
3.8 Changes to economic weights (October 2005)

4. The economic weight for beef calf mortality has increased because an additional calf fostering cost of 70 Euro’s has been added to the 300 euro cost of a replacement calf. 
3.9 Changes to economic weights (July 2005)
1. The penalty for gestation length in the beef calving sub-index has increased due to a change to the assumption regards the amount of concentrate required for a calf to regain the weight deficit at first housing due to the associated later calving.
2. The economic value of calving difficulty in the beef calving sub-index has increased because of an increased cost used for barren and dead cows, due to assumed higher replacement costs.

3. The economic value of calving difficulty in the beef calving sub-index (BCSI) has increased because of increased costs assumed for veterinary assisted and caesarean calvings.

4. The economic value for weaning weight in the beef production sub index (BPSI) has increased because of a change to the assumption regards the amount of concentrate required for a calf to regain the weight deficit at first housing due to being lighter at weaning.

5. The economic value for carcass conformation score in the beef production sub index (BPSI) has increased and the economic value for carcass fat score has decreased (i.e. less negative) because of better data now available on the relationship between carcass grades and the carcass yields of high value cuts.
6. The economic value of calving interval has increased because of a change to the assumption regards the amount of concentrate required for a calf to regain the weight deficit at first housing due to being lighter at weaning because the cow with a longer calving interval has calved later.

7. The economic value of cow survival has increased because of the assumption of a higher replacement heifer cost relative to cull cow value.
8. An economic weight for age at first calving has been added.

3.10 Changes to economic weights (February 2006)
On page 8 (above) is the latest version of the index summary page. Changes from the previous version (page 7) are surrounded by a black box.
1. The EV for Calving difficulty direct under the BCSI has changed from €-2.21 to €-2.18, this change is due to the increased cost of a dead cow.
2. Calf quality phenotypic standard deviation has changed from 41% to 29.75% due to an error in the assumption when deriving the linear transformation per unit change on the scored scale (the linear transformation has changed from 50% to 36.4%). The genetic standard deviation also changed markedly as a result of the phenotypic standard deviation change.

3. The EV for meat cut weights changed because the carcass price per kg has increased from €2.80 to €3.00.
4. Changes in EV for carcass conformation and fat have also changed because the EVs for meat cut weights are used in their calculation.

5. EV for cow survival has increased from €1.19 to €2.15, this is because the average revenue from cull cows was being incorrectly computed. A change in survival is now having a smaller impact on cull cow revenue.
6. The genetic standard deviation for dry matter intake has been replaced with 365.82 (the correct value) 460 is the phenotypic standard deviation.

4 The reason why direct traits are included in the maternal sub index

The maternal sub-index in Table 1 includes the directly expressed traits of Calf mortality, Calving difficulty, Gestation length and Weaning weight. These are included here for two reasons:

Reason 1. By including them here, it makes the combination of subindexes to obtain a total index more transparent. 

Reason 2. A cow automatically passes genes on to a calf, so it is important that the calf inherits good genes from its mother for direct traits, in addition to receiving favourable maternal effects. This is particularly important for calving difficulty where there is an antagonism between direct and maternal effects, such that a favourable maternal score for calving difficulty may be more than compensated for by the direct effect passed to the calf from the cow.
5 Overall indexes

Overall indexes can be constructed based on the expected proportions of calves born which are:

1. Sold at weaning for live export (PE)

2. Retained for slaughter in Ireland (PS)

3. Sold or retained as replacement females (PR)

For example, the total dairy beef index would be calculated (assuming PE is zero in this situation) as 

TDBI= (1-PR) (DCSI+BPSI) + PR (MSI+RSDI)
and the total suckler beef index would be calculated as 

SBV=PE (WCSI) + PS (BPSI) + (PE+PS) (BCSI) + PR (MSI+RDSI)

Where:

· SBV is Sucker Beef Value in Euro-Star Rating Index

· WCSI (weaned calf subindex) is Weanling Export in Euro-Star Rating Index

· BPSI (beef production subindex) is Beef Carcass in Euro-Star Rating Index

· BCSI (beef calving subindex) is Calving Traits in Euro-Star Rating Index

· MSI (maternal subindex) is Milk and Fertility in Euro-Star Rating Index
· RSDI (replacement direct subindex) is calf quality in Euro-Star Rating Index

Assumptions to use when constructing the TDBI and SBV (based mainly on the June 2007 CMMS statistics report from the Department of Agriculture and Food).

· 1.05 million dairy cows calving per annum

· 1.1 million suckler cows calving per annum

· 40% of dairy cow calvings produce a beef cross calf

· 20% of suckler cows replaced each year equals 220,000 replacements

· 20% of suckler cow replacements have a dairy mother equals =44,000 dairy cross suckler replacements out of 420,000 born (10.5%). 

· 220,000 suckler replacements minus 44,000 from dairy herds gives 176,000 suckler replacements out of suckler herds

· 176,000 suckler replacements is 16% of the 1,100,000 born

· 173,000 export calves from suckler herds is 15.7% of the 1,100,000 born
· 100%-16% replacements-15.7% exported gives 68.3% of suckler calves slaughtered in Ireland.

· It is assumed that dairy cross calves exported do not receive any calf quality premiums other than what their worth would be if slaughtered in Ireland.

· It is assumed that 30% of all suckler cow matings are to a terminal sire, with no intention of keeping any replacements, so that when a non-terminal (maternal breed) bull is used a higher proportion of replacements is required than would otherwise be the case.
Thus, 

TDBI= 0.917x (DCSI+BPSI) +0.083x (MSI+RSDI)
SBV= 0.157x (WCSI) + 0.614x (BPSI) + 0.771x (BCSI) + 0.229x (MSI+RSDI)

6 Sources of prices and assumptions

A document (report entitled -Request for input on assumptions and parameter values required to update economic selection indexes for selection of beef cattle in Ireland) was prepared to solicit information on appropriate prices and other assumptions to use in the calculation of economic values. In addition, a series of meetings was held at Port Laois, Ireland in December 2003 to solicit additional feedback on proposed prices and assumptions. 

These meetings were attended by representatives of 

· DAF, Teagasc and Universities

· Marts and Live exporters

· Board Bia and Beef Processors

· IFA, ICMSA and ICSA

· AI companies and breed societies

These price inputs and assumptions are undergoing regular revision based on ongoing input from industry representatives.
7 Intermediate calculations

7.1 Cost of a replacement heifer

7.1.1 Dairy heifer

The cost of a replacement dairy heifer was taken as the value used in the dairy index (EBI) for Ireland. This value is €1533 (April 2008, Laurence Shalloo) and has been closely researched by Teagasc. It assumes adoption of the Fischler modifications to market regulation in Ireland. This value does not take account of the cull value of the cow that the replacement heifer replaces. 
7.1.2 Suckler heifer

The cost of a replacement beef heifer was calculated relative to the expected cull value of the cow she replaces. A price differential of €250 between a prime heifer for slaughter and the cull cow price was assumed. Additional costs associated with heifer replacements were attributed to the reduced value of a calf by an easy calving bull breed. It is assumed that the calf from an easy calving bull breed is 20kg carcass weight lighter and 1.5 units poorer for carcass conformation score, with lifetime feed intake unchanged. Assuming a carcass weight price of €3.20 (giving a loss of €64; 20 x 3.20) and an additional value from the poorer conformation calf from the easy calving sire of €15 gives a further €79 reduction in revenue due to the replacement. If the heifer also subsequently has a calving interval longer by 20 days than the cow she replaces, with a second calf therefore 25 kg lighter at weaning. It would require €45.00 (€0.30/ kg of concentrate and 6 kg of concentrate per kg LW gain) worth of calf concentrate to get the weight of the calf up to a point where it could be expected to be the same weight as a calf from an older cow by the end of the second summer. The net effects would be a heifer replacement cost of €374.  It is assumed that this extra cost of gaining live weight would be incurred, due to the importance of replacement heifer growth.
7.2 Cull value of a cow

7.2.1 Suckler cow

The revenue from a cull suckler cow with a 340kg carcass at €2.80 per kg would be €952. 
7.2.2 Dairy cow

For a cull dairy cow, a value of €293 euro was assumed based on expectations of full implementation of Fischler proposals as this is the value to be used in the dairy index (EBI) for Ireland.
7.3 Cost of a barren cow
7.3.1 Suckler cow

For every 1% decline in reproductive success in a suckler herd, the increase in replacements required is 0.757%. The value is not 1, because when an older cow is barren and is replaced by a younger cow, the marginal survival rate of the young replacement cow is higher than what would have been for the older cow. In other words, when the replacement rate increases, the herd age profile also becomes younger, and the younger cows require fewer replacements per cow, than older cows. 
Thus, the cost of a barren beef cow equals 0.757% x 100 x €374= €283.12 where €374 is the opportunity cost of a replacement beef heifer after accounting for the cull value of the cow she replaces (see section 7.1.2).

Barrenness caused by calving difficulty will occur mainly after first and second calvings as this is where calving difficulties are most likely to occur. In this instance, it is inappropriate to make the adjustment by 0.757% as per the above calculations, because the ratio of replacements required per barren cows is closer to 1:1. If we assume that the majority of barrenness due to calving difficulty occurs at 3 and 4 years of age following the first and second calvings, then 0.85 additional replacements are required per barren cow. 
Thus, the cost of a beef cow barren due to difficult calving equals 0.85 x 100 x €374= €317.90.

7.3.2 Dairy cow

For every 1% decline in reproductive success in a dairy herd, the increase in replacements required is 0.96%. The cost of a barren dairy cow equals 0.96% x 100 x (€1533-€293) = €1240.

No adjustment has been made for when barrenness is due to calving difficulty, as the age distribution of dairy cows is typically much younger than for a beef suckler herd.
8 Economic values for calving difficulty
It is assumed that any calving can be categorised into one of the following discrete groups

· Caesarean

· Veterinary assistance (excluding Caesarean)

· Severe assistance

· Slight assistance

· No assistance

If we assume an underlying normally distributed trait for calving difficulty, it is possible to predict the proportions of calvings in each category by computing the area under the normal distribution curve between thresholds delineating groups. If the initial proportions of animals in each category are known, it is straight forward to derive values for the thresholds. A genetic change in calving difficulty is modelled by assuming that the underlying normal distribution moves in relation to the thresholds. In this way, the changes in proportions of animals in different calving groups with a genetic change in calving difficulty can be predicted. 

Here we define the economic value relative to the trait: “the proportion of cows requiring severe  calving assistance or worse”. 

Economic values for calving ease differ in dairy versus suckler herds because 

1. The relative proportions of animals in various calving type groups is different

2. The costs of different calving categories are different.

Current industry data available for genetic evaluation suggests that incidences of calving difficulty are similar in dairy bred, and beef or beef cross dairy cows. The incidence of serious calving difficulty or worse is very close to 6% for both cow types. However, we anticipate that the majority of dairy cow matings to beef bulls are by breeds and sires with substantially lower than average genetic merit for calving difficulty. Therefore, we assume that if an average beef bull were to be mated to a diary cow, the incidence would be higher at 8% difficult. Initial estimates of maternal and direct breed effects in the across breed genetic evaluations undertaken so far tend to support this.
8.1 Suckler cows

Table 2 shows the calculation of costs associated with alternative calving categories for suckler cows, as well as the expected changes in the proportions of cows as the incidence of difficult calvings increases from 6 to 7%. Note that any accounting for calf mortality due to calving difficulty has been excluded, because calf mortality is to be included in the index in its own right.
Table 2. Calculation of the economic value of a 1% change in the proportion of cows requiring severe calving assistance or worse in a suckler herd

	Item
	Caesarean
	Veterinary assistance
	Severe assistance
	Slight assistance
	Herd average cost

	Stockman hours
	6.00
	4.00
	4.00
	1.00
	 

	Stockman cost (€) per hour
	17.00
	17.00
	17.00
	17.00
	 

	Veterinary costs (€)
	204.30
	70.37
	0.00
	0.00
	 

	Probability of a dead calf
	0.000
	0.000
	0.000
	0
	 

	Cost of a dead calf (€)
	350.00
	350.00
	350.00
	350.00
	 

	Probability of a dead cow
	0.050
	0.025
	0.025
	0.000
	 

	Cost of a dead cow (€)1
	906.02
	906.02
	906.02
	906.02
	 

	Reduced reproductive success
	0.250
	0.100
	0.050
	0.000
	 

	Barren cow cost (€)
	317.90
	317.90
	317.90
	317.90
	 

	Calving cost relative to no assistance
	431.08
	192.81
	106.55
	17.00
	 

	 
	
	
	
	
	 

	Percentage of calvings with 4% difficult
	1.020
	2.500
	2.480
	20.290
	15.309

	Percentage of calvings with 10% difficult
	1.250
	2.920
	2.830
	22.000
	17.774

	Economic effect (€) per cow of 1% change
	 
	 
	 
	 
	-2.46


1The cost of a replacement heifer multiplied by the average number of replacement heifers required per dead cow when the death is due to calving difficulty (0.85). See section 7.3.1.
The resulting economic value is €-2.46 per % increase in the proportion of difficult calvings per cow calving. 
When the calving ease trait is considered in a maternal context, the probability of reduced reproductive success and higher cow death rates should be ignored. They will be evaluated specifically, and have their own direct economic value weightings. Ignoring effects on cow reproduction and death rates results in a maternal calving ease economic value of €-1.81 per % increase in the proportion of difficult calvings per cow calving.
8.2 Dairy cows

Table 3 shows the calculation of costs associated with alternative calving categories for dairy cows, as well as the expected changes in the proportions of cows as the incidence of difficult calvings increases from 8 to 9%.
Table 3. Calculation of the economic value of a 1% change in the proportion of cows requiring severe calving assistance or worse in a dairy herd

	Item
	Caesarean
	Veterinary assistance
	Severe assistance
	Slight assistance
	Herd average cost

	Stockman hours
	6.00
	4.00
	4.00
	1.00
	 

	Stockman cost (€) per hour
	17.00
	17.00
	17.00
	17.00
	 

	Veterinary costs (€)
	204.30
	70.37
	0.00
	0.00
	 

	Probability of a dead calf
	0.000
	0.000
	0.000
	0.000
	 

	Cost of a dead calf (€)
	250.00
	250.00
	250.00
	250.00
	 

	Probability of a dead cow
	0.05
	0.025
	0.025
	0
	 

	Cost of a dead cow (€)1
	1471.68
	1471.68
	1471.68
	1471.68
	 

	Reduced reproductive success
	0.250
	0.100
	0.050
	0.000
	 

	Barren cow cost (€)
	1190.40
	1190.40
	1190.40
	1190.40
	 

	Lost milk (litres)
	600.000
	150.000
	50.000
	0.000
	 

	Cost of lost milk (€/litre)
	0.30
	0.30
	0.30
	0.30
	 

	Calving cost relative to no assistance
	857.48
	339.20
	179.31
	17.00
	 

	 
	
	
	
	
	 

	Percentage of calvings with 8% difficult
	1.440
	3.370
	3.200
	23.370
	33.490

	Percentage of calvings with 9% difficult
	1.690
	3.790
	3.510
	24.680
	37.837

	Economic effect (€) per cow of 1% change
	 
	 
	 
	 
	-4.35


1The cost of a replacement heifer multiplied by the average number of replacement heifers required per dead cow (0.96).
The resulting economic value is €-4.35 per % increase in the proportion of difficult calvings per cow calving. 
8.3 Phenotypic Standard deviation

The economic values above assume that calving difficulty is recoded so that the new scores map onto an underlying normal distribution. The phenotypic standard deviation of calving difficulty breeding values on this underlying scale will probably be less than 1. However, the economic values assume a phenotypic standard deviation of 1. Therefore breeding values initially calculated on the underlying scale should be divided by the phenotypic standard deviation of the calving ease scores so that they map correctly to the units of the economic values. 
The underlying scale breeding values can be transformed to a percent serious difficulty scale either through linear multiplication by 11.9% or using a cumulative normal function e.g. NORMSDIST(-1.55+EBV) where the NORMSDIST function gives the probability of a value between the bracket value and positive infinity given a standard normal distribution (mean=0, sd=1). For the purpose of comparing economic values below, a phenotypic standard deviation of 11.9% on the % serious difficulty scale is used.
9 Economic values for gestation length

