


Table 5 Economic weights* for lactation yield of fat (F), protein (P) and herdlife
(L) to illustrate influence of perspective and output restrictions**

product profitability per unit of
F

cow profitability F+P P
Rest F P L F P L F P L F P L
4.75. 9.50 .22 .81 555 22 -235 950 .22 4.75 .63 .22
Nh 4.75 9.50 1.99 .81 555 22 -235 950 .22 4.75 .63 .22
F+P -.31 444 12 -31 444 12
F -4.35 950 .12 -4.35 9.50 .12
P 4.75 -1.88 .12 475 -1.88 .12

Economic weight for fat and protein expressed in D fl.cow"Xkg'land herd life in
Df1. cow'ld'1.

T— cftNc(pfF+ppP-co-cf--cpP-0/L) ; Fixed costs used in Dfl.cow-1: cHNc-600,
€co-800, 0-700; prices and costs in Dfl.kg'l: pRr7.75, pp11.0, cR3.0, cpl.5;
production level: F-300 kg cow-lyr-1, P-240 kg cow”yr"l, L-4 yr.

economic weights the results in Table 3 and 4 were combined. The economic weight
for herd life differs greatly between number of heifers (Nh) fixed and number of
cows or product output fixed. The economic weight of fat or protein when there is
a restriction on F+P is a result of a reduction in fixed costs (co+0/L-975) per
unit of product and a change in the ratio of fat to protein. The latter effect
equals Dfl -2.64 and Dfl 2.11 per additional kg of fat and protein produced,
respectively. The economic weight (Dfl/kg/cow) ranges from -4.35 to 4.75 and -1.88
and 9.50 for fat and protein, respectively.

DISCUSSION AND CONCLUSIONS

In this study two perspectives in deriving economic weights have been compared:
maximization profitability per animal of unit of product. Smith et ai. (1986)
showed that in a one product situation identical relative economic weights are
obtained for these two perspectives when appropriate rescaling ofthe size of the
enterprise is applied with profitability per animal. Economic weights for product
profitability where identical without any form of rescaling. They, however, they
did not distinguish between fixed costs per animal and fixed enterprise costs.
Results in this study (Tables 2, 3 and 4) show that the equivalence between the
two perspectives holds in a situation' with both types of fixed costs when in both
cases the same restriction is applied. Smith et a1. (1986) argued that rescaling
should be used in calculating economic weights to correct for any extra profit that
could also be obtained by altering the size of the operation. When rescaling is
applied the economic value of genetic improvement comes from reducing costs per
unit of product which is obviously equal to improving product profitability.
Gibson(1989) and Groen(1989b) demonstrated that rescaling should be applied in
situations where farmers have to operate within legislated quotas.

In this study it is shown that the equivalence between relative economic
weights for the two perspectives also holds in situations with more than one
product. In that case it has to be specified which trait or combination of traits
is restricted and should be used as basis to calculate product profitability. The
fact that this combination has to be specified seems to create a problem. However,
this cannot be an argument to chose for maximization of cow profitability without
any restriction on input or output. When fixed enterprise costs can be ignored the
economic weights obtained for product profitability do not depend on the production
situation in terms of restrictions on input or output.

The difference in perspective refers to the level at which economic weights are
obtained and not to that on which they are expressed. Whether economic weights are
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expressed on the level of the herd, cow or product affects the absolute size but
not the relative economic weights.

Profit equations which reflect the realized profitability of cows have been
used to determine the relative importance of traits, such as herd life and
production, based on field data (see review Pearson and Miller, 1981). Van
Arendonk(1989) showed that in case of differences in herd life between cows the
profitability of each cow should be corrected for the profitability an average cow
would have yielded during the same period.* The economic weights with and without
this correction correspond with those in Table 4 for a fixed number of heifers and
cows, respectively. That this type of rescaling should occur is accepted in
economic models to evaluate the effect of herd life.

A single profit equation has been used to determine economic weights in this
study. The results obtained by partial differentiating the equation clearly show
which elements contribute to economic weights of traits in a given situation. To
calculate the different elements more complex bio-economic models can be used as
demonstrated by Groen (1989b). Presenting not only the resulting economic weight
but also the elements that have contributed will improve its application and
comparison.

In a multiple product situation the economic weights using product
profitability depends on the linear combination of traits that is used as product
unit. This is illustrated in Table 5 for a situation with fat and protein
production. The economic weight of fat or protein in that case is a result of the
reduction in costs per unit of product and the financial consequences of the change
in ratio of fat and protein. The balance between these two elements depends on the
weight of fat and protein in the product unit. These weights can be chosen to
reflect the ratio of products that is aimed for in the breeding programme. This
suggests that product profitability should be taken as perspective in deriving
economic weights.
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