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1.

INTRODUCTION

An investigation into certain economic and managerial
aspects of cattle-rearing in three areas of Devon covering
a period of three and a half years, was initiated in
October 1943, and concluded in April 1947. The objects of
this investigation were: (1) the determination of the
costs incurred in rearing (a) store cattle (b) heifers up
to the calving stage. (2) A study of some of the more
important managerial aspects associated with cattle rearing
practise in the areas under investigation.

In Part 1 of a Report relating to this investigation,
which was issued in April 1946, some of.the managerial
aspects of cattle rearing are discussed, and a detailed
analysis of the cost of rearing two-year old store cattle
is set out. This second and final section of the Report
is largely devoted to the cost of rearing newly calved
dairy heifers. Costs and returns relating to small groups
of beef stores and fat cattle are also noted.

THE DISTRICTS INVESTIGATED 

The three districts in which the investigation was
conducted are located as follows:-

North Devon: .an area covering all of Devon north of a
line Tiverton - Launceston.. Traditionally a sheep and
beef cattle rearing area, this district has witnessed,
during the wax years, a very marked influx of former store-
rearers into milk-selling. As yet relatively few farmers
in this area have gone over entirely to the production of
milk for sale, a combination of'storerearing with milk-
selling foxming the most common type of enterprise. The
development of milk oelling has brought an influx of dairy
type cattle into this area, formerly populated almost ex-
clusively by the native Devon breed of cattle, and an
appreciable amount of cross-breeding has resulted.

East Devon: This area is located to the east of a line
from oter to Tiverton, and although it contains a consid-
erable number of larger mixed arable farms, it is predomin-
antly an area of small dairy farms. The production of
milk for sale is a well established feature of farming in
this area; and the majority of dairy herds are mixed and
crossbred, with the Shorthorn strain predominating.

South Devon: The South Devon area embraces that part of
bevon lying to the South of Dartmbor, bounded by Haldon
Moors to the east and the Tamar to the west. It is an
area of mixed farming and although milk production is the
predominant livestock enterprise, it is based upon a dual-
purpose breed of cattle, the South Devon, and stock rearing
on some of the larger farms is an important ancillary
enterprise.
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WINTER CALVES:

The cattle with which this 'report deals were born in
the late summer and early winter of 1943, and the first six
months of their life was during the winter of 1943/44.
Cost data relating to winter reared calves will differ from
that relating to summer calves at all stages of development,
both in the total cost and in the relative importance of
the various items of cost making up the total. The survey
-is limited to winter calves, and the resulting costs cannot
therefore be taken as applicable to calves born during the
spring and summer periods.

METHOD OF COSTING:

The investigation was conducted by the route survey
method, data relating to foods consumed, labour costs etc
being collected at six monthly intervals. The method of
calculation for each item of cost is given in detail in the
Appendix to this report.

DISPOSAL OF THE CATTLE UNDER INVESTIGATION

In October 1943 at the commencement of this investiga-
tion, a total of 238 calves on 45 farms spread equally
between the three areas were involved.' By the end of April
1947 when the investigation terminated; completed records
relating to 216 cattle were available. Of the balance of
22 cattle, 7 had died, while for one reason or another it
had not proved possible to complete records for the remaining
fifteen.

The classification according to disposal of the 216
cattle for which records are available is as follows:-

(1) Dairy Heifers:.
(a) (a) Total calves reared as dairy heifers 148
(b) Culled:

Reactors to T.T. test 4
Barren 13
Others unsuitable 8 25

(c) Total heifers calving 123

(2) Store Cattle

(a) 18 months old and under: Steers 6
Heifers 14

(b) Over 18 months: Steers 22
Heifers 13

20

35

(3) Fat Cattle Steers 7
Heifers •6 13

Total Cattle 216
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Newly calved dairy heifers number 123, and heifers reared
for the dairy but subsequently culled total 25. Store
cattle number 55, and fat cattle 13.