A longer gestation length means later calving, with the result that the effective breeding season for a cow (from the time of first oestrous to the time all mating is ceased for the season) is shortened. The shorter breeding season means that there are less mating opportunities for the later calving cows, and therefore a higher probability of being barren. At a constant weaning date, calves born a day later due to a one day longer gestation length will be lighter at weaning. 
9.1 Suckler cows

We have assumed that the potential of being lighter at weaning is compensated for by higher levels of concentrate fed. Assuming a 1 day longer gestation results in the calf being 1.25 kg lighter at weaning, and that the additional feed to compensate for being 1kg heavier at weaning given the same final live weight achieved by turnout is 6kg of calf concentrates. With the cost of purchasing concentrate at €300 per tonne, this equates to a cost of €2.25 per day increase in gestation length. However, the lighter weaning weight is also associated with one day less feeding. Assuming 7kg of DM are consumed per day and a cost of €0.08 per kg of DM consumed, this offsets the above cost by €0.56, resulting in an economic value of -€1.69/ day increase in gestation length.  Alternatively the cost of an extra day gestation could be calculated as; 1.25 kg lighter at weaning at an average weanling value of €1.80 equates to €2.25, with the same offset as above equals -€1.69/ day increase in gestation length.  With feed prices the way they are it is likely that the weaning weight cost will be incurred rather than the cost of additional feed.
Models of herd reproductive patterns suggest that an increase in gestation length in a typical suckler herd increases the proportion of the herd barren by 0.24% (see Amer et al. Livestock Production Science 2001 67:223 and Amer et al. Livestock Production Science 1996 46:85). If the cost of a barren suckler cow is €283.12, then the economic value of gestation length in a suckler herd is €-2.36 (-1.69-0.67) per day per cow calving; the 0.67 the result of 0.24% barren multiplied by barren suckler cow cost. 
The economic impacts of maternal genetic effects of gestation length in a suckler herd are ignored because their affects will be accounted for in the estimated breeding values for calving interval which will have its own economic weight.
9.2 Dairy cows

The economic value for gestation length in the dairy herd is taken as the value proposed for implementation in the dairy EBI. The dairy EBI value is based on the calculation of the benefit of a one day shorter calving interval. The value is currently -€11.97 per day.
9.3 Phenotypic standard deviation

The phenotypic standard deviation of gestation length was assumed to be 7 days.
10 Economic value for finishing animal lifetime dry matter food intake
10.1 Economic value

The economic value of lifetime dry matter food intake expressed in € per kg of dry matter (over the lifetime of a typical commercial animal to a constant date of slaughter) was calculated as the weighted average price per kg of feed eaten over the lives of bulls, steers and heifers from both suckler and dairy herds (see data in Appendix 1 supplied by Gerry Keane and Paul Crosson, Teagasc). The resulting economic value is €0.1256 per kg DM per finishing animal lifetime.  This is based on an average cost of feed consumed at land charges of €350 (applied to grass grown and silage harvested – Crosson, 2008).
.
10.2 Calculation of the EV for DM intake (April 2008)

The value is a weighted sum of the cost of dry matter per kg. Weightings are based on numbers of animals slaughtered in each system, total lifetime intake in each system, and cost of feed in each system (see data in Appendix 1 supplied by Gerry Keane and Paul Crosson, Teagasc). In Appendix 1 the number of animals slaughtered belonging to each category (Bulls, [Steers and Heifers 20, 24 and 28 months of age]) is given for dairy and beef. These numbers are used to derive the percentage of the total animals slaughtered (1,256,000 – CMMS Stats report, 2007) belonging to each category. These percentages are multiplied by the corresponding lifetime dry matter intake for each category (Bulls, [Steers and Heifers 20, 24 and 28 months of age]), these numbers are totalled to give 467,292.994 (see table below). Each of the 13 numbers (categories across dairy and beef) is divided by the total to give a weighting factor to multiply the cost of dry matter by. The sum of the weighted average costs (12.559 c) is then divided by 100 to give an EV for DM intake equal to €0.1256 /kg and is designated a negative number in the spread sheet as it is a cost. 
	
	
	Weighted Average Costs (c/kgDM)

	%slaughtered x lifetime DMI
	

	14601.911
	0.031
	0.656

	33786.624
	0.072
	0.965

	101232.484
	0.217
	2.954

	102484.873
	0.219
	2.211

	42296.178
	0.091
	1.182

	46793.790
	0.100
	1.318

	30262.739
	0.065
	0.629

	1786.624
	0.004
	0.081

	13678.344
	0.029
	0.378

	40987.261
	0.088
	1.263

	34219.745
	0.073
	0.776

	1154.459
	0.002
	0.030

	4007.962
	0.009
	0.117

	467292.994
	 
	12.559

	
	
	

	
	
	Average DM costs (€/Kg)

	
	
	0.126


10.3 Phenotypic standard deviation
Assuming a CV for lifetime feed intake of 10% and a mean lifetime feed intake of 4600 kg DM for animals growing to slaughter (see data in Appendix 1 supplied by Gerry Keane and Paul Crosson, Teagasc) results in a phenotypic standard deviation of 460 kg DM. An h2 value of 0.4 was also assumed yielding a genetic standard deviation of 365. 
10.4 Transformations of proofs based on Tully feed intake data

Assuming that the coefficient of variation and heritability of average daily feed intake at Tully are the same as for lifetime feed dry matter intake, then it can be shown that the genetic regression of lifetime feed dry matter intake (LDMI) on Tully average daily feed intake (TADFI) proofs is 

LDMIproof = TADFIproof x rg x mean(LDMI) / mean(ADFI)
The mean lifetime feed intake of 4600kg (i.e. mean(LDMI)) was as assumed above, and the mean Tully feed intake was 8.58 kg. Given the difference in diet between Tully and a typical industry system, and because Tully records only reflect intake for a part of the animals life, we assume a genetic correlation (rg) between the two feed intake definitions of 0.7. Thus

LDMIproof = TADFIproof x 375
11 Economic value for weaning weight

11.1 Sale at weaning
When calves are sold at weaning, the value of weaning weight can be computed based on weaned calf prices per kg of live weight.
11.1.1 Beef bred calves

An analysis of mart sale data for weanlings for all categories of sex and breed (excluding dairy females) is presented in graphical form below. The data revealed a steady trend for all categories over the 2005 – 2007 period with an upward trend to date in 2008 (3 months). The average male and female beef calf (mother not dairy bred) price is €2.07 (male) and €1.99 (female) per kg respectively, to date in 2008.  The economic value of weaning weight with sale at weaning is assumed to be €1.80 per kg of weaning weight per beef bred calf sold at weaning.  This is on the conservative side for two reasons. Firstly; a reduction is made in the price by 10% to reflect the 10% reduction made in the carcass weight economic value (WTO policy uncertainty) and secondly; historically approximately 10 – 15% of weanlings sold at the mart are sold in the first 3 months (to date in 2008).  Thus there are a lot of records to come that could potentially influence the average weanling mart price per kg.
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11.2 Sale at slaughter

When calves are retained until slaughter, the advantage of higher weaning weight is that weight gain comes at relatively low cost, relative to achieving that weight by feeding a more expensive diet in winter. The feed savings from being 1kg heavier at weaning given the same final live weight achieved by turnout are assumed to be 6kg of calf concentrates. With the cost of purchasing concentrate at €300 per tonne, this equates to a saving of €1.80 per kg increase in weaning weight.
11.3 Phenotypic standard deviation

The genetic standard deviation of weaning weight was assumed to be 30kg.
12 Economic value for calf mortality

The economic values for still births and early calf mortality are computed here assuming that the two traits are evaluated as a single combined trait called calf mortality, whereby both still born calves, and those born alive but dieing before 28 days of age are coded as dead.
12.1 Economic values for still births

The cost of a still birth is assumed to be the loss of the value of a three week old calf, plus an allowance for disposal costs, and for labour to source, and to mother on the calf to the cow. 

12.1.1 Beef bred calves

The cost of a dead calf is assumed to be €350 for pure beef calves. This is the cost to purchase a replacement. It is further assumed that €80 is required for travel and labour, and €20 is required for disposal of the dead calf. This results in an economic value of €5.337 per 1% reduction in still births.
12.1.2 Dairy bred calves

The weighted (by probability of mortality across sex) average cost of a dead calf (beef sire and dairy dam) is assumed to be €250. This results in an economic value of €2.50 per 1% reduction in still births.

12.2 Phenotypic standard deviation

Calf mortality is a binomial trait so its phenotypic standard deviation can be directly determined from the average observed incidence.

Assuming an incidence of 5% for still births results in a phenotypic standard deviation of sqrt(0.95x0.05)=0.218 or 21.8%.
12.3 Adjustment for under reporting of calf mortality

Because the actual recorded incidence of still births is lower than the expected true incidence because of under recording, the phenotypic standard deviation on the true scale would (at a recorded incidence of 3.5%) results in a phenotypic standard deviation of sqrt(0.965x0.035)=0.184 or 18.4%. This results in a downward bias in the spread of mortality breeding values by approximately 18%. Assuming a genetic correlation of 1 between true mortality and reported mortality (i.e. that there are no genetic effects that contribute to whether or not a dead calf gets recorded as such), we can correct for the under-reporting by increasing the calf mortality economic value by a factor of 1.185.
13 Economic value for calf quality

Calf quality records are captured from the marts as the cents per kg of live weight for weanlings sold individually. Thus, this economic value per kg just needs to be translated to a value per typical calf. We do this by taking an average weanling weight at the mart of 300kg, and converting the economic value to Euros by dividing by 100. 
14 Economic value for calf quality - Old

Initially, to calculate an economic value for calf quality, we assume that calves sold at weaning can be subdivided into three categories of equal size. The economic value of a 1% increase in the percent of calves in the top category (at the expense of the proportion in the bottom category) can be calculated directly from the premium paid for top quality calves. This approach (outlined below) has now been replaced with a method based on weanling prices see above.
14.1 Beef bred calves

Assuming the premium for top quality beef bred calves is €167.5 relative to low quality calves, the economic value of calf quality in beef bred calves is €1.675 per 1% increase in the percent top quality calves per calf sold at weaning.

14.2 Phenotypic standard deviation
We assume that calf quality is scored into three equally sized categories with scores -1, 0 and 1. The phenotypic standard deviation is 0.82 score units. With every 0.02 increase in the mean of calf quality scores, the percent of top quality calves increases by 1%, a linear transformation of 36.4% for every 1 unit change on the scored scale. Therefore, the phenotypic standard deviation on the % top quality calves scale is 29.75%. The genetic standard deviation is 14,88 assuming  h2 = 0.25.
14.3 Interim prediction of calf quality PTAs

Ultimately, PTA’s for calf quality might be predicted from a combination of calf pricing or grades and weights at Marts, linear scores and weights from pedigree herds and targeted suckler herds, as well as carcass conformation scores from CMMS data. Given the complex of traits and intermingled breed effects involved, this is going to require further technical developments. In the interim, the calf quality PTA’s will need to be based on final PTAs for calf carcass conformation and weaning weight, that is, after these have both had their breed effects added back on.

If a bull has a PTA for weaning weight of +50 kg and we assume that the extra 50kg of weight on the calves increases the proportion attracting the high quality premium from 35% to 45%, then every 1 kg increase in weaning weight increases percent high quality calves by 0.2%.

If two bulls have a difference in PTA for 3 carcass conformation score units (on a 15 pt scale this roughly means an average U versus an average R) then the % high quality calves would be 15% for the low PTA bull and 80% for the high PTA bull. Thus, for every 1 unit increase in carcass conformation, the percent of high quality calves increases by 25%. 

Using this logic, the PTA for % high quality calves would be calculated as 0.2 x calf weaning weight PTA + 25 x carcass conformation score PTA.
15 Economic values for carcass weight and carcass quality traits
15.1 Objective traits

In the 2001 version of the index (Amer et al, 2001), carcass value was included in the breeding objective in the form of economic weights for carcass weight, carcass conformation score and carcass fat score. Historically, price differentials for carcass conformation and fat scores have been low for at least several reasons:
1. The types of market that Irish beef has been sold into

2. Procurement pressure making meat processors reluctant to pay penalties

3. Lack of confidence in the accuracy of carcass grades

Given the above, an alternative would be to base the breeding objective on traits associated more directly with the actual yield and value of meat in the carcass. This approach runs the risk of assuming that price premiums for improved carcass value find their way to the cattle farmers supplying the best cattle. This may not eventuate. However, changes to grading systems including the potential implementation of mechanical grading systems, and more tightly defined supplier – processor relationships means that a significant proportion of the benefits of supplying better carcasss will be captured by farmers.
Feedback from the meat processors during meetings held at Port Laois, Ireland in December 2003 suggest that carcass value is driven primarily by weight of meat in the loin cuts taking the highest value per kg, and the remainder of meat in the carcass taking a lower value per kg. Thus, a new set of carcass breeding objective traits is defined as follows:
· Carcass weight at a constant slaughter age

· Weight of meat from loin cuts using a “typical” cutting system for carcasses adjusted to a constant weight

· Weight of meat from hind-quarter cuts using a “typical” cutting system for carcasses adjusted to a constant weight

· Weight of meat from all other cuts (i.e. excluding the loin and hind-quarter) using a “typical” cutting system for carcasses adjusted to a constant weight

15.2 Data analysis

Data on approximately 1500 carcasss with individual cut weights (with a single cut specifications used) were available for analysis. In addition to cut weights, each animal had a record for date of slaughter, carcass conformation score (grade) and carcass fat score, and a cold carcass weight. These were used to estimate the proportions of cold carcass weight made up of loin cuts, hind-quarter cuts and other cuts (used below). Phenotypic standard deviations for these traits after adjustment to a constant carcass weight and after accounting for two identifiably different cut specifications were also computed.

The table below summarises some of the results.
	Cut
	Average

 Weight kg
	% of total  cut weight (206kg)
	% of carcass
weight (290.6 kg)
	Approx Price range


	Loin cuts
	23.7
	11.5
	8.2
	

	Striploin
	11.5
	5.6
	
	€12-14

	Fillet
	4.6
	2.2
	
	€18-20

	Rib Roast
	7.6
	3.7
	
	€10

	
	
	
	
	

	Hind-quarter cuts
	50.5
	24.5
	17.4
	

	Round steak
	41.1
	20.0
	
	€4-6

	Sirloin
	9.4
	4.5
	
	€7-9

	
	
	
	
	

	Others
	131.8
	64.0
	45.3
	€2.45


15.3 Economic value of carcass weight

The economic value for carcass weight can be taken simply as the carcass price per kg. A projected future price of €3.20 per kg of carcass weight was therefore taken as the economic value. This converts to an economic weight of €2.50/ kg carcass weight.  This has been recently (April 2008) revised upwards based on the current upward trends in beef prices. This value needs to be watched closely for several reasons:

· The European beef industry is in a state of change in relation to supply management policies, and it is even harder than usual to project future price levels
· There is a significant chance of world trade negotiations by the WTO leading to further opening of European markets to lower cost imports in the medium to long term

· The carcass weight price and hence the economic weighting used for carcass weight is a key factor shifting selection emphasis in relation to cost savings traits, as opposed to output increasing traits.

15.4 Economic values of loin cuts, hind-quarter cuts and other cuts at a constant carcass weight

It is assumed that the carcass price at a fixed carcass weight is comprised of the values derived from the weight of meat cuts from the loin, the hind quarter, plus the weight of the remaining meat cuts. In other words, no economic value is assigned to the value of bone, offals and trimmings etc derived from the carcass. From this, the economic value of an increase in the weight of “other” cuts (EV_OC) can be calculated as 
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where CP is the carcass price per kg (€3.00), 
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is the proportion of the carcass which is loin cuts (0.082), RL is the ratio of the price of loin cuts relative to the price of “other” cuts (5.3), 
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is the proportion of the carcass which is hind-quarter cuts (0.174), RH is the ratio of the price of hind-quarter cuts relative to the price of “other” cuts (2.2) and 
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is the proportion of the carcass which is non loin cuts (0.453). The economic value of loin cuts is then taken as
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and the economic value of hind-quarter cuts is taken as
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Using the derived values for the parameters as shown above, economic values for weights of other cuts, loin cuts, and hind-quarter cuts, at a constant carcass weight are €1.68, €8.89 and €3.69 respectively.

Fatter carcasses will have lower weights of both types of cuts at the same carcass weight. Thus the penalties for fatness will be implicit, rather than explicit in the breeding objective.
15.5 Phenotypic standard deviations
The phenotypic standard deviation of loin cuts weight was 1.47kg (a CV of 6.2%). The phenotypic standard deviation of hind quarter cuts weight was 3.34kg (a CV of 6.6%). The phenotypic standard deviation of other cuts weight was 5.57kg (a CV of 4.2%).  All of these standard deviations are taken after adjustment to a constant carcass weight, in line with the definitions of their economic values. The phenotypic standard deviation for carcass weight was assumed to be 20kg.
15.6 Interim method with absence of genetic parameters

Currently, there is no data available of sufficient structure to estimate genetic relationships between recorded traits and the meat cuts profit traits. This is because the number of processors who currently capture cut weights is small. It is anticipated that in the future, mechanical grading systems will lead to accurate predictions of cut weights, and these will be able to be included as selection criteria as they are captured and stored on the national database. 
At present, the data that is being captured is limited to carcass weight, carcass fat score and carcass conformation score. These are both recoded to a 15 point scale prior to genetic analysis. Thus, in the interim, predictions of the goal traits of loin, hind-quarter and other cuts at a constant carcass weight will have to rely on 

1. the ability of recorded traits to predict carcass fat and conformation scores

2. the expected change in cut weights with a unit change in both fat score, and in carcass conformation score. 
Thus, in the interim, the economic weights will be applied to carcass fat score, and to carcass conformation score, based on the relationships between these traits and cut weights. The data described in section 14.2 above, plus some more recent data from the same source, was used to estimate the relationships between carcass scores (recoded to a 15 point scale) and cut weights. Mechanical grading was introduced in December 2004, and analysis have revealed significant improvements in the ability of conformation scores and fat scores to predict “other” cuts since this point in time. The resulting (phenotypic) coefficients and calculations to get the economic values for carcass conformation and carcass fat scores are described below. The cut EVs are derived from section 14.4 above.
Results from preliminary Grange data (134 carcasss)
	Cut trait
	Carcass Conf. score (15pt scale)
	Carcass Fat score (15pt scale)
	Cut economic value (€/kg)

	Loin cuts
	.512 (.066)
	-.351 (.088)
	12.52

	HQ cuts
	1.564 (.138)
	-1.237 (.183)
	5.20

	Other cuts
	1.612 (.202)
	-0.843 (.269)
	2.36

	Interim economic weight
	18.34
	-12.81
	


Petits results since mechanical grading Dec 04– Dec 05 (1946 carcasss) 

	Cut trait
	Carcass Conf. score (15pt scale)
	Carcass Fat score (15pt scale)
	Cut economic value (€/kg)

	Loin cuts
	.385 (.023)
	-.311 (.022)
	12.52

	HQ cuts
	1.085 (.046)
	-.991 (.043)
	5.20

	Other cuts
	1.40 (.099)
	-2.78 (.094)
	2.36

	Interim economic weight
	13.76
	-15.61
	


15.7 Fatness

Fatter carcasses will have lower weights of all types of cuts at the same carcass weight. Thus some of the economic influence of fatness will be implicit (as shown above), rather than explicit in the breeding objective. However, in order to account for some markets favouring intermediate levels of fatness, carcass fat score will also have a positive weight applied to it because of the favourable association between fatness and eating quality. Based on the observation that in the UK, no penalties are applied to carcass fatness from a 4L grade and under, we can take the economic value of carcass fat score as being opposite in sign to the value computed in section 14.6 above, multiplied by the proportion of carcasss in Ireland that are graded 4L or leaner, and further multiplied by the proportion of carcasss slaughtered in Ireland that are sold into markets where some external fatness is valued because of its contribution to meat quality. Currently, it is assumed to be 50% of beef production from Ireland that will be graded 4L or leaner and sold into markets where intermediate levels of external fatness are preferred. Assuming the 50% is a variable, it has been made into an input, the carcass fat score (-15.61) from the above combined dataset (section 14.6) is multiplied by 1.0 – the input (50%) or 0.5, this way any future change in export patterns can be incorporated into the calculations.
16 Economic values for cow mature weight

The economic value of cow mature weight can be constructed to comprise three separate components. These are:
1. Higher feed costs for maintenance in cows due to the greater biological turnover of protein in the muscles and organs of a larger body.

2. Higher feed costs for growth and maintenance in replacement heifers

3. A higher return from sale of heavier cull cows

Below are the calculations of cow maintenance feed costs and heifer growth feed costs comparing cows of 700 and 800kg mature weight, respectively.  These two components are presented separately for the overall cost of additional mature cow weight.  The increase in value of the cull cow salvage value is presented later.

16.1 Higher feed costs for maintenance in cows
A new layout of the inputs has been adopted (April 08) when calculating the EVs for mature cow weight to make the calculations more transparent. This is based on the costs of dry matter per kg and the dry matter requirements associated with a 700 versus an 800kg mature cow by season. Assumptions that are made include the costs of DM (€/kg) for summers and winters as well as the cow dressing percentage.

Feed costs by season for mature cows (source: Teagasc)

A breakdown of the feed proportions and prices for the calculation of seasonal costs is presented in Appendix 2.

	Cow Inputs
	 

	Summer feed (€/kg.DM-1)
	0.077

	Winter  feed (€/kg.DM-1)
	0.137

	
	

	Dressing Percentage
	 

	Cow
	50%


Assuming the cost of dry matter per kg and knowing the consumption of DM per head it is possible to determine the economic value of cow mature weight. This EV is accounted for in the maternal sub index. The EV is adjusted for dressing percentage for older cows, see table above. The effect of cow mature weight on feed costs is calculated by subtracting the sum of maintenance feed costs associated with an 800kg cow (221.498) from the sum of heifer feed costs associated with the 700kg cow (200.934) and dividing by 100 = -0.21. This is then divided by the dressing percentage (50%, because cow mature weight PTA’s are expressed as a carcass weight, rather than a live weight) for a cow = -0.41
	 
	DM Requirements
	
	Costs (€)

	Replacement Heifer
	700kg MW
	800kg MW
	 
	700kg MW
	800kg MW

	Summer DM requirements
	958.000
	1056.000
	 
	73.336
	80.838

	Winter DM requirements
	928.000
	1023.000
	 
	127.598
	140.660

	SUM
	1886.000
	2079.000
	 
	200.934
	221.498


	 
	 
	 
	Adjusted

	EV Cow
	 
	-0.21
	-0.41


16.2 Higher feed costs for growth and maintenance in replacement heifers

Feed costs by season for heifer replacements (source: Teagasc)
A breakdown of the feed proportions and prices for the calculation of seasonal costs is presented in Appendix 2.

	Heifer Inputs
	 

	Summer feed (€/kg.DM-1) 
	0.076

	1st Winter feed (€/kg.DM-1) 
	0.161

	2nd and 3rd Winter feed (€/kg.DM-1)
	0.192


Assuming the cost of dry matter per kg and knowing the consumption of DM per head it is possible to determine the economic value of heifer cow mature weight. This EV is accounted for in the maternal sub index. The EV is adjusted for dressing percentage for older cows, see table above. The effect of cow mature weight on heifer replacement feed costs is calculated by subtracting the sum of heifer feed costs associated with an 800kg cow (569.578) from the sum of heifer feed costs associated with the 700kg cow (508.376) and dividing by 100 = -0.61. This is then divided by the dressing percentage (50%, because cow mature weight PTA’s are expressed as a carcass weight, rather than a live weight) for a heifer = -1.22.

	 
	DM Requirements
	 
	Costs (€)

	Replacement Heifer
	700kg MW
	800kg MW
	 
	700kg MW
	800kg MW

	1st Summer (growth + mtain)
	366.500
	411.500
	 
	27.817
	31.232

	1st Winter (growth + mtain)
	814.000
	913.000
	 
	131.172
	147.125

	2nd Summer (growth + mtain)
	1156.000
	1294.000
	 
	87.738
	98.212

	2nd Winter (growth + mtain)
	1150.000
	1283.000
	 
	220.639
	246.156

	3rd Summer (growth only)
	237.000
	271.000
	 
	17.988
	20.568

	3rd Winter (growth only)
	120.000
	137.000
	 
	23.023
	26.285

	SUM
	3843.500
	4309.500
	 
	508.376
	569.578

	
	
	
	
	
	

	
	
	 
	 
	 
	Adjusted

	
	
	EV Heifer
	 
	-0.61
	-1.22

	
	


16.3 Cull cow carcass salvage

The price received per kg of carcass weight for cull cows is expected to be €2.80 which can be applied directly to the cull cow carcass weight breeding value. Feed costs calculated above on a mature liveweight basis are adjusted to a carcass weight basis for the MW PTA by dividing by an assumed dressing ratio of 0.5 for a cow.
16.4 Summary

The table below presents the breakdown of the cost associated with maintenance of the cow (increase in mature weight by 1kg) and the cost associated with growing the heifer (to an increased mature weight of 1kg) under the old and new economic assumptions. In addition, the contribution to the economic value of cull cow carcass salvage value, in the old and new index assumptions are presented.  The discounted genetic expressions for each of the traits are also presented to convert the economic value to an economic weight.

	 
	Old EV
	New EV
	DGE
	Old EW
	New EW

	Mature cow maintenance
	-0.18
	-0.41
	5.5
	-0.98
	-2.26

	Heifer growth costs
	-0.51
	-1.22
	1.44
	-0.74
	-1.76

	Cull carcass salvage
	2.8
	2.8
	0.76
	2.13
	2.13

	Overall economic weight
	 
	 
	 
	0.41
	-1.90


16.5 Phenotypic standard deviation

The phenotypic standard deviation of cow mature weight was assumed to be 70kg.
17 Economic values for calving interval
The economic value of calving interval in a suckler herd ignores any effects on cow fertility, as these effects are accounted for in the economic value of survival.

17.1 Extra concentrate for calves

A benefit of a reduction in calving interval in a suckler herd that retains its own weanlings is the extra time for the calf to grow prior to the winter housing period where feed costs are high. We have assumed that a one day longer calving interval results in the calf being 1.25 kg lighter at weaning, with an associated cost equal to -€2.25 per day (of additional calving interval) for additional concentrate to the calf to catch up during the winter. However, the lighter weaning weight is also associated with one day less feeding. Assuming 7kg of DM is fed per day and a cost of €0.08 per kg of DM consumed, this offsets the above cost by €0.56, resulting in an economic value of -€1.69. This approach was used to assign a value to gestation length, with a further accounting for increase in barren cow occurrence.

17.2 Reduced weanling value at Marts

When weanlings are sold at marts, later born calves may be sold lighter (or later) and possibly at a lower price. We checked this using approx 9000 Mart records for calves of known sire breed sold in years 2002 until 2005 to determine the effects of being born later on weanling calf values. Only spring born male calves (February-May) were considered, and estimates were adjusted for number of subsidies and breed effects. We found that on average, calves born 1 month later were 22 kgs lighter at sale, they were 20 days younger, and they received a price per kg less by 0.005 cents per kg liveweight. If we assume an average (over sexes) price of €1.80 per kg live weight, and an average weanling weight of 300kg, then the cost of being born 30 days later is -€1.37 per day. This is approximately 20% weaker than the -€1.69 derived for a small effect when catching up with concentrate feeding (primarily due to the higher concentrate price). We chose the -€1.37 value when applying the economic value to calving interval, because with high feed prices the farmer is more likely to accept a lower mart price than pay for feed to get the weanling up to weight.
18 Economic values for cow survival

We define cow survival as the proportion of a bulls daughters having a 4th calf, given they have calved at least once.  This breeding value is calculated from a linear transformation of reappearance rate breeding values. The transformation involves the reappearance rate breeding value by the value of 3k2 where k is the average reappearance rate in a commercial suckler herd for reappearances after 1st, 2nd and 3rd calvings. 

An economic value is also calculated below for longevity, which is a very similar trait, but which uses more data. It is envisaged that when genetic evaluations for longevity come on stream, longevity will replace cow survival as the goal trait.

The economic value of cow survival is calculated by changing the survival profile of a breeding cow herd, and comparing the resulting change in expected profit for the herd with the change in the survival trait. The herd survival profile is altered assuming that a genetic improvement in cow survival favours survival in younger cows more than older cows because the majority of information contributing to cow survival EBVs will be from younger cows, and also that it tends to favour age groups with the lowest levels of survival from one age group to the next. Expected change in profit is taken as the change in costs of heifer replacements after adjustment for the change in revenue from the sale of cull cows. The herd structure modelled prior to the genetic change is identical to that used for the calculation of discounted genetic expression coefficients.

The method for computing EVs for cow survival has recently been adapted to be compatible for computation within an Excel spreadsheet. The two tables below compare statistics for two different herds differing in their cow survival rates. Values in these tables have been computed using Mathcad.
Statistics for a herd with improved survival

	age
	psal
	RevMORTΔT
	sprob to age
	SΔT
	Weighting 
	 Rev mort x wting 
	
	Death
	Life span Δ

	1
	0.000
	0.00
	0.000
	0.000
	0.000
	0.00
	
	0.000
	0.000

	2
	0.950
	710.60
	1.000
	0.172
	0.009
	7.77
	
	0.050
	0.100

	3
	0.980
	733.04
	0.950
	0.163
	0.010
	9.14
	
	0.057
	0.171

	4
	0.980
	733.04
	0.893
	0.153
	0.011
	10.02
	
	0.063
	0.250

	5
	0.980
	733.04
	0.830
	0.143
	0.017
	15.98
	
	0.100
	0.498

	6
	0.980
	733.04
	0.731
	0.126
	0.021
	19.92
	
	0.124
	0.745

	7
	0.980
	733.04
	0.607
	0.104
	0.031
	29.18
	
	0.182
	1.274

	8
	0.960
	718.08
	0.425
	0.073
	0.029
	26.68
	
	0.170
	1.359

	9
	0.960
	718.08
	0.255
	0.044
	0.022
	20.01
	
	0.127
	1.146

	10
	0.960
	718.08
	0.127
	0.022
	0.022
	20.01
	
	0.127
	1.274

	 
	 
	 
	5.818
	 
	0.172
	158.73
	
	1.000
	6.818


Psal is the probability of a cow dieing at each age having a realised cull salvage value (i.e. not died on farm or condemned)
RevMort is the expected revenue per dead cow per cow that dies

Sprob to age is the probability of a cow surviving to this age

S is the proportion of cows in the herd that are this age.

Weighting is the probability of any cow dieing at each age in each year.

Rev mort x Wting is the expected revenue from cows dieing of each age in each year.
Death is the probability of a cow dieing at each age

Lifespan is the contribution of cows of this age to average lifespan (i.e. prob of death at this age, times the age).

Statistics for a herd with standard survival

	age
	psal
	RevMORTΔT
	sprob to age
	ST
	Weighting 
	Rev mort x wting 
	
	Death
	Life span

	1
	0.000
	0.00
	0.000
	0.000
	0.000
	0.00
	
	0.000
	0.000

	2
	0.950
	710.60
	1.000
	0.181
	0.009
	8.19
	
	0.060
	0.120

	3
	0.980
	733.04
	0.940
	0.172
	0.010
	9.63
	
	0.059
	0.177

	4
	0.980
	733.04
	0.881
	0.162
	0.011
	10.56
	
	0.064
	0.257

	5
	0.980
	733.04
	0.817
	0.150
	0.018
	16.83
	
	0.108
	0.539

	6
	0.980
	733.04
	0.709
	0.132
	0.022
	20.98
	
	0.133
	0.799

	7
	0.980
	733.04
	0.576
	0.110
	0.033
	30.74
	
	0.205
	1.438

	8
	0.960
	718.08
	0.371
	0.077
	0.031
	28.10
	
	0.184
	1.471

	9
	0.960
	718.08
	0.187
	0.046
	0.023
	21.08
	
	0.144
	1.299

	10
	0.960
	718.08
	0.042
	0.023
	0.023
	21.08
	
	0.042
	0.424

	 
	 
	 
	5.524
	 
	0.181
	167.18
	
	1.000
	6.524


Assuming a cow live weight of 680kg, a replacement cost of €355, a carcass dressing of 50% and a cull cow carcass price of €2.80/kg the value of a cull suckler cow can be calculated: The value of a cull cow = 50% of 680 = 340kg x €2.80 = €952. Information relating to the top table is distinguished by Δ (delta). Replacement cost for Δ is calculated for a 2yo cow and is equal to €952 + €355 = €1307 x SΔT (0.161) = €210.43. Survival for Δ = the average sprob to age (3, 4 & 5 yo) = (0.96 + 0.91 + 0.86) / 3 = 0.88. Revenue (cull cow carcass value) from mortality per cow in the herd is calculated based on the proportions of cows culled by age group, after allowing for a proportion of deaths being prior to slaughter.
The replacement cost and survival for the second table is calculated in the same way: €952 + €374 = €1326 x ST (0.172) = €228.1. Survival = the average salvage probability (sprob) to age (3, 4 & 5 yo) = (0.95 + 0.89 + 0.83) / 3 = 0.89. The EV for survival = [the sum of the products of weighting x REVMORT (Δ167.18 & 158.73) – respective replacement costs (Δ236.62 & 224.66)] / [(ΔSurvival (0.891) – Survival (0.880)) x 100] = 3.17. An EV can also be calculated for lifespan but this is redundant when the survival PTA’s are used.. The EV for life span = [the sum of the products of weighting x REVMORT (Δ167.18 & 158.73) – respective replacement costs (Δ239.62 & 228.1)] / [sum Δ lifespan (6.82) – lifespan (6.52)] = 12.59.
19 Economic values for age at first calving

Currently there is insufficient data available to quantify the relationship between age at first calving and subsequent rebreeding interval. There is also a clear cut case of double counting with the calving interval proofs. If earlier age at first calving results in longer first calving intervals, this will be picked up in the calving interval proof. An analysis of ICBF data suggests that the modest reductions in calving difficulty associated with increased age at first calving are of trivial value, relative to lost revenue.
Assuming the opportunity cost of not producing a calf in an annual breeding cycle is €300, then the cost of delaying age at first calving by one day results in €300/365= €0.82 lost potential revenue per day. Thus, the economic value of age at first calving in days was -€0.82.
19.1 Phenotypic standard deviation

The phenotypic standard deviation of age at first calving was assumed to be 50 days.

20 Economic values for docility
20.1 Rationale behind development of economic values

Docility is a significant trait with importance to Irish beef herds, particularly as dealing with temperamental animals takes time that 42% of beef cattle farmers would put into a second off-farm job (Economics and Planning Division, DAF, February 2008).  Studies reveal that there are a large number of incidents that result in injury and a number in death, both of which have a high cost (McNamara et al. 2007).  This puts further importance on docility as a selection trait in beef cattle breeding.

This document describes the rationale and calculations behind the economic weightings on docility in suckler cows and weanlings.  Explained is the economic value of a 1 unit increase in docility score, taking into account the time costs associated with "problem" animals, and also the risk of injury or death (human) associated with animal attacks.

20.2 The rate and cost of injury as a result of temperamental animals

An important consideration is the cost associated with accident and injury (non-fatal) due to temperamental animals.  A survey by McNamara et al., 2007, estimated 1731 accidents occurred on farms (in 2005) of which 65.3% were the result of livestock incidents.  Of these livestock accidents 63.6% occurred on beef farms, accounting for 720 non-fatal accidents.  If we assume that 85% (the same proportion as that reported to cause deaths from attacks, rather than true accidental incidents – see the rate and cost of death as a result of temperamental animals section below) are the result of temperamental animals then 612 non-fatal injuries/ year occur as a result of “problem” animals.  The following tables are adapted from McNamara et al. (2007), and represent the breakdown of these 612 accidents into work days off (table 1) and treatment requirement (table 2).

Table 1: Breakdown of accidents into percentage requiring various numbers of days off work

	Work days lost
	Percent of accidents 

	None
	18.7

	1-9
	19.6

	10-19
	22.2

	20-99
	7.6

	100 +
	31.9


Table 2: Breakdown of accidents into percentage requiring various treatments

	Treatment
	Percent of accidents

	1st Aid
	18.7

	Doctor
	24.8

	Hospital
	56.5


Taking the midpoint for each of the categories of work days lost from table 1 (leaving 100+ days at 100) the weighted average number of days off work as a result of an injury caused by livestock on beef farms is 40.5 days.  By applying the equivalent labour cost (€17/ hour), to that calculated in the Beef EBI, to the 40 days at 8 hours a day, the average time cost associated with an accident is €5508.

If we consider the average cost of treatment of injuries from table 2 resulting from beef animal related accidents (attacks), and assume:

· 1st aid costs €50 including treatment time and materials/ medicine

· Doctor treatment would take 2 hours and cost €100, follow up treatments (physio etc) and medicine at €400 (€500 in total).

· Hospital treatment could vary greatly but assume on average including visit time in hospital, surgery, and follow up etc €2000

The weighted average treatment cost of a farm injury resulting from beef cattle is thus €1263.

Therefore the average cost of an on farm injury is €6771 (time off work plus treatment costs)

20.3 The rate and cost of death as a result of temperamental animals

It is estimated that the cost of farm fatality is between £1.5 and 2.0 million (Cockerill, Queens University of Belfast, 2006).  If we take the mid-point of this range and convert it to euro this equates to ~€2.2 million (£1.75 million @ £1 = €1.26, 06/05/2008).  

There were 27 deaths between 1996 and 2007 as a result of cattle livestock incidents (Irish Health and Safety Authority – code of practice, 2007), resulting in an average of 2.25/ year.  85% of these were attacks by bulls, cows, and weanlings (HSA, 2007), with the remainder being true accidental incidents (crushed, trampled, slipped over etc).  Thus 15% of all incidents causing death have been removed from those caused by “problem” animals.  The average number of pure temperamental attacks causing death by cattle is therefore 1.92/ year.

20.4 Weighted average cost of injury or death

If we combine the total number of injuries and deaths resulting from beef cattle livestock the number of accidents per cow is 0.00056 (613.92 deaths or accidents/ 1.1 million suckler cows).  The weighted average cost of injury or death can be calculated as follows:

[(612 * €6771) + (1.92 * €2.2 million)] / (612 + 1.92)
=
weighted average cost

[€4.14 million + €4.22 million] / 613.92

=
€13630
20.5 Assumptions

In order to convert the calculated average cost per injury or death to a cost per change in docility score, let us assume:
· That there is a decrease in risk of “problem” animals by 15% for a 1 unit increase in average docility score for a group of animals
· That one problem animal increases labour requirements by 5 hours per year per problem suckler cow
· That one problem animal increases labour requirements by 3 hours per year per weaned calf on average over the lifetime of a slaughter animal or replacement heifer until first calving
· That one problem animal increases the likelihood of injury or death by 0.01 (1%) for suckler cows. 

· And that one problem animal increases the likelihood of injury or death by 0.005 (0.5%) for weanlings 

· Labour costs per hour are €17 per hour.

NB: These estimates linking problem animals to docility score and then docility score to risk of injury or death are based on realistic increases in injuries or death that are likely to occur with a 1 unit shift in docility PTA. A 1 unit shift in PTA is approximately a 50% shift in the entire spread of docility PTAs and is therefore a big shift.  Based on the above assumptions a 1 unit shift in PTA will result in 0.9 more injuries per cow, and 0.45 injuries per weanling. 
20.6 Calculations

Suckler cow
(Risk of “problem” animals x number of additional hours labour x cost per hour) + (Risk of “problem” animals x likelihood of injury or death x cost of injury of death) = EV of a 1 unit increase in docility
(0.15 x 5*€17) + (0.15 x 0.01*€13630)
= EV of a 1 unit increase in docility
€12.75 + €20.45



= €33.20
Weaned calf to replacement or slaughter

(Risk of “problem” animals x number of additional hours labour x cost per hour) + (Risk of “problem” animals x likelihood of injury or death x cost of injury of death) = EV of a 1 unit increase in docility
(0.15 x 3*€17) + (0.15 x 0.005*€13630)
= EV of a 1 unit increase in docility
€7.65 + €10.22



= €17.87
Discounted genetic expressions of an annual cow trait

= 5.50
Discounted genetic expressions of a weaned calf trait

= 0.86

Discounted genetic expressions for replacement/ slaughter trait
= 2.19

In order to convert this to a value per bull (proof) the above economic values are multiplied by their respective DGE and the weighting factor that applies to each subindex.  This allows docility to be applied across all subindexes to which docility applies (all subindexes except calving). This is outlined below (as per section 5 above):

EV docility (bull) = WCSI weighting x (EV docility weaning* DGE weaned calf) + BPSI weighting x (EV docility weaning* DGE slaughter) + ((MSI + RSDI) x (((EV docility cow* DGE cow) + (EV docility calf * DGE replacement))/2))

SBV= 0.157x (WCSI) + 0.614x (BPSI) + 0.771x (BCSI) + 0.229x (MSI+RSDI)

The economic value for 1 unit of docility score is €51.80
21 Economic value of polledness

The economic benefit of polledness comes in terms of savings in costs of disbudding. 

There are two approaches that can be taken to costing the disbudding process so as to calculate the economic value of polledness. The two approaches are described below:

1. Cost of farm relief (farm relief provides the crate and the disbudders)

2. Cost of having equipment to carry out the job (i.e. purchase of disbudders and crate, and labour costs) 

Both approaches assume disbudding takes place on young animals. While dehorning can take place at a later age, both the higher cost of dehorning, and the resulting ineligibility for participation in the Suckler Welfare scheme means the practice of dehorning is in decline.

Disbudding of calves comes at a cost.  This cost can be divided into several components:

· The check in growth performance of the animal following the procedure
· The risk of death of the animal as a result of the procedure

· Cost of anaesthetic
· Time costs associated with the job
· Depreciation costs of disbudders and calf crate

21.1 Assumptions
The check in growth performance

Consideration has been given to the potential growth performance loss associated with the disbudding process.  We do not account for this because lower performance in an animal and its relatives due to disbudding should be picked up in the genetic evaluation system and costed through lower weaning weights, calf value at marts, and proceeding weights, and associated value.

The risk of death of the calf 

Consideration has been given to calf mortality as a result of disbudding.  Because disbudding is generally carried out before the age of 4 weeks, death as a result of disbudding can be included in the calf mortality trait.  If we create another economic weight for death resulting from disbudding, double counting of mortality will occur.

Cost of anaesthetic

A 50 ml bottle of anesthetic, depending on the product, costs anywhere between €25 and €50, and contains approximately 12 dosses per bottle (assuming 4ml per calf).  By taking the midpoint cost of the product (€37.50) we can calculate the cost of anaesthetic per calf.

An assumption is made that only 75% of farmers use anaesthetic, assuming all calves are disbudded at the same time, and it is only a requirement to use anaesthetic when the calf is disbudded after 3 weeks of age.  The anaesthetic costs are calculated as follows:
37.5/ 12 *0.75



=
€2.34/ calf

Time cost associated with disbudding

It is assumed that per calf, including baling time, anesthetic administration, and the disbudding procedure the cost is €2.83.  This is based on the assumption that labour requirement per animal is 10 minutes at an hourly rate of €17/ hour.

Depreciation cost on disbudders and calf crate

If we assume that the cost of disbudders is €75 (gas powered), and they depreciate at a rate of 15% per year to a final value of €5 then the depreciation cost of the disbudders is €10.50/ year.  

Using the same method to cost the calf crate, valued at an average of €532 (£421 @ £1 = €1.26, via O’Donovan Engineering – Imported from IAE, UK), but assuming it last 20 years and depreciates at 5%/ year to a final value of €50 then the yearly depreciation costs are €24.10/ year.

The total depreciation cost per year for the two pieces of equipment is therefore €34.60

21.2  Cost of farm relief 
Farm relief services quoted a cost of €6/ calf and this included providing a calf crate and disbudders.  

Farm relief provides the labour to carry out the administration of anaesthetic and the disbudding, however the farmer would still have to bring the animals in and bale them.  An assumption is made that this contributes one third of the time cost associated with the job. This is €0.94 (€2.83 * 0.33) per calf, based on labour costs outlined above.

The farmer is required to provide anaesthetic at a cost of €2.34 per calf.

The total cost of farm relief services for disbudding is therefore €9.29 (6 + 0.94 + 2.34)
21.3 Cost of using own equipment
The cost per calf of having the equipment to carry out disbudding is dependent on the number of calves born on the farm per year.  

The cost of disbudding using all own equipment takes into account (from the assumptions above) a time cost of €2.83 per calf, and an anaesthetic cost of €1.5625 per calf, and depreciation costs on crate and disbudders (€34.60/ year).  These depreciation costs vary per calf depending on the number of calves being disbudded.  The total cost per calf (dependent on number of calves being disbudded) using all own equipment is represented in table 1 below [adapted from Evans et. al. (2008) representing herd classification based on numbers of cow calving per year (May 2007 – May 2008)].  

Table 1. Different herd classification based on type of beef cows calved for beef herds currently on the ICBF database, and representation of cost per calf of disbudding, assuming all own equipment used.

	Type of Calving herd on ICBF database
	Count of herds
	Count of cows calved
	Count of herds in various categories of herd size (Total beef cows only)

	
	
	<5
	5 – 9
	10 - 24
	25 - 49
	50 - 99
	>100

	Crossbred beef cows only
	40482
	503270
	10786
	10328
	14439
	4238
	651
	40

	Pedigree beef and crossbred cows
	5905
	126512
	385
	1036
	2704
	1375
	382
	23

	Pedigree beef, crossbred beef, and dairy cows
	967
	17712
	135
	227
	377
	168
	52
	8

	Pedigree beef cows
	702
	5028
	366
	171
	135
	29
	1
	0

	Pedigree beef and dairy cows
	214
	1061
	146
	38
	24
	5
	1
	0

	Total
	48270
	653583
	11818
	11800
	17679
	5815
	1087
	71

	Total cost per calf assuming own equipment
	This costs represents the midpoint of the herd size, and assumes that 86% of calves are born horned
	€ 12.44
	€  8.42
	€ 6.76
	€ 5.48
	€  4.93
	€  4.79


21.4 Weighted average cost of disbudding

In order to calculate the weighted average cost of disbudding per farm the number of calves born on farms in required.
To calculate the weighted cost per calf of disbudding the following assumptions are made relating to table 1 above:

· Herds of <5 would use 100% farm relief

· Herd of 5-10 would use 100% farm relief

· 50% of herds of 10-24 would use farm relief and 50% would use their own equipment

· 25% of herds of 25-49 would use farm relief and 75% would use their own equipment

· 100% of herds of 50-99 would use their own equipment

· 100% of herds of >100 would use their own equipment
Table 2: Calculation of average cost of disbudding depending on farm size and proportion of farmers using farm relief and their own equipment, respectively. 
	Herd size
	<5
	5 - 9
	10 - 24
	25 - 49
	50 - 99
	>100

	Number of herds
	11818
	11800
	17679
	5815
	1087
	71

	Number of calves disbudded
	4.3
	6.0
	14.6
	31.8
	64.1
	86.0

	Total number of calves disbudded
	50817
	71036
	258467
	185033
	69644
	6106

	Depreciation cost of crate and disbudders
	 €    34.6 
	 €   34.6 
	 €  34.6 
	 €  34.6 
	 €   34.6 
	 €   34.6 

	Cost per calf (all own equipment)
	 €  13.22 
	 € 10.92 
	 €  7.54 
	 €  6.26 
	 €   5.71 
	 €   5.58 

	Cost per calf (all farm relief)
	 €    9.29 
	 €   9.29 
	 €  9.29 
	 €  9.29 
	 €   9.29 
	 €   9.29 

	Percent disbuddment by farm relief
	100%
	100%
	50%
	25%
	0%
	0%

	Cost per calf (assumptions above)
	 €    9.29 
	 €   9.29 
	 €  8.41 
	 €  7.02 
	 €   5.71 
	 €   5.58 


1Sum of the count of herds for each type of calving herd on ICBF database (from table 1)

2Midpoint of number of cows calving per herd multiplied by 0.86 (proportion born horned – Kearney, 2006)

3((Purchase value disbudders – End depreciated value disbudders) * depreciation rate) + ((Purchase value crate – End depreciated value crate) * depreciation rate)

4((Depreciation cost/ number of calves disbudded) + labour cost per calf + anaesthetic cost per calf))

5((Proportion of herds using farm relief * (farm relief cost + anaesthetic + labour)) + (Proportion of farms using own equipment * cost per calf using own equipment) 

The weighted (by number of calves) average cost of disbudding can be calculated from the table above:

€7.86
22 Discounted genetic expressions

Discounted genetic expression coefficients account for the delay in, and frequency of expression of, various categories of traits. For example, maternal traits are only expressed in replacement females, but the expression of many of the traits are repeated annually through the productive life of the cow. Other traits are expressed in all calves born (e.g. calving ease), while others are only expressed in slaughtered animals after a delay of several years. The discounted expressions coefficients have been taken directly from those defined in Amer et al. (2001). They are summarised in the table below. Separate values are given when the index is to be applied to EBVs, compared with when the index is to be applied to bull proofs (known as EPDs in the North American beef industry). The difference is simply a factor of 2.
A third column of discounted expressions coefficients is also presented to be used in indexes targeting the selection of replacement heifers. In these coefficients, the discounting is bought forward by two years, which increases the number of discounted expressions, but expressions of genes that would have taken place in the life of the heifer before she is considered as a replacement (i.e. own calving and own weaning) are excluded from consideration.
Table 6. Numbers of discounted genetic expressions of a sire’s genes for traits expressed at different life cycle stages (per calf born for Terminal, and per calf born and destined to become a replacement for Replacements).

	Trait
	Coefficient for EBVs
	Coefficient for bull proofs
	Coefficient for replacements

	Terminal
	
	
	

	Birth
	0.50
	1.00
	3.14

	Weaning
	0.43
	0.86
	2.85

	Slaughter
	0.39
	0.78
	2.19

	
	
	
	

	Replacements
	
	
	

	Annual cow
	2.75
	5.50
	6.27

	Annual cow by weaned calf
	2.50
	5.00
	5.70

	Heifer replacement
	0.72
	1.44
	1.64

	Cull cow
	0.38
	0.76
	0.87


23 Indexes for commercial replacement heifer selection

Indexes can be calculated for selection among commercial replacement heifers. This is somewhat similar to selection based on culling. In this case though, there are shorter delays until a heifer’s genes are expressed compared with the expressions of a bulls genes. The modified discounted genetic expressions coefficients are described in the section above. Economic values are the same as those used in all of the other indexes. Details of the calculations are summarised in the Table of index weights in section 2 above.

Appendix 1. Summary of growing animal feed intake data supplied by Gerry Keane and Paul Crosson (Teagasc, 2008)
	
	
	
	SUCKLER HERD
	
	

	 
	Bulls
	      Steers
	     Heifers
	 

	 
	 
	20 mts
	24 mts
	28 mts
	20 mts
	24 mts
	28 mts
	Total

	No. Slaughtered (1000)
	70
	103
	266
	214
	152
	143
	70
	1256

	% of Slaughtered
	5.573
	8.201
	21.178
	17.038
	12.102
	11.385
	5.573
	100.000

	Lifetime DMI (kg)
	2620.00
	4120.00
	4780.00
	6015.00
	3495.00
	4110.00
	5430.00
	 

	DMI Composition
	 
	 
	 
	 
	 
	 
	 
	 

	Silage %
	42
	29.1
	37.6
	29.9
	28.6
	38.9
	29.5
	 

	Conc. %
	38.9
	15.1
	14.3
	3.6
	14.2
	12.4
	2.4
	 

	Grass %
	19.1
	55.8
	48.1
	66.5
	57.2
	48.7
	68.1
	 

	Feed cost silage (c/kgDM)
	13.333
	13.333
	13.333
	13.333
	13.333
	13.333
	13.333
	 

	Feed cost conc. (c/kgDM)
	36.014
	36.014
	36.014
	36.014
	36.014
	36.014
	36.014
	 

	Feed cost grass (c/kgDM)
	7.216
	7.216
	7.216
	7.216
	7.216
	7.216
	7.216
	 

	Cost (c/kg DM)
	20.99
	13.34
	13.63
	10.08
	13.05
	13.17
	9.71
	 

	Mean sector DMI1
	146.02
	337.87
	1012.32
	1024.85
	422.96
	467.94
	302.63
	 

	% of DMI²
	3.12
	7.23
	21.66
	21.93
	9.05
	10.01
	6.48
	 

	Sector DM cost (c)3
	0.656
	0.965
	2.954
	2.211
	1.182
	1.318
	0.629
	 

	Feed cost (€/hd)4
	549.88
	549.80
	651.71
	606.42
	456.27
	541.14
	527.34
	 

	Slaughter wt (kg)
	620.0
	620.0
	680.0
	740.0
	560.0
	620.0
	650.0
	 

	Carcass wt (kg)
	360.0
	340.0
	380.0
	420.0
	300.0
	340.0
	350.0
	 

	Costs (c/kg LW)
	88.69
	88.68
	95.84
	81.95
	81.48
	87.28
	81.13
	 

	Costs (c/kg carcass)
	152.74
	161.71
	171.50
	144.38
	152.09
	159.16
	150.67
	 

	Mean sector LW
	34.55
	50.84
	144.01
	126.08
	67.77
	70.59
	36.23
	 

	Mean sector carcass
	20.06
	27.88
	80.48
	71.56
	36.31
	38.71
	19.51
	 


	
	
	
	
	DAIRY HERD
	
	

	 
	Bulls
	          Steers
	Heifers

	 
	 
	20 mts
	24 mts
	28 mts
	20 mts
	24 mts
	28 mts

	No. Slaughtered (1000)
	8
	40
	104
	70
	4
	12
	_

	% of Slaughtered
	0.64
	3.18
	8.28
	5.57
	0.32
	0.96
	 

	Lifetime DMI (kg)
	2805
	4295
	4950
	6140
	3625
	4195
	_

	DMI Composition
	 
	 
	 
	 
	 
	 
	 

	Silage %
	42.8
	27.9
	36.4
	29.3
	27.6
	38.1
	 

	Conc. %
	39.4
	13.9
	17.2
	5.5
	11.7
	14.2
	 

	Grass %
	17.8
	58.2
	46.4
	65.2
	60.7
	47.7
	 

	Feed cost silage (c/kgDM)
	13.333
	 
	 
	 
	 
	 
	 

	Feed cost conc. (c/kgDM)
	36.014
	 
	 
	 
	 
	 
	 

	Feed cost grass (c/kgDM)
	7.216
	 
	 
	 
	 
	 
	 

	Cost (c/kg DM)
	21.18
	12.93
	14.40
	10.59
	12.27
	13.64
	 

	Mean sector DMI1
	17.87
	136.78
	409.87
	342.20
	11.54
	40.08
	 

	% of DMI²
	0.38
	2.93
	8.77
	7.32
	0.25
	0.86
	 

	Sector DM cost (c)3
	0.081
	0.378
	1.263
	0.776
	0.030
	0.117
	 

	Feed cost (€/hd)4
	594.12
	555.15
	712.60
	650.36
	444.92
	572.03
	 

	Slaughter wt (kg)
	590.0
	570.0
	640.0
	700.0
	540.0
	600.0
	 

	Carcass wt (kg)
	310.0
	300.0
	340.0
	370.0
	280.0
	320.0
	 

	Costs (c/kg LW)
	100.70
	97.40
	111.34
	92.91
	82.39
	95.34
	 

	Costs (c/kg carcass)
	191.65
	185.05
	209.59
	175.77
	158.90
	178.76
	 

	Mean sector LW
	3.76
	18.15
	52.99
	39.01
	1.72
	5.73
	 

	Mean sector carcass
	1.97
	9.55
	28.15
	20.62
	0.89
	3.06
	 


	Summary Data
	 

	Mean DM intake (kg)
	4673

	Mean DM costs (c/kg)
	12.56

	Mean Slaughter weight (kg)
	651

	Mean Carcass weight (kg)
	359

	kg DM/kg LW
	7.17

	kg DM/kg carcass
	13.03

	Costs/kg LW  (c) 
	90.09

	Costs/kg carcass (c) 
	163.59


Appendix 2
Weighted cost of feed by season for heifers to 26 months and cows (Courtesy: Paul Crosson, Teagasc, 2008) 

	Heifer to 26 months
	 
	 

	1st winter intake
	kg DM
	Cost (€/kgDM)

	Grass silage
	546.0
	0.133

	Concentrates
	121.6
	0.360

	Grass  
	101.3
	0.072

	Weighted (€ / kgDM)
	 
	0.16114

	2nd summer intake
	 
	 

	Grass silage
	60.8
	0.133

	Concentrates
	6.2
	0.360

	Grazed grass
	1403.0
	0.072

	Weighted (€ / kgDM)
	 
	0.07590

	2nd/ 3rd winter intake
	 
	 

	Grass silage
	889.1
	0.133

	Concentrates
	344.6
	0.360

	Grass   
	49.8
	0.072

	Weighted (€ / kgDM)
	3522.4
	0.19186

	Suckler cow
	 
	 

	Summer intake
	 
	 

	Grass silage 
	181.7
	0.133

	Concentrates
	0.0
	0.360

	Grazed grass
	2349.8
	0.072

	Weighted (€ / kgDM)
	 
	0.07655

	Winter intake
	 
	 

	Grass silage
	1245.0
	0.133

	Concentrates
	60.0
	0.360

	Grass  
	124.9
	0.072

	Weighted (€ / kgDM)
	 
	0.13750
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Index Summary

		Updated August 2008				DGEs are of a bulls genes						Non maternal sub indexes						Maternal sub indexes										Replacement heifer sub indexes

		Sub Index (SI)		σG		DGE direct per calf excluding calves of descendants		EV (€/unit)				EW (€/anim) (=DGE x EV)		EW x σG   (€ σG/anim)				DGE direct per bf replac dghter -only calves of desc		DGE mat. per replac. dghter including all desc.		EW (€/anim) (=DGE x EV)		EW x σG   (€ σG/anim)				DGE direct for calves		DGE for replac and dghters		EW (€/anim) (=DGE x EV)		EW x σG   (€ σG/anim)

		Dairy calving

		Calving difficulty direct (%serious)		2.94		1		-4.35				-4.35		-12.8

		Gestation length direct (days)		1.88		1		-11.97				-11.97		-22.5

		Calf mortality (% dead)		0.29		1		-2.96				-2.96		-0.9

		Beef calving (BCSI)																		Calf value (via daughters)								Calf value from replacement heifer

		Calving difficulty direct (%serious)		2.94		1		-2.46				-2.46		-7.2				3.74				-9.22		-27.1				3.14				-7.73		-22.7

		Gestation length direct (days)		1.88		1		-2.37				-2.37		-4.5				3.74				-8.86		-16.7				3.14				-7.43		-14.0

		Calf mortality (% dead)		0.29		1		-5.34				-5.34		-1.5				3.74				-19.96		-5.8				3.14				-16.73		-4.9

		Weanling export (WCSI)

		Weaning weight direct (kg)		4.31		0.86		1.80				1.55		6.7

		Calf quality (cents/kg weanling at mart)		5.22		0.86		3.00				2.58		13.5

		Beef carcass (BPSI)																		Calf value (via daughters)								Calf value from replacement heifer

		Weaning weight direct (kg)		4.31		0.86		1.8				1.55		6.7				3.5				6.30		27.2				2.85				5.13		22.1

		Dry matter intake (kg DM)		371.63		0.78		-0.126				-0.10		-36.4				1.92				-0.24		-89.6				2.19				-0.27		-102.2

		Carcass weight (kg)		8.52		0.78		3.20				2.50		21.3				1.92				6.14		52.3				2.19				7.00		59.7

		Loin cut weight (kg)		0.81		0.78		13.35				10.41		8.4				1.92				25.63		20.6				2.19				29.22		23.5

		Hind-quarter cuts weight (kg)		1.83		0.78		5.54				4.32		7.9				1.92				10.64		19.5				2.19				12.13		22.2

		Other cut weights (kg)		3.05		0.78		2.52				1.96		6.0				1.92				4.84		14.8				2.19				5.51		16.8

		Carcass conformation score (15pt)		0.41		0.78		14.68				11.45		4.7				1.92				28.18		11.6				2.19				32.13		13.2

		Carcass fat score - yield (15pt)				0.78		-16.65										1.92				-31.96						2.19				-36.43

		Carcass fat score – eating quality (15pt)				0.78		8.323										1.92				15.98						2.19				18.22

		Carcass fat score total (15pt)		0.45								-6.49		-2.9								-15.98		-7.2								-18.22		-8.2

		Calf docility (9pt scale)		0.6		0.86		17.8725				15.37		9.2														2.19				39.12

		Replacement value (cow) (RDSI)																		Milk and fertility (Cow) (MSI)								Milk and fertility for replacement heifer

		Cow survival		0.78				3.17												5.5		17.43		13.6						6.27		19.87		15.5

		Calving interval		6.58				-1.37												5.5		-7.51		-49.4						6.27		-8.57		-56.4

		Age at first calving		9.66				-0.96												1.44		-1.38		-13.3						1.64		-1.57		-15.2

		Calving difficulty maternal (%serious)		1.94				-1.81												5.5		-9.98		-19.4						6.27		-11.38		-22.1

		Weaning weight maternal (kg)		2.01				1.8												5.5		9.90		19.9						6.27		11.29		22.7

		Cull cow carcase weight–cow feed (kg)						-0.41												5.5		-2.26								6.27

		Cull cow carcase weight – heifer feed (kg)						-1.22												1.44		-1.76								1.64

		Cull cow carcase weight – cull cow (kg)						2.80												0.76		2.13								0.87

		Cull cow carcase weight total (kg)		13.12																		-1.90		-24.9								-2.16		-28.4

		Cow docility		0.6				33.195												5.5		182.57		109.5						6.27		208.13		124.9

		Key

		Dairy calving sub index										Milk and fertility (Cow)

		Beef calving sub index										Calf value (via daughters)

		Weanling export sub index										Currently redundant

		Beef carcass subindex										Calf value from replacement heifer

												Milk and fertility for replacement heifer



Peter Amer:
(1/2 x 2.75 + .5) x 2

Peter Amer:
(1/2 x 2.5 + .5) x 2

Peter Amer:
replacement doesn't express plus discounting, and not including descendants kept as further repalcments

C. R. Craigie:
Input, supplied by Teagasc derived from DMI values given and age at slaughter

C. R. Craigie:
Variable; projected future price 3€ per kg.

C. R. Craigie:
input genetic std dev

C. R. Craigie:
input genetic std dev

C. R. Craigie:
direct input

Peter Amer:
replacement doesn't express plus discounting, and not including descendants kept as further repalcments

Peter Amer:
discounted forward by two years because don’t wait from birth



Industry structure

		This sheet provides industry statistics, for number of cows calving in the dairy and beef sectors, and the end destination of the calves born to these cows.  It takes into account national herd replacement rate, export numbers, and slaughter numbers to pr

		Number of dairy cows calving/ annum (CMMS)		1,050,000

		Number of beef cows calving/ annum (CMMS)		1,100,000

		Proportion of dairy calvings producing beef calves (CMMS)		40%

		Replacement rate (suckler herds)		20%

		Number of replacements		220,000

		Total number of sucker calves born to dairy dams		420,000

		Total number of suckler calves born to beef sires		1,730,000

		Proportion of replacements that have a dairy dam		20%

		Number of replacments that have a dairy dam		44,000

		Suckler replacements for sale		176,000

		Proportion of suckler cows mated to terminal		30%

		Proportion of suckler replacements out of suckler herds		16%

		Proportion of suckler replacements out of suckler herds (terminal adjusted)		23%

		Number of calves exported from suckler herds (CMMS)		173,000

		Proportion of suckler calves exported		15.7%

		Proportion available for slaughter in Ireland		68.3%

		Weightings for sub-indexes

		BCSI (Calving)		77.1%

		WCSI (Weanling)		15.7%

		BPSI (Slaughter)		61.4%

		MSI + RDSI (Maternal + Replacement)		22.9%
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Inputs

		This page provides an interface to enter variables that may change depending on market rates and herd dynamics. The purpose of this spread sheet is to derive economic values of traits from variables. The table on the right shows the change in economic val								Trait		Abbreviations		Default EV (€)		"new" EV (€)		Change (if any)

		Variable category (inputs colour-coded throughout file)		value		Affected Evs				Calving difficulty direct (%serious)		DCDd		-4.347		-4.347		0		0

		Monetary Inputs								Gestation length direct (days)		DGLd		-11.970		-11.970		0		0

		Cost of replacement dairy cow (€/head)		1533.00		DCDd				Calf mortality (% dead)		DCMd		-2.965		-2.965		0		0

		Suckler female beef calf price @ weaning (€/kg)		1.60		WWd_WCSI				Calving difficulty direct (%serious)		BCDd		-2.465		-2.465		0		0

		Suckler male beef calf price @ weaning (€/kg)		2.00		WWd_WCSI				Gestation length direct (days)		DGLd		-2.369		-2.369		0		0

		Price differential between prime slaughter heifer and average cull cow value (€)		250.00		BCDd, BGLd, SUR				Calf mortality (% dead)		BCMd		-5.337		-5.337		0		0

		Cost associated with Suckler 1st calving (€) (lower value calf to avoid calving difficulty)		79.00		BCDd, BGLd, SUR				Weaning weight direct (kg)		WWd_WCSI		1.800		1.800		0		0

		Cost of replacement (3wk old) dairy calf, should one die (€/head)		250.00		DCMd				Calf quality (extra €/300 kg calf @ 1c/ kg piad extra)		CQd		3.000		3.000		0		0

		Cost of replacement (3wk old) suckler calf, should one die (€/head)		350.00		BCMd, AFC				Weaning weight direct (kg)		WWd_PSI		1.800		1.800		0		0

		Premium paid for top 1/3 quality calves vs bottom 1/3 (€) (not longer using % in top 3rd)		167.50		CQd				Dry matter intake (kg DM)		DMI		-0.126		-0.126		0		0

		Labour associated with replacing a dead suckler calf (€) + disposal cost		100.00		BCMd				Carcase weight (kg)		CW		3.200		3.200		0		0

		Cost of purchasing and feeding concentrate (€/tonne)		300.00		BCDd, BGLd, WWd_PSI, SUR, CI, WWm				Loin cut weight (kg)		LCWT		13.350		13.350		0		0

		Carcase value for steers and heifers (€/kg carcase weight)		3.20		BCDd, CW, LCWT, HQCWT, OCWT, CCS, CFSy, CFSeq				Hind-quarter cuts weight (kg)		HQCWT		5.542		5.542		0		0

		Cull cow carcase value (€/kg carcase weight)		2.80		CLWT_cc, SUR				Other cut weights (kg)		OCWT		2.519		2.519		0		0

		Cull value of dairy cow (€/head)		293.00		DCDd				Carcase conformation score (15pt)		CCS		14.679		14.679		0		0

		Cost associated with 1 day longer gestation (dairy) (from EBI model - CI)		11.97		DGLd				Carcase fat score - yield (15pt)		CFSy		-16.646		-16.646		0		0

		Reduction in price per kg of liveweight for a weanling at a mart from a 1 month delay		0.0050		CI				Carcase fat score – eating quality (15pt)		CFSeq		8.323		8.323		0		0

		Stockman labour cost (€/hr)		17.00		DCDd, BCDd, BCDm				Cow survival		SUR		3.019		3.169		0.1495520892		SUR

				0.0759		CLWT_hf				Calving interval		CI		-1.366		-1.366		0		0

				0.1611		CLWT_hf				Age at first calving		AFC		-0.959		-0.959		0		0

				0.1919		CLWT_hf				Calving difficulty maternal (%serious)		BCDm		-1.814		-1.814		0		0

				0.0766		CLWT_cf				Weaning weight maternal (kg)		WWm		1.800		1.800		0		0

				0.1375		CLWT_cf				Cull cow carcase weight–cow feed (kg)		CLWT_cf		-0.411		-0.411		0		0

		Feed cost silage (c/kg.DM-1) consumed		13.333						Cull cow carcase weight – heifer feed (kg)		CLWT_hf		-1.224		-1.224		0		0

		Feed cost conc. (c/kg.DM-1) consumed		36.014						Cull cow carcase weight – cull cow (kg)		CLWT_cc		2.800		2.800		0		0

		Feed cost grass (c/kg.DM-1) consumed		7.216

		Average cost of injury of death (€)		13630.00

		Cost of purchase of disbudders (gas powered)		75.00

		Cost of average disbudding crate		2000.00

		Cost of purchase of 50ml of anaesthetic		37.50

		Weight Inputs

		kgs lighter at weaning per day born later (suckler)		1.250		BCDd, BGLd, SUR, CI

		kg average weight at mart sale		300.000		CI

		kgs lighter at mart sale from being born 1 month later		22.000		CI

		kgs of calf concentrate needed to compensate 1kg lighter body weight (suckler)		6.000		BCDd, BGLd, WWd_PSI, SUR, CI, WWm

		Meat Cuts

		Carcase weight Heifer (kg)		275.00		BCDd

		live weight cull suckler cow (kg)		680.00		SUR

		Price ratio Loin cuts relative to other cuts (not including hind quarter cuts)		5.300		LCWT, HQCWT, OCWT, CCS, CFSy, CFSeq

		Price ratio Hind quarter cuts relative to other cuts (not including Loin cuts)		2.200		LCWT, HQCWT, OCWT, CCS, CFSy, CFSeq

				0.453		LCWT, HQCWT, OCWT, CCS, CFSy, CFSeq

				0.082		LCWT, HQCWT, OCWT, CCS, CFSy, CFSeq

				0.174		LCWT, HQCWT, OCWT, CCS, CFSy, CFSeq				LINKS

										Index Summary'!A1

		Percentage Inputs								Industry structure'!A1

		% increase in replacements with random herd  death		0.757%		BCDd, BGLd				Inputs!A1

		% increase in replacements with a 1st or 2nd calver dieing from calving problems		0.850%		BCDd				Docility!A1

		Mortality incidence reported (Dairy and Suckler) (%) (relative to a true incidence of 5% mortality)		3.500		DCMd, BCMd				Disbudding!A1

		Heifer and steer dressing percentage		55%		CLWT_hf				Replacement Heifer Costs'!A1

		% of beef sold in markets where minimal fat required for eating quality		50%		CFSeq				Calving Dif'!A1

		Cow dressing percentage		50%		CLWT_cf, SUR				Calf Mortality'!A1

		Pecentage of national herd calves requiring disbudding		86%

										Cost of Barren Cow'!A1

		Time period  Inputs								Calving interval'!A1

		Increased calving interval following first calving relative to interval for subsequent calvings (days)		20.000						Weaning Weight'!A1

						BCDd, BGLd, SUR				Calf Quality'!A1

		Other Inputs								Dry Matter Intake'!A1

		Replacements required per lost dairy cow (averaged over cow age distribution)		0.960						Cut Values'!A1

		Increase in temperamental animals per 1 unit decrease in docility score		0.150		DCDd				Survival!A1

		Number of hours of extra labour per year for a temperamental cow		3.000						Carcase Conformation and Fat'!A1

		Number of hours of extra labour per lifetime for a temperamental weanling		5.000						Cow Mature Weight'!A1

		Increased proportion herd barren per 1 day increase in gestation length		0.24%						Gestation Length'!A1

		Average number of calves born per farm		23.00		BGLd				Age at 1st Calving'!A1

										Worksheet!A1



Click to Set New EV Default Values

Click to Restore Previous Default

Control centre for gauging EV changes (in response to  input changes) realative to default Economic Values.
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Docility

		Docility is becoming an increasing issue in Irish beef herds, particularly as dealing with temperamental animals takes time that 42% of farmers would put into a second off-farm job.  This sheet calculates the economic value of a 1 unit increase in docilit

		0.15		Increase in temperamental animals per 1 score reduction in docility

		0.01		Increase in likelihood of injury or death per 1 "problem" suckler cow per year

		0.005		Increase in likelihood of injury or death per 1 "problem" weanling per year

		5		Number of extra hours per suckler cow per year for a temperamental animal

		3		Number of extra hours per weanling lifetime for a temperamental animal (to slaughter or replacement age)

		13630.00		Average cost of injury or death as result of beef cattle attack

		17.00		Labour price per hour

																		Bull proofs

																		DGE by trait

		33.195		EV for docility for cows														DGE cow		5.5

		17.8725		EV for docility for weanlings														DGE weanling		0.86

																		DGE replacement		2.19

																		Subinedex

																		WCSI (Weanling)		0.1572727273		2.4

																		BPSI (Slaughter)		0.6141558442		24.0

		Index Summary'!A1																MSI + RDSI (Maternal + Replacement)		0.2285714286		25.3

		Industry structure'!A1																EV 1 unit		€51.78		51.7789096886
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Disbudding

		Disbudding is the process of removing horns from a calf at an early age.  This has benefits in terms of ease of handling, animal safety, human safety, and production (i.e. carcase damage).  There are a number of cost associated with this and this workshee

		6		Cost per calf to disbud using farm relief (crate and disbudders included)														To calculate the weighted cost per calf of disbudding the following assumptions are made

		2.83		Cost per animal associated with disbudding with own equipment (labour)												100.00%		% of herds of <5 would use farm relief

		0.943		Cost per animal associated with disbudding with farm relief (labour)												100.00%		% of herd of 5-10 would use farm relief

		0		The risk of death of the calf												50.00%		% of herds of 10-24 would use farm relief

		350.00		Cost of replacement suckler calf												25.00%		% of herds of 25-49 would use farm relief

		86%		Proportion of calves in national herd requiring disbudding												0.00%		% of herds of 50-99 would use farm relief

		75.00		Average cost of disbudders (gas powered)												0.00%		% of herds of >100 would use farm relief

		532.00		Cost of average disbudding crate														mid point		5		7		17		37		74.5		100

		5		End value disbudders														Herd size		<5		5 - 9		10 - 24		25 - 49		50 - 99		>100

		50		End value crate														Number of herds		11818		11800		17679		5815		1087		71		Evans et. al. (2008). Developments in National and International beef evaluations; some experiences from Ireland. INTERBULL Meeting, Niagara Falls

		15%		Depreciation rate disbudders														Number of calves disbudded		4.3		6.0		14.6		31.8		64.1		86.0		midpoint of herd size *0.86

		5%		Depreciation rate crate														Total number of calves disbudded		50817		71036		258467		185033		69644		6106

		37.50		Cost per 50ml bottle of 12 doses of anaesthetic														Depreciation cost of crate and disbudders		€    34.6		€    34.6		€    34.6		€    34.6		€    34.6		€    34.6

		2.34375		Cost per calf for anaesthetic														Cost per calf (all own equipment)		€    13.22		€    10.92		€    7.54		€    6.26		€    5.71		€    5.58

		0.75		Proportion of farmers using anaesthetic/ proportion of animals on farm that need anaesthetic														Cost per calf (all farm relief)		€    9.29		€    9.29		€    9.29		€    9.29		€    9.29		€    9.29

																		Percent disbuddment by farm relief		100%		100%		50%		25%		0%		0%

		7.86		EV polled														Cost per calf (assumptions above)		€    9.29		€    9.29		€    8.41		€    7.02		€    5.71		€    5.58

		Index Summary'!A1

		Industry structure'!A1																Crate costs - O'Donovan Engineering

		Inputs!A1																		Small Type Calf De-Horner						Galv

		Docility!A1																LE*		F059 2001 01		915mm long x 1020mm high x 380mm wide				307.68				327.5

		Disbudding!A1																XX		F059 2001 02		915mm long x 1020mm high x 380mm wide				347.32

		Replacement Heifer Costs'!A1																				c/w wheels & handles

		Calving Dif'!A1

		Calf Mortality'!A1																		Large Type Calf De-Horner

		Cost of Barren Cow'!A1																LE*		F059 2002 01		1185mm long x 1195mm high x 480mm wide				493.83				515.675

		Calving interval'!A1																XX		F059 2002 02		1185mm long x 1195mm high x 480mm wide				537.52

		Weaning Weight'!A1																				c/w wheels & handles								421.5875
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Replacement Heifer Costs

		Every year a proportion of the herd is due for replacement. This spread sheet predicts the replacement costs for both Suckler and Dairy Heifers for two alternative scenarios (cull and death). Also taken into account is the cost associated with first calvi

		Dairy Heifer (€)		cull value of dairy cow (€)		Actual cost replacement to farmer (€/cow)		replacements required per cow lost		Replacement cost overall herd (€)		Replacement cost if cow dies

		1533.00		293.00		1240.00		0.960		1190.4		1471.68

		Suckler Heifer		price differential (€)		cost associated with first calving (€)		Cost of weight compensation €/day		Number of days second calving overdue		Cost of late second calving (€)

				250.00		79.00		2.25		20		45.00

				Carcase value (€/kg)		Carcase weight (kg)				Net effect heifer replacement cost (€)		Cost of a dead cow (€)

				3.20		275.00				374.00		1065.90

		Cost of weight compensation for late born calf of second calver resulting from additional replacement		gestation +n (days)		Kg light @ weaning/day late		Kg light @ weaning		Calf concentrate (€/tonne)		Calf concentrate (€/kg)		Kgs Concentrate required to compensate 1kg		cost of weight compnsation (€)

				20		1.25		25.000		300.00		0.30		6.00		45.00

		LINKS

		Index Summary'!A1

		Industry structure'!A1

		Inputs!A1

		Docility!A1

		Disbudding!A1

		Replacement Heifer Costs'!A1

		Calving Dif'!A1

		Calf Mortality'!A1

		Cost of Barren Cow'!A1

		Calving interval'!A1

		Weaning Weight'!A1

		Calf Quality'!A1

		Dry Matter Intake'!A1

		Cut Values'!A1

		Survival!A1

		Carcase Conformation and Fat'!A1

		Cow Mature Weight'!A1

		Gestation Length'!A1

		Age at 1st Calving'!A1

		Worksheet!A1



Monetary inputs

Weight inputs

Meat cut inputs

Percentage inputs

Time period inputs

Other inputs

EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
Value used in dairy index (EBI)for Ireland

C. R. Craigie:
Easy calving bull put over Heifers, therefore cost associated with smaller calf

C. R. Craigie:
Asumption that there is a differential between prime and cull heifer for slaughter

C. R. Craigie:
second calving interval ~20 days longer requires 30 euro of calf feed to compensate weight

C. R. Craigie:
variable, must be input

C. R. Craigie:
Variable, market dependant.

C. R. Craigie:
Weight will vary (breed/age dependant)

C. R. Craigie:
1% decline in herd repro success 0.96% replacements reqd

C. R. Craigie:
1% decline in herd repro succcess requires 0.96% replacement

C. R. Craigie:
close to 1 to 1 relationship but not as overall average age of herd decreaces

C. R. Craigie:
due to 6kg (at .2euro per kg) concentrate per 1kg gain in body weight
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Calving Dif

		Current industry data available for genetic evaluation suggests that incidences of calving difficulty are similar in dairy bred, and beef or beef cross dairy cows. The incidence of serious calving difficulty or worse is very close to 6% for both cow types

														Note that for maternal calving ease, dead cow and reproductive success costs are ignored, because these costs should be accounted for directly in the proof PTA's of a bull based on performance (or expected performance of his daughters).

		Suckler

		Include repro success and cow death (0/1)		1		0

														Maternal calving ease

		Item		Caesarean		Veterinary assistance		Severe assistance		Slight assistance		Herd average cost		Item		Caesarean		Veterinary assistance		Severe assistance		Slight assistance		Herd average cost

		Stockman hours		6.00		4.00		4.00		1.00				Stockman hours		6.00		4.00		4.00		1.00

		Stockman cost (€) per hour		17.00		17.00		17.00		17.00				Stockman cost (€) per hour		17.00		17.00		17.00		17.00

		Veterinary costs (€)		204.30		70.37		0.00		0.00				Veterinary costs (€)		204.30		70.37		0.00		0.00

		Probability of a dead calf		0.000		0.000		0.000		0				Probability of a dead calf		0.000		0.000		0.000		0.000

		Cost of a dead calf (€)		350.00		350.00		350.00		350.00				Cost of a dead calf (€)		350.00		350.00		350.00		350.00

		Probability of a dead cow		0.050		0.025		0.025		0.000				Probability of a dead cow		0.000		0.000		0.000		0.000

		Cost of a dead cow (€)		906.02		906.02		906.02		906.02				Cost of a dead cow (€)		906.02		906.02		906.02		906.02

		Reduced reproductive success		0.250		0.100		0.050		0.000				Reduced reproductive success		0.000		0.000		0.000		0.000

		Barren cow cost (€)		317.90		317.90		317.90		317.90				Barren cow cost (€)		317.90		317.90		317.90		317.90

		Calving cost relative to no assistance		431.08		192.81		106.55		17.00				Calving cost relative to no assistance		306.30		138.37		68.00		17.00

		Percentage of calvings with 4% difficult		1.020		2.500		2.480		20.290		15.309		Percentage of calvings with 6% difficult		1.020		2.500		2.480		20.290		11.72

		Percentage of calvings with 10% difficult		1.250		2.920		2.830		22.000		17.774		Percentage of calvings with 7% difficult		1.250		2.920		2.830		22.000		13.53

		Economic effect (€) per cow of 1% change										-2.46		Economic effect (€) per cow of 1% change										-1.81

		Dairy

		Include repro success and cow death (0/1)		1

		Include lost milk for dairy		1

		Item		Caesarean		Veterinary assistance		Severe assistance		Slight assistance		Herd average cost

		Stockman hours		6.00		4.00		4.00		1.00

		Stockman cost (€) per hour		17.00		17.00		17.00		17.00

		Veterinary costs (€)		204.30		70.37		0.00		0.00

		Probability of a dead calf		0.000		0.000		0.000		0.000

		Cost of a dead calf (€)		250.00		250.00		250.00		250.00

		Probability of a dead cow		0.05		0.025		0.025		0

		Cost of a dead cow (€)		1471.68		1471.68		1471.68		1471.68

		Reduced reproductive success		0.250		0.100		0.050		0.000

		Barren cow cost (€)		1190.40		1190.40		1190.40		1190.40

		Lost milk (litres)		600.000		150.000		50.000		0.000

		Cost of lost milk (€/litre)		0.30		0.30		0.30		0.30

		Calving cost relative to no assistance		857.48		339.20		179.31		17.00

		Percentage of calvings with 8% difficult		1.440		3.370		3.200		23.370		33.490

		Percentage of calvings with 9% difficult		1.690		3.790		3.510		24.680		37.837

		Economic effect (€) per cow of 1% change										-4.35
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Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)
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Calf Mortality

		Still births and early calf mortality are computed assuming that the two traits are evaluated as a single combined trait called calf mortality, whereby both still born calves, and those born alive but dieing before 28 days of age are coded as dead. The re

		Dairy

				cost of replacement 3wk old calf (€)		labour (€)		Total (€)		economic value per 1% reduction in still births (€)		Adjusted EV (€)				mortality incidence (%)		survival incidence (%)						phenotypic σ		phenotypic σ (%)		true phen sd		adjustment for under reporting

				250.00		0.00		250.00		2.50		-2.96				3.500		96.500		0.035		0.965		0.184		18.378		0.218		-1.186

		Beef

				cost of replacement 3wk old calf (€)		labour (€)		Total (€)		economic value per 1% reduction in still births (€)		Adjusted EV (€)				mortality incidence (%)		survival incidence (%)						phenotypic σ		phenotypic σ (%)		true phen sd		adjustment for under reporting

				350.00		100.00		450.00		4.50		-5.34				3.500		96.500		0.035		0.965		0.184		18.378		0.218		-1.186
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Weight inputs

Meat cut inputs

Percentage inputs

Time period inputs
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EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
cost per 1% increase in calf mortality

C. R. Craigie:
assuming the reporting incedence is the same for Dairy and beef herds

C. R. Craigie:
cost per 1% increse in calf mortality

C. R. Craigie:
Input

C. R. Craigie:
Dead dairy calf not replaced

C. R. Craigie:
Opportunity cost of loss
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Cost of Barren Cow

		Every time a replacement cow is introduced into the herd the effective herd age decreases. This is because an older cow has less life left in her than a young replacement. The number of replacements required per head is less than 1. The younger the group,

		a

		Dairy		decline in reproductive success (%)		increase in replacements reqd		value of dairy cow (€)		Cull value (€)

				1.000		0.960		1533.00		293.00

										Cost of Barren Dairy cow (€)

										1190.4

		Beef		decline in reproductive success (%)		Cost of replacement (€)		% increase in replacements with random herd  death		Cost of Barren beef cow (€)

		Mixed age suckler		1.000		374.000		0.008		283.12

		Beef		decline in reproductive success (%)		Cost of replacement (€)		% increase in replacements with a 1st or 2nd calver dieing from calving problems		Cost of Barren beef cow (€)

		1st and 2nd calvers		1.000		374.000		0.009		317.9

		LINKS

		Index Summary'!A1

		Industry structure'!A1

		Inputs!A1

		Docility!A1

		Disbudding!A1

		Replacement Heifer Costs'!A1

		Calving Dif'!A1

		Calf Mortality'!A1

		Cost of Barren Cow'!A1

		Calving interval'!A1

		Weaning Weight'!A1

		Calf Quality'!A1

		Dry Matter Intake'!A1

		Cut Values'!A1

		Survival!A1

		Carcase Conformation and Fat'!A1

		Cow Mature Weight'!A1

		Gestation Length'!A1

		Age at 1st Calving'!A1

		Worksheet!A1



Monetary inputs

Weight inputs

Meat cut inputs

Percentage inputs

Time period inputs

Other inputs

EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
Linked to value of cow

C. R. Craigie:
Linked to value of cow
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Calving interval

		22		Liveweight affect of being born 1 month later (kg)

		1.8		Average over sexes price per kg of liveweight

		0.005		Reduction in price per kg liveweight from being born 1 month later

		300		weight at mart sale

		-1.3663333333		Economic value for calving interval due to weanling value reduction
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Weaning Weight

		When calves are sold at weaning, the value of weaning weight can be computed based on weaned calf prices per kg of live weight, this is calculation is demonstrated for the weaned calf sub index (WCSI) box below where an average price of calves is taken fr

		Beef Bred Calves sold at weaning

				male		female		Average

		WCSI		200.00		160.00		180.00		1.80

		Sale at Slaughter		Kg heavier at weaning		Calf concentrate per Tonne (€)		cost per kg (€)		Concentrate required  per Kg gain in weight (kg)		savings in feed cost per Kg heavier at weaning (€)		EV per Kg heavier (€)

		maternal		1.000		300.00		0.30		6.000		1.80		1.80

		4.31
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Weight inputs
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Percentage inputs

Time period inputs

Other inputs

EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
Input, instruction from Ireland std dev across breeds
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Calf quality

		300		kg		Average weanling weight at Mart sale

		100		cents per euro

		3		Economic value per calf at mart sale from a 1 cent per kg increase in weanling price

		LINKS

		Index Summary'!A1

		Industry structure'!A1

		Inputs!A1

		Docility!A1

		Disbudding!A1

		Replacement Heifer Costs'!A1

		Calving Dif'!A1

		Calf Mortality'!A1

		Cost of Barren Cow'!A1

		Calving interval'!A1

		Weaning Weight'!A1

		Calf Quality'!A1

		Dry Matter Intake'!A1

		Cut Values'!A1

		Survival!A1

		Carcase Conformation and Fat'!A1

		Cow Mature Weight'!A1

		Gestation Length'!A1

		Age at 1st Calving'!A1

		Worksheet!A1



Index Summary'!A1

Inputs!A1

Calving Dif'!A1

Calf Mortality'!A1

Cost of Barren Cow'!A1

Weaning Weight'!A1

Calf Quality'!A1

Dry Matter Intake'!A1

Survival!A1

Carcase Conformation and Fat'!A1

Cow Mature Weight'!A1

Age at 1st Calving'!A1

Worksheet!A1

Replacement Heifer Costs'!A1

Cut Values'!A1

Gestation Length'!A1

Industry structure'!A1

Docility!A1

Calving interval'!A1

Disbudding!A1



Calf Quality Old

		To acertain an economic value for calf quality it is assumed that calves sold at weaning can be divided into three equal catagories The economic value of a 1% increase in the percent of calves in the top category (at the expense of the proportion in the b

		Beef Calving `Quality		Calves sold at weaning (brackets)

				-1		0		1						movement into top bracket (%)				Premium for top 3rd calves (€)		EV per 1% increase (€) per head

				33.33%		33.33%		33.33%		100.00%				0.73%		0.727		167.50		1.68

				32.61%		33.33%		34.06%		100.00%

						h

				0.25		0.5		29.75%		14.88

				Area beneath graph (top 1/3)				movement		Movement into top bracket (%)				increase in top quality group

				0.330		0.337		0.007		0.73%				2.00%		0.364		0.818		29.75%
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Monetary inputs

Weight inputs

Meat cut inputs

Percentage inputs

Time period inputs

Other inputs

EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
Three catagories of calf quality

C. R. Craigie:
Assumption
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Dry Matter Intake

		Gerry Keane and Michael Drennan from Teagasc provided the following tables for the calculation of an EV for dry matter intake. The value is a weighted sum of the cost of dry matter per kg. Weightings are based on numbers of animals slaughtered in each sys

		Standard deviations

				0.4		467.3		371.63										symbolizes page specific Variables

										SUCKLER HERD

				Bulls		Steers						Heifers																Weighted Average Costs (c/kgDM)

						20 mts		24 mts		28 mts		20 mts		24 mts		28 mts		Total						%slaughtered x lifetime DMI

		No. Slaughtered (1000)		70		103		266		214		152		143		70		1256						14601.911		0.031		0.656

		% of Slaughtered		5.573		8.201		21.178		17.038		12.102		11.385		5.573		100.000						33786.624		0.072		0.965

		Lifetime DMI (kg)		2620.00		4120.00		4780.00		6015.00		3495.00		4110.00		5430.00								101232.484		0.217		2.954

		DMI Composition																						102484.873		0.219		2.211

		Silage %		42		29.1		37.6		29.9		28.6		38.9		29.5								42296.178		0.091		1.182

		Conc. %		38.9		15.1		14.3		3.6		14.2		12.4		2.4								46793.790		0.100		1.318

		Grass %		19.1		55.8		48.1		66.5		57.2		48.7		68.1								30262.739		0.065		0.629

		Feed cost silage (c/kgDM)		13.333		13.333		13.333		13.333		13.333		13.333		13.333								1786.624		0.004		0.081

		Feed cost conc. (c/kgDM)		36.014		36.014		36.014		36.014		36.014		36.014		36.014								13678.344		0.029		0.378

		Feed cost grass (c/kgDM)		7.216		7.216		7.216		7.216		7.216		7.216		7.216								40987.261		0.088		1.263

		Cost (c/kg DM)		20.99		13.34		13.63		10.08		13.05		13.17		9.71								34219.745		0.073		0.776

				146.02		337.87		1012.32		1024.85		422.96		467.94		302.63								1154.459		0.002		0.030

		% of DMI²		3.12		7.23		21.66		21.93		9.05		10.01		6.48								4007.962		0.009		0.117

				0.656		0.965		2.954		2.211		1.182		1.318		0.629								467292.994				12.559

				549.88		549.80		651.71		606.42		456.27		541.14		527.34

		Slaughter wt (kg)		620.0		620.0		680.0		740.0		560.0		620.0		650.0												Average DM costs (€/Kg)

		Carcass wt (kg)		360.0		340.0		380.0		420.0		300.0		340.0		350.0												0.126

		Costs (c/kg LW)		88.69		88.68		95.84		81.95		81.48		87.28		81.13

		Costs (c/kg carcass)		152.74		161.71		171.50		144.38		152.09		159.16		150.67

		Mean sector LW		34.55		50.84		144.01		126.08		67.77		70.59		36.23												-0.126

		Mean sector carcass		20.06		27.88		80.48		71.56		36.31		38.71		19.51

										DAIRY HERD

				Bulls		Steers						Heifers

						20 mts		24 mts		28 mts		20 mts		24 mts		28 mts

		No. Slaughtered (1000)		8		40		104		70		4		12		_

		% of Slaughtered		0.64		3.18		8.28		5.57		0.32		0.96

		Lifetime DMI (kg)		2805		4295		4950		6140		3625		4195		_

		DMI Composition

		Silage %		42.8		27.9		36.4		29.3		27.6		38.1

		Conc. %		39.4		13.9		17.2		5.5		11.7		14.2

		Grass %		17.8		58.2		46.4		65.2		60.7		47.7

		Feed cost silage (c/kgDM)		13.333		13.333		13.333		13.333		13.333		13.333

		Feed cost conc. (c/kgDM)		36.014		36.014		36.014		36.014		36.014		36.014

		Feed cost grass (c/kgDM)		7.216		7.216		7.216		7.216		7.216		7.216

		Cost (c/kg DM)		21.18		12.93		14.40		10.59		12.27		13.64

				17.87		136.78		409.87		342.20		11.54		40.08

		% of DMI²		0.38		2.93		8.77		7.32		0.25		0.86

				0.081		0.378		1.263		0.776		0.030		0.117

				594.12		555.15		712.60		650.36		444.92		572.03

		Slaughter wt (kg)		590.0		570.0		640.0		700.0		540.0		600.0

		Carcass wt (kg)		310.0		300.0		340.0		370.0		280.0		320.0

		Costs (c/kg LW)		100.70		97.40		111.34		92.91		82.39		95.34

		Costs (c/kg carcass)		191.65		185.05		209.59		175.77		158.90		178.76

		Mean sector LW		3.76		18.15		52.99		39.01		1.72		5.73

		Mean sector carcass		1.97		9.55		28.15		20.62		0.89		3.06

		Summary Data

		Mean DM intake (kg)		4673

		Mean DM costs (c/kg)		12.56

		Mean Slaughter weight (kg)		651

		Mean Carcass weight (kg)		359

		kg DM/kg LW		7.17

		kg DM/kg carcass		13.03

		Costs/kg LW  (c)		90.09

		Costs/kg carcass (c)		163.59
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EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
linked to main spread sheet

C. R. Craigie:
Assuming a CV (σ/mean) of 10%. Mean lifetime intake 4600kg DM =σp =460kg
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Cut Values

		The collection of information regarding cut weights and their proportion of the total cut weight have enabled the distinction to be made between premium cuts and "other" cuts that constitute the majority of the harvested meat. This distinction has allowed

				Cut		Average Weight kg		% of total  cut weight (206kg)		% of carcase weight (290.6 kg)		Approx Price range (€)

																		RL				RH

				Loin cuts		23.700		11.50		7.37		13				0.082		5.3		0.174		2.2		0.453

				Striploin		11.500		5.58		3.58		€12-14

				Fillet		4.600		2.23		1.43		€18-20

				Rib Roast		7.600		3.69		2.36		€ 10

				Hind-quarter cuts		50.500		24.51		15.71		5.5

				Round steak		41.100		19.95		12.78		€4-6

				Sirloin		9.400		4.56		2.92		€7-9

				Others		131.800		63.98		41.00		2.45

		Heifer		275.0		Carcase Weight (Kg)		Total cut weight (kg)

		Steer		337.0		321.5		206

		Carcase price (€/kg)

		3.20										Carc wt		290.6

				Economic values (€/kg)

				loin cuts		Hind Quarter cuts		Other cuts				Loin value		316		34%

				13.35		5.54		2.52				HQ value		280		30%

												Other value		332		36%

												Total for carcase		928

						standard deviations						Per kg CW		3.1942077626

		Loin cuts		0.30		1.47		0.81

		Hind quarter cuts		0.30		3.34		1.83

		Other cuts		0.30		5.57		3.05

		LINKS
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Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
ratio of price of loin cuts realative to price of other cuts

C. R. Craigie:
ratio of hind quarter cut prices realative to the price of other cuts

C. R. Craigie:
Linked back to genetic standard deviation on sheet 1

C. R. Craigie:
Input

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated

C. R. Craigie:
Weighted average Heifers and Steers (3:1)

C. R. Craigie:
secondary input, has no real function except in calculating % of carcase each cut constitutes

C. R. Craigie:
secondary input

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated

C. R. Craigie:
Not linked to anywhere, ratios between prices must be hand calculated
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Survival

		Cow survival is defined as the proportion of a bulls daughters having a 4th calf, given they have calved at least once. The economic value of cow survival is calculated by changing the survival profile of a breeding cow herd, and comparing the resulting

				Cull cow value

		Cull Cow Carcase Value		952				age		psal				sprob to age				Weighting		Cull rev				Death		Life span Δ				Replacement cost		Cull rev		Lifespan		Survival

		Replacement Heifer Cost		374.00				1		0.000		0.00		0.000		0.000		0.000		0.00				0.000		0.000				-227.926		158.731		6.818		0.8911633333

		Cull Cow Live Weight		680				2		0.950		904.40		1.000		0.172		0.009		7.77				0.050		0.100

		Dressing %		50%				3		0.980		932.96		0.950		0.163		0.010		9.14				0.057		0.171

		Cull Carcase Price (€/kg)		2.80				4		0.980		932.96		0.893		0.153		0.011		10.02				0.063		0.250

								5		0.980		932.96		0.830		0.143		0.017		15.98				0.100		0.498

								6		0.980		932.96		0.731		0.126		0.021		19.92				0.124		0.745

								7		0.980		932.96		0.607		0.104		0.031		29.18				0.182		1.274

								8		0.960		913.92		0.425		0.073		0.029		26.68				0.170		1.359

								9		0.960		913.92		0.255		0.044		0.022		20.01				0.127		1.146

								10		0.960		913.92		0.127		0.022		0.022		20.01				0.127		1.274

														5.818				0.172		158.73				1.000		6.818

								age		psal				sprob to age				Weighting		Cull rev				Death		Life span				Replacement cost		Cull rev		Lifespan		Survival

								1		0.000		0.00		0.000		0.000		0.000		0.00				0.000		0.000				-240.061		167.182		6.524		0.8795366667

								2		0.950		904.40		1.000		0.181		0.009		8.19				0.060		0.120

								3		0.980		932.96		0.940		0.172		0.010		9.63				0.059		0.177

								4		0.980		932.96		0.881		0.162		0.011		10.56				0.064		0.257				Change (positive favourable)

								5		0.980		932.96		0.817		0.150		0.018		16.83				0.108		0.539				Replacement cost		Cull rev		Lifespan		Survival

								6		0.980		932.96		0.709		0.132		0.022		20.98				0.133		0.799				12.1349398812		-8.4509640398		0.294		0.0116266667

								7		0.980		932.96		0.576		0.110		0.033		30.74				0.205		1.438

								8		0.960		913.92		0.371		0.077		0.031		28.10				0.184		1.471

								9		0.960		913.92		0.187		0.046		0.023		21.08				0.144		1.299

								10		0.960		913.92		0.042		0.023		0.023		21.08				0.042		0.424

														5.524				0.181		167.18				1.000		6.524

																														EV Survival		EV Lifespan

												adjustment size				Change in survival calculation														3.169		12.527

												0.2				surv to next age		sprob to age		rg				adjuster

																0		0.000		0.000				0.000

																1		1.000		0.000				0.000

																0.95		0.950		0.980				0.010

		LINKS														0.94		0.893		0.970				0.012

		Index Summary'!A1														0.93		0.830		0.960				0.013

		Industry structure'!A1														0.88		0.731		0.900				0.022

		Inputs!A1														0.83		0.607		0.900				0.031

		Docility!A1														0.7		0.425		0.900				0.054

		Disbudding!A1														0.6		0.255		0.850				0.068

		Replacement Heifer Costs'!A1														0.5		0.127		0.850				0.085
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Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
not yet used

C. R. Craigie:
Probability of salvaging cull cow value if cow of this age is lost

C. R. Craigie:
Probability of salvaging cull cow value if cow of this age is lost
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Carcase Conformation and Fat

		Carcases are graded on a 15-point scale for both conformation and fat score. The economic weights assigned to cut traits are derived from the carcase weight calculations. The data collected on conformation and fat score are summarized below as phenotypic

				Grange dataset

				Results September 04 – May 05 (134 carcases)

				Cut trait		Carcase Conf. score (15pt scale)		Carcase Fat score (15pt scale)		Cut economic value (€/kg)

				Loin cuts		0.512		-0.351		13.35

				HQ cuts		1.564		-1.237		5.54

				Other cuts		1.612		-0.843		2.52

				Interim economic weight		19.56		-13.66

				Mechanical grading dataset from Petits (1946 carcases)

				Dec 04 to Dec 05

				Cut trait		Carcase Conf. score (15pt scale)		Carcase Fat score (15pt scale)		Cut economic value (€/kg)

				Loin cuts		0.385		-0.311		13.35		5.14		-4.15

				HQ cuts		1.085		-0.991		5.54		6.01		-5.49

				Other cuts		1.4		-2.78		2.52		3.53		-7.00

				Interim economic weight		14.68		-16.65

				% of beef sold in markets where minimal fat required for eating quality		Carcase fat score EV (€)

				50.00%		-8.32

				LINKS
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				Calving interval'!A1

				Weaning Weight'!A1

				Calf Quality'!A1
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Meat cut inputs

Percentage inputs

Time period inputs
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EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
equal to half of the Carcase fat score EW
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Cow Mature Weight

		Assuming the cost of dry matter per kg and knowing the consumption of DM per head it is possible to determine the economic value of both cow and heifer cow mature weight. Both these Evs are accounted for in the maternal sub index. The Evs are adjusted for

												DM Requirements						Costs (€)

				Heifer Inputs						Replacement Heifer		700kg MW		800kg MW				700kg MW		800kg MW

						0.076				1st Summer (growth + mtain)		366.500		411.500				27.817		31.232

						0.161				1st Winter (growth + mtain)		814.000		913.000				131.172		147.125

				2nd and 3rd Winter feed (€/kg.DM-1)		0.192				2nd Summer (growth + mtain)		1156.000		1294.000				87.738		98.212

				Cow Inputs						2nd Winter (growth + mtain)		1150.000		1283.000				220.639		246.156

						0.077				3rd Summer (growth only)		237.000		271.000				17.988		20.568

						0.137				3rd Winter  (growth only)		120.000		137.000				23.023		26.285

										SUM		3843.500		4309.500				508.376		569.578

				Dressing Percentage

				Cow		50%				Mature Cow

										Summer DM requirements		958.000		1056.000				73.336		80.838

										Winter DM requirements		928.000		1023.000				127.598		140.660

				LINKS						SUM		1886.000		2079.000				200.934		221.498

				Index Summary'!A1

				Industry structure'!A1																Adjusted

				Inputs!A1										EV Heifer				-0.61		-1.22

				Docility!A1										EV Cow				-0.21		-0.41

				Disbudding!A1

				Replacement Heifer Costs'!A1

				Calving Dif'!A1														courtesy: Paul Crosson, Teagasc

				Calf Mortality'!A1														Feed Budget (kg DM / hd)

				Cost of Barren Cow'!A1														Days in month		31		28		31		30		31		30		31		31		30		31		30		31		365

				Calving interval'!A1																Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Total / animal

				Weaning Weight'!A1														Cows

				Calf Quality'!A1														Grass		0.0		0.0		3.3		11.6		12.4		11.5		11.1		11.0		11.3		8.1		0.8		0.0		2475

				Dry Matter Intake'!A1														Grass silage		6.3		7.0		6.3		2.0		0.0		0.0		0.0		0.0		0.0		3.9		13.4		8.3		1427

				Cut Values'!A1														Concentrates		0.5		0.5		0.1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.4		0.5		60

				Survival!A1														Total		6.8		7.5		9.7		13.6		12.4		11.5		11.1		11.0		11.3		12.0		14.6		8.8		3962

				Carcase Conformation and Fat'!A1

				Cow Mature Weight'!A1														Female Calves

				Gestation Length'!A1														Age at start of month								1		2		3		4		5		6		7		8		9

				Age at 1st Calving'!A1														Grass										0.3		0.6		1.4		1.9		2.5		3.4		1.4		0.0		349

				Worksheet!A1														Grass silage										0.0		0.0		0.0		0.0		0.0		0.0		3.0		4.5		229

																		Concentrates										0.0		0.0		0.0		0.0		0.0		0.0		0.3		1.1		43

																		Total										0.3		0.6		1.4		1.9		2.5		3.4		4.7		5.6		621

																		Female Yearlings

																		Age at start of month		10		11		12		13		14		15		16		17		18		19		20		21

																		Grass		0.0		0.0		1.9		6.0		6.5		6.8		6.6		6.8		7.2		6.0		1.7		0.0		1513

																		Grass silage		4.7		5.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		2.0		4.9		5.8		703

																		Concentrates		1.3		1.3		0.1		0.0		0.0		0.0		0.0		0.0		0.0		0.2		2.1		3.0		239

																		Total		6.0		6.3		3.1		6.0		6.5		6.8		6.6		6.8		7.2		8.2		8.6		8.7		2454

																		Female 2 Yr Olds

																		Age at start of month		22		23		24		25

																		Grass		0.0		0.0		0.0		2.4																		71

																		Grass silage		6.0		6.7		6.2		4.4																		696

																		Concentrates		1.2		1.7		3.4		2.5																		266

																		Total		7.2		8.4		9.6		9.3																		1033

																		Heifer to 26 months

																		1st winter intake		kg DM		Cost (c/kg)

																		Grass silage		546.0		0.133

																		Concentrates		121.6		0.360

																		Grass		101.3		0.072

																		Weighted				0.16114

																		2nd summer intake

																		Grass silage		60.8		0.133

																		Concentrates		6.2		0.360

																		Grazed grass		1403.0		0.072

																		Weighted				0.07590

																		2nd/ 3rd winter intake

																		Grass silage		889.1		0.133

																		Concentrates		344.6		0.360

																		Grass		49.8		0.072

																		Weighted		3522.4		0.19186

																		Suckler cow

																		Summer intake

																		Grass silage		181.7		0.133

																		Concentrates		0.0		0.360

																		Grazed grass		2349.8		0.072

																		Weighted				0.07655

																		Winter intake

																		Grass silage		1245.0		0.133

																		Concentrates		60.0		0.360

																		Grass		124.9		0.072

																		Weighted				0.13750
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Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
Taking dressing into accountto put on a cow CW PTA basis.
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Gestation Length

		Economic values can be calculated for  Gestation Length from knowing the opportunity costs. The method here is to take the cost of calf feed required for a calf to gain 1kg of weight and multiply this by the number of days late taking into account that fo

		Dairy (input)		EV (€/day)

				-11.97

		Beef (€/day)

				Kg light @ weaning		Calf concentrate (€/tonne)		Calf concentrate (€/kg)		Kgs Concentrate required to compensate 1kg		cost of weight compnsation (€)		DM offset of concentrate usage. Final EV(€)

				1.25		300.00		0.30		6.00		2.25		-1.69

				cost of a barren beef cow (€)				↑ proportion herd barren per "n" days overdue

				283.12				0.24%				0.6794832		-2.37

		Calving interval		gestation +n (days)		Kg light @ weaning/day late		Kg light @ weaning		Calf concentrate (€/tonne)		Calf concentrate (€/kg)		Kgs Concentrate required to compensate 1kg		cost of weight compnsation (€)		DM offset of concentrate usage. EV (€)

				1		1.25		1.25		300.00		0.30		6.00		2.25		-1.69

		LINKS
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Monetary inputs

Weight inputs

Meat cut inputs

Percentage inputs

Time period inputs

Other inputs

EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)

C. R. Craigie:
 EBI proposed value

C. R. Craigie:
due to 6kg (at .2euro per kg) concentrate per 1kg gain in body weight

C. R. Craigie:
due to 6kg (at .2euro per kg) concentrate per 1kg gain in body weight

C. R. Craigie:
Assuming 7kg/day DM x €0.08/kg = €0.56 which offsets the cost of concentrate per day.

C. R. Craigie:
is equal to 0.24% of the cost of a barren cow

C. R. Craigie:
Calving interval has an EV per se.

C. R. Craigie:
Assuming 7kg/day DM x €0.08/kg = €0.56 which offsets the cost of concentrate per day.

C. R. Craigie:
increase in gestation length in typical suckler herd increaces proportion barren by 0.24% (see Amer et al. Livestock production Science 2001 67:223
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Age at 1st Calving

		Calculating an EV for age at first calving is in preliminary stages there are two main reasons for this; firstly the first calving interval is generally longer than subsequent calvings and is accounted for under gestation. Secondly there is only limited a
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Monetary inputs

Weight inputs

Meat cut inputs

Percentage inputs

Time period inputs

Other inputs

EV outputs

Inputs are catagorized into monetary, weight, meat cuts, percentage, time period and other inputs below is the coulur coding for each category. Red are outputs (Evs)
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Worksheet

		Trait		Previous Default EV (€)		Default EV (€)		"new" EV (€)		Change (if any)										LINKS

		Calving difficulty direct (%serious)		-4.331		-4.347		-4.347		0.0000										Index Summary'!A1

		Gestation length direct (days)		-11.970		-11.970		-11.970		0.0000										Inputs!A1

		Calf mortality (% dead)		-2.965		-2.965		-2.965		0.0000										Replacement Heifer Costs'!A1

		Calving difficulty direct (%serious)		-2.465		-2.465		-2.465		0.0000										Calving Dif'!A1

		Gestation length direct (days)		-2.369		-2.369		-2.369		0.0000										Calf Mortality'!A1

		Calf mortality (% dead)		-5.337		-5.337		-5.337		0.0000										Cost of Barren Cow'!A1

		Weaning weight direct (kg)		1.800		1.800		1.800		0.0000										Weaning Weight'!A1

		Calf quality (% high quality)		3.000		3.000		3.000		0.0000										Calf Quality'!A1

		Weaning weight direct (kg)		1.800		1.800		1.800		0.0000										Dry Matter Intake'!A1

		Dry matter intake (kg DM)		-0.126		-0.126		-0.126		0.0000										Cut Values'!A1

		Carcase weight (kg)		3.200		3.200		3.200		0.0000										Survival!A1

		Loin cut weight (kg)		13.350		13.350		13.350		0.0000										Carcase Conformation and Fat'!A1

		Hind-quarter cuts weight (kg)		5.542		5.542		5.542		0.0000										Cow Mature Weight'!A1

		Other cut weights (kg)		2.519		2.519		2.519		0.0000										Gestation Length'!A1

		Carcase conformation score (15pt)		14.679		14.679		14.679		0.0000										Age at 1st Calving'!A1

		Carcase fat score - yield (15pt)		-16.646		-16.646		-16.646		0.0000										Worksheet!A1

		Carcase fat score – eating quality (15pt)		8.323		8.323		8.323		0.0000

		Cow survival		3.019		3.019		3.169		0.1496

		Calving interval		-1.366		-1.366		-1.366		0.0000

		Age at first calving		-0.959		-0.959		-0.959		0.0000

		Calving difficulty maternal (%serious)		-1.814		-1.814		-1.814		0.0000

		Weaning weight maternal (kg)		1.800		1.800		1.800		0.0000

		Cull cow carcase weight–cow feed (kg)		-0.411		-0.411		-0.411		0.0000

		Cull cow carcase weight – heifer feed (kg)		-1.224		-1.224		-1.224		0.0000

		Cull cow carcase weight – cull cow (kg)		2.800		2.800		2.800		0.0000
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