Although 55 cattle were sold as stores, twenty of
these animals were sold at less than 18 months of age at
farm dispersal sales, or on account of overstocking, and
records for only 35 mature store cattle are available.
The 123 newly calved heifers constitute the only group
sufficiently numerous to tarmit of detailed analysis, and
the main part of this report is therefore devoted to the
analysis of costs and values of newly calved heifers.

AVERAGE COSTS AND VALUES OF NEWLY CALVED HEIFERS

(1) AVERAGE COST ,',1\TD VALUE PER HEAD. ALL HEIFERS:

In Table I the itemized average cost per head, the
average value per head, and the percentage distribution
of the total cost between the constituent items of cost
are set out.

The "average" heifer included in this investigation
calved at 2i. years old, a higher average age than is
usual, but is probably accounted for by the fact that
these heifers were late summer and autumn born calves.
The range in age was from below 2 years to over 3i years.

The overall average cost shown in Table I, made up
as it is of records relating to heifers of widely
varying ages, reared by five distinct systems of rearing,
has its limitations, but nevertheless provides some guide
to the cost of rearing a dairy heifer. It is not proposed
to discuss the figures shown in Table 1 in any great detail,
but it may be worth while to note a few of the more
interesting features revealed by this table.

Foods: In the period covered the heifers consumed on
average 78 gallons of whole milk, very small quantities of
soald milk and calf meal, slightly less than 5 cwts of
cake and corn combined, rather less than 1 ton of hay)
about the same amount of straw and rather more than 2 tons
of roots and greenfodder. The total cost of foods at
£19 11 9 per head accounted for 51.0 of the total cost.
The cost of the whole milk at £6 15 2 per heaq constituted
the largest single item of cost, equal to 34.570 of the
total cost of foods, and to 17.770 of the total cost per
heifer. The second largest item of bost relates to
grazing costs, amounting to Ze. 12 9 for an average of
105 weeks full time grazing* per head.

*Grazing by day only is counted as equal to one half of
full time grazing.

womb
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Table 1. Average cost per head; newly calved heifers.

! Number of heifers 123 -
Average age (months) 33.2

AVERAGE COST PER HEAD

(1) Net cost of foods:

(a) Whole milk
(b) Scald milk
(0) Calf Meal
(d) Cake & Corn
(e) Hay
(f) Straw
(g) Roots etc
(h) Other foods

Total foods

(Gals)
It

(Olgts)
ft

It

ft

ft

78
8
0.2
4.7
18.0
19.0
43.7

s d

6 15 2
6 2
8 2

3 3 3
3 14 1
2 16 4
2 6 5

2 2

19 11 9

2 Grazing: (Weeks per head) 1 105.0 6 12

Foods & Grazing

3 Labour:

(a) Man (Hours
(b) Horse & Tractor "

4) Miscellaneous costs:

4a) Service fees
b) Other

(5) LcF.!El

(a) Deaths
(b) Culls

(6) Cost of calf:

26 4

70.5
7.0

5 0 9
5 1

19 '7
40

17.'7
.8
1.1
8.3
9.7
7.4
6.1
.3

51.4

17.4

68.8

13.2
.6

2.6
.5

13 6 1.8
1 14 10 4.6

3 0 4 '7.9

TOTAL COST 1 38 2 7 100.0

VALUE 

Heifer and calf:

MARGIN Surplu8:

44 5 6

6 2 11



. 7ith the Compliments of the
Provinoial.hgricultural Economist

University of Bristol
1, Courtenay Park
Newton Abbot

Devon
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Foods and gra;,i.ng combined averaged 4 6 per head,
equal to 68.8% of the total cost.

Manual Labour costs amounted to £5 0 9 for an
average of 70.5 man hours per heifer.

sce1laneous Costs: Service fees averaged 19/7d;

10/5d per service where heifers are driven to a neighbour's

bull, and .21/5d where a bull is kept. Other Miscellaneous

costs averaged 4/4" per head, made up as follows:

Inoculations
Veterinary fees
Drenches etc

Average cost
per head
s d

4 0

Altogether, 72 heifers (56.0) were inoculated as
calves against abortion, and fifteen of these were re-
inoculated later. Forty-nine heifers wore inoculated

against Quarter Evil. Ten heifers in all were treated by

Veterinary surgeons, who dealt with two cases each of

Redwater, "bloat" and husk, and with four cases of

difficult calving or failure to cleanse.

Loss by deaths: deaths, which occurred at all ages from

one month old up to the time of calving, accounted for

7.1% of the heifer calves originally roared. The loss

incurred as a result of these deaths, spread over the

surviving heifers, averaged 13/6d per head.

Loss by culls: Of the 148 heifer calves that were origin-

ally reared for herd replacement purposes 25, or 16.9%
proved barren or otherwise unsuitable to calve and were

culled. Of these, 13 were harreners, 4 reactors, and the

remaining 8 too poorly developed to put to bull. If the

total deficit between cost and return arising from the

disposal of these 25 culled heifers is spread over the

remaining 123 heifers that eventually calved, the average

deficit represents an additional cost of ea 14 10 per

heifer calved.

Of the 25 culled heifers, '18 were sold as stores and

7 were graded. In Table 2 data relating to the average

costs, returns and margins are set out for the two groups

of culled heifers.

Total Cost: the total average cost for the 123 heifers

amounts to £38 2 7, and the average estimated mprket

value for the heifer and calf to £44 5 6, leaving a

surplus margin of £6 2 11 per head.
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Table 2. Average cost, return and margin per head.
Culled heifers by method of disposal.

CULLED DAIRY HEIFERS

Sold as
Graded Stores Total

1 Number of heifers

Average age (months) 31.1

Average live-wt (owts) 9.3

18 25

26.2 1 27.6

8.0 8.4

Average per cull

Total cost

Price realized.

Margin (Deficit)

4, s d 4, a di Z s d

35 10 6 35 0 6 35 3 4

32 17 4 24 2 2 26 11 3

' 2 13 2 1 11 18 4 8 12 1

Calving data: From the 123 heifers which calved down, 107
live calves (including one set of twins) resulted. Of these
calves, 59 were heifer qplves and 48 bull calves. Seventeen
calvings, equal to 13.870 of the total, resulted in dead
calves. 'Of the nine heifers that calved at less than ai
years old, six "stole" the bull, and two of these calved at
less than 2 years old, the youngest being only 18 months old
at the time of calving.

ANALYSIS ACCORDING TO AGE AND SEASON OF CALVING

In Table 3, the average cost and value per head is set
out according to the age group of heifers at calving and the
period of year at which calving occurred. Five heifers that
calved prior to October 1945 at an early age have been

excluded.

The figures relating to the average cost per head in
Table 3 indicate among the haifers under investigation no
precise relationship between cost and age. Although the
three higher age groups show costs at a higher level than
the three lower age groups, there is, within these. groups,
no consistent increase in cost with increasing average age.
The reason for this lack of correlation between age and
cost in the sample is that the proportion of heifers reared
by different methods is not the same in each group.
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Table 3. Average cost value and margin per head. All
heifers by age group and season of calving.

Season of calving

Age of heifers(y s

1945 i

 owsoril, 

1946 1947

Oct- 1 Jan- ;
Dec March i June

21--212:

July- Oct- Jan- ,
Sept Dec March;

 ,a0.44444.4444.40111414041444441/4141141, arsis.1.1100iim.mmaraiftwousrumaimimmeri ;

'Number of heifers 9 14 21 48 21 5

rer age per head.

:Cost , 36.5

Value 45.1

Margin (Surplus) . 8.6

36.8 1

43.3'

- 6.5

36.1

39.7

3.6

39.1 38.9 39.9!

42.4 47.8 42.4i

3.3 8.9 1 2.51

Although the cost of any given animal must obviously increase
aft its age increases, the cost of a particular animal,
at any given age, will depand upon the system of rearing
adopted, and especially upon the amount of whole milk consumed
in the first six months. The average cost of heifers reared
by Unrestricted Suckling for example, was greater at two years
old than was the average cost at three years old of heifers
reared by the Starter and Meal method. The cost of bringing
a heifer into the hard will normally be determined. as much by
the method of rearing adopted as by its age at the time of
calving.

The figures in Table 3 relating to the estimated market
values of newly calved heifers, indicate that the influence
that the age of the heifer at calving exerts upon its market
value is .very small in comparison with that of the season at
which calving occurs. From an average market value of £45.1
for newly calved heifers aged 2-21-years calving in the
October - December quarter of 1945, the average value fell to.

£39.7 for heifers calving in the April - June quarter of 1946,

despite the fact that these heifers were six months older at

the time of calving. Five heifers that calved during the
quarter January - March 1947 at an average age of 3+, ;;. *years

had a lower average market value than the nine heifers that

calved in the October - December quarter of 1945 at 2 ;;.

years old.

The relationship between age, cost and value of newly
calved heifers revealed by this analysis illustrates the

cinema in which milk producers who aim at maintaining a
winter dairy are placed. As it is more difficult to comtrol

the calving dates of caws to provide a regular flow of autumn

calvers, it is a common practise among winter milk producers

to calve heifers in the autumn to maintain winter production.
In order to calve at this period, heifers that were themselves

born in the autumn must calve either at two years old, which

is too young, or at three years old, which means that not only

must they be kept for a further twelve months at a cost of
from £8 - £10 per head, but the time at which they become
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productive is delayed. The greatest number of the heifers
investigated calved during the period July - September at

- 3 years old, with equal but smaller numbers calving
during the April- June and October - December quarters at
2i7- and 3 - 334,- years old respectively.

(3) ANALYSIS  OF COST BY METHOD OF REARING

Among the farms investigated wide variations in calf-
rearing practice were revealed, not only from district to
district, but also between farms in the same district.
These variations depend largely upon the extent to which
whole milk enters into the ration, from unrestricted use
to its almost complete elimination. The systems practiced
fall into two main divisions (1) Bucket rearing (2)
Suckling.

These two main headings may be further subdivided.
The bucket rearing methods fall into three, groups involving
(a) the complete elimination of whole milk from the ration
after one to two weeks, the calf being transferred to calf
starter and then to follow on meals (b) feeding over a
much longer period with a diminishing amount of whole milk
into which calf meal is gradually introduced in increasing
quantities (c) the rearing of calves on whole milk alone,
fed from the bucket. In the last two methods the calf is
normally suckled by its dam for the first two to four weeks.
Suckling may be (a) Restricted, whore the calf stays on the
WWI for about two or three months or (b) Unrestricted,
where the calf is reared completely on the caw which it
sucks from four to five months.

In order to investigate the relative economic merits
of the different systems of rearing, the records for the
123 newly calved heifers have been analysed into five groups
under the following headings:

(1) Bucket Rearin 

a) Calf starter and calf meal
b) Whole milk and calf meal
c) Whole milk only

(2) Sucklin

(a) Restricted: two to three months on the cow
(b) Unrestricted: four to five months on the cow

In Table 4 the main items of cost for each system of rearing
are summarized.. A more detailed analysis of the itemised
costs is given in the tables of the appendix,



,. .,
BUCKET REARING 

,! SUCKLING ,

Starter &! Milk & Milk
Meal j Meal I Only Restricte4 ilharestricted

Number of heifers
, Average age at calving (months)

1 Whole milk consumed per head (gals)

i E ti>
I CD .4

10 26 38 34 15 a- 0, F-1
32.3 32.9 35.1 31.5 ! 33.9 0 03

-', Pi MI
_  CD

, 0=,
I-b 0

19 69 65 91 
, 138 0

II r12,
, o ci-, SP

1-0c$
Axerage per head 

t
t-i

ot2

(1) Net cost of foods t s d. Zs d. .2 sd Z s d. f s d .

pa
a)

. - (a) Milk & milk substitutes 3 18 3 7 0 7 6 8 7 7 13 0 12 8 1

(b) Other food & grazing 17 13 1 ] 21 1 8,9 3 2 19 10- 0 17 1 11 
pi
0 tD
H) •

Total foods & grazing 21 11 4 , 26 3 9 25 18 7 24 14 11 33 9 9
, 0)
;

(2) Total labour 4 13 1.. 
, 5 12 6 6 2. 1 4 5 4 5 8 11 c,

I-,

(3 ) Misce llaneous c osts 1 9 4 • 1010 1 2 5 1 1 3 7 1 7 8 0
m
H

(4) Loss by deaths & culls 1 7 3 2 9 2 14 10 14 8 11 2 0 a)
, $2,
t

, (5) Cost of calf 2 13 10 7 2 15 8 3 0 .9 3 8 3213 9 1 w
a)
P.

TOTAL COST 31 14 10 38 1 11 , 36 18 8 34 6 9 54 2 1 
0
II

1 m
, -.. 

. Ce

i Value: Heifer & calf 39 2 0 42 3 1 46 12 5 44 3 3 45 14 0
1
I 

,,

Margin: (a) Surplus 7 ;7 2 4 1 2 1 9 13 9 916 6 , -
1

(b) Deficit 
., _ . _ _ . 8 8 1
, ! 1, s
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The main features of comparative cost revealed by these
analyses relate to:

Milk and Milk Substitutes: the difference between the groups
in the total cost of whole milk, scald milk, calf starter and
calf meal corresponds closely with the different levels of
consumption of whole milk in each group. In the Starter and
Meal group less than 20 gallons per head of whole milk was
consumed, compared with 60 - 70 gallons in the other two
bucket rearing groups, and with some 90 gallons and 140
gallons per head in the Restricted and Unrestricted Suckling
groups respeotively. In this group of foods, rearing by
mans of calf starter and calf meal shows a saving of

£3 per heifer compared with the other two bucket'
rearing methods, of £3731-- compared with Restricted Suckling,
and of nearly gE3-1- per head compared with the Unrestricted
Suckling group.

Other foods  and grazing: the combined cost of other foods
and grazing show less variation between the groups, but there
is a tendency towards lower costs in the Milk Only and
Restricted Suckling groups. The only diffeTence in this
group of foods that can be attributed specifically to
particular systems of rearing relates to the consumption of
cake and corn in the Starter and Meal group. When
allowance is made for other factors that may affect the
consumption of cake ana corn, it is apparent that where
rearing with Starter and Meal is undertaken, an expenditure
upon cake and corn is required that may be estimated at
2 - 3 cwts per head higher than is the case with other
systems of rearing.

Total foods and grazing: show an extreme range from
£21 11 4 per head. in the Starter and Meal group to
£33 9 9 for Unrestricted suckling, due mainly to differ-
ent levels of consumption of whole milk. The other three
groups are covered by a range of less than 30/- per head.

Labour costs: show no regular trend, differences within
the groups being associated with type and size of farm
rather than with system of rearing.

Miscellaneous costs: show no important variptions betven
the groups, either in total, or in the constituent items
of cost.

Loss by deaths and culls: (See Table F of Appendix).
Losses due to deaths show relatively less variation between
the group b than losses due to the disposal of culls.
Losses due to death ranged from nil in the Unrestricted
Suckling group to 28/1 per heifer reared in the Starter and
Meal group. Although losses arising from deaths among
heifers were considerably lower in the two suckling methods
of rearing, the level of loss depends as much upon the age
at which death occurs as upon the death rate. Thus, the
high cost of loss by deaths in the Starter and Meal group
is due, not to a high death rate, but to the heavy loss
that resulted from the death of one heifer following a
difficult calving. In viau of these considerations it is
clear that a very much larger sample of heifers than was
available in this investigation would be needed to provide
any conclusive evidence upon the relative advantages of
different systems of rearing in relation to the economic
loss due to deaths among rearing cattle.
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Similar considerations apply to losses arising from

the disposal of culled hoifors. In the Unrestricted

Suckling group, more than one heifer out of every three

reared was culled, and in the Startex-and Meal group it

was MOTO than one in four, compared with approximately

one in ten in the other three groups. In two groups,

the Starter and Meal and the Milk Only groups, the average

price realized by culls was in excess of the cost of

production and a surplus balance results. When the

credits and deficits arising from the disposal of culls

are calculated per heifer calved, a range is shown from

a credit of 6/5d per head in the Milk Only group to a

deficit of al 2 0 par heifer reared in the Unrestricted

Suckling group.

Although the number of heifers involved in each of the

five groups is, unfortunately, too small to yield a signi-

ficant comparison between the relative levels of the not

cost of culls between the different methods of rearing,

one consideration of economic importance does nevertheless

emerge from this analysis. Where rearing is undertaken

by the Calf Starter and Meal method, the cost of rearing

is sufficiqaxtly low to ensure that no great financial loss

results when heifers reared for the daj.ry prove barren or

unsuitable for calving. On tha other hand, where heifers,

especially those of a purely dairy type, are reared by .

unrestricted suckling, if any heifer proves barren, rea0;s

to the T.T. test, becomes a casualty, or for any other

reason is unsuitable to put to bull, a considerable loss

is certain to result by reason of the high cost of the large

quantity of whole milk consumed.

Total Cost: the average total cost per heifer shows a range

from 31 14 10 per heifer in the Starter and Meal group to

254 2 1 in the Unrestricted Suckling group, the total cost

per head in the remaining three groups falling between 34

and £39. Apart from the Unrestricted Suckling group, where

loss by culls is of equal importance, the main difference

in total cost between the groups arises from differences in

the cost of total foods and grazing, the level of which is

closely connected with the quantities of whole milk
consumed in each group.

Value and Mg: the average estimated market value of

newly calved heifers and their calves shows a much smaller

range between the groups than does the total cost of rearing.

The average value was rather low in the Starter and Meal

group, but between the other groups, when allowance is made

for the difference that the effect of average age and

season of calving has upon valuc?, little difference is shown

between the average value of the heifers resulting from

different methods of rearing.

When average costs are compared with average valu
es, a

range in the margin is revealed from a surplus of £9 16 6

per head in the Restricted Suckling group to a deficit of

£8 8 1 per head in the Unrestricted Suckling group. If

account is taken of the loss of income from the sale of

milk that results from the feeding of whole milk to rearing

calves, the net effect is to bring the margin for the

Starter and Meal group into line with that in the Milk Only

and Restricted Suckling groups. The margin in the Milk and

Meal group would be only slightly increased, and the deficit

in the Unrestricted Suckling group increased by more than

20/" per heifer.
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Summary': It must be emphasised at this point that, although
the sample of heifers under investigation represents actual
rearing conaitions on a sample of typical Devon farms, the
total number involved is not large, and the results obtained
by this analysis would not necessarily be identical with
those obtained from an analysis based upon a different sample
of heifers.

For the heifers under investigation the results relating
to different methods of rearing may be summarized briefly as
follows: If the loss of income from the sale of milk that
results from feeding milk to calves, and the different seasons
of calving of the heifers is taken into account, no
significant difference is revealed between the surplus margins
in the Starter and Meal, the Milk Only and the Restricted •
Suckling groups. In the case of the Starter and Meal group,
however, the margin results from a low cost in association
with a low average value, It might be argued that this low
average value of newly-calved heifers in the Starter and Meal
group results from the fact that only farmers with poor
quality stock adopt this method of rearing. Circumstantial
evidence; based upon personal experience of the farms con-
cerned, does not support this hypothesis. The farmers con-
cerned clearly appreciate the greater care and attention
required by this method of rearing; and its limitations in
producing satisfactory growth in the first six months of the
animals life, They were of the opinion, however, that any
deficiency in development in the early stages would be vade
good during the later stages of growth, and that development
of the animal; by the time that it is ready to calve, will
be as satisfactory as by other methods of rearing. The
results of this analysis suggests that they may be mistaken
in their belief in adequate final development.

In any case, the average value of heifers reared by the
Starter and Meal method is below that in the other groups,
and it must remain open to serious doubt whether any system
of rearing dairy heifers that results in the production of
newly calved heifers of law average value, no matter how
satisfactory the immediate financial advantage, can, in the
long run, be regarded as economically sound.

At the other extreme, rearing by Unrestricted Suckling
must be regarded as an uneconomic method of rearing
commercial dairy heifers. The large amount of whole milk
consumed adds vary materially to the cost of rearing and
would not appearI pmong the group of heifers investigated,
to lead to any corresponding reduction in the amount of
other types of food required. Also, the total cost of the
large amount of milk consumed makes it inevitable that a
considerable loss will be incurred in respect of culled
heifers, especially where those heifers are of a purely
dairy type. Further it seems clear that a fully grown
heifer can be reared by methods involving the consumption
of considerably less milk; and the extra milk consumed
where rearing is by Unrestricted Suckling, although adding
considerably to rearing costs, adds little or nothing to
the value of the animal produced.
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Comparing the Milk and Meal group with the Milk Only
group it is seen that no saving of whole milk resulte&
from the introduction of oalf-;meal into the ration, and
the total cost per heifer in the Milk And Meal group was
higter; and the value per heifer lower; than in the Milk
Only group. Unless the use of calf meal results in an
appreciable saving in the amount of whole milk, without
detriment to the animals development, the use of calf meal
for rearing purposes can have little to commend it.

The two most successful methods of rearing dairy heifers
revealed by this analysis afe bucket rearing on whole milk
alone; and Restricted Suckling. In the average'cost of
rearing, and in the value of the animal produced, there is
very little to choose between the two methods. Which
method is preferred in any particular case will probably
be a matter of convenience, especially regarding the
availability or otherwise of a suitable nurse cow,

This assessment of the cost data relating to the
relative economy of different systems of rearing reinforces
the practical experience of farmers set out in Part I of
this Report, namely, that the best results in the rearing
of dairy heifers are likely to be obtained when nothing
but whole milk is fed in the early stages. The total
amount of milk fed sho:uld be between 60 and 90 gallons per
head, preferably taken direct from the cow. Better
economic results are not obtained, according to the sample
of heifers investigated, by increasing the amount of whole
milk fed; by adding calf meal to the ration, or by seeking
the almost complete elimination of whole milk by the use
of calf-starter and follow on meals.

CONCLUSIONS

Perhaps the most important reflection that emerges
from this analysis of the cost of rearing dairy heifers
to the calving stage is that the relative advantage to be
derived from different methods of rearing is of slight
importance compared with the overriding economic importance
of good breeding in dairy cattle. Leaving aside the
Unrestricted Suckling method, which is prohibitively .
expensive for the rearing of commercial dairy heifers, the
difference in the average cost of rearing between the
remaining methods is less than Z6 10 0 per head, Enml this
difference is relatively unimportant compared with the
differences in income earning capacity between heifers
capable of widely varying levels of milk output. The
rearing of a heifer capable of only a low output will not be

an economic proposition whateverlmethod of rearing is
adopted. The first essential for the successful rearing
of dairy heifers is undoubtedly the possession of a well
bred and healthy calf. By well-,bred - is meant a heifer
that is, by reason of its inheritance, capable not only of
producing an economic level of milk output; but also of
regular breeding over at least half a dozen years, and which
is capable of transmitting these qualitias to her female

progeny,

' When such heifer calves are available it is obviously an
unsound policy to attempt to rear them too cheaply. A
liberal amount of whole milk in the early stages and adequate
feeding during the later stages is desirable if a heifer is
to attain, in full, her inherent capacity to milk and breed.
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COSTS AND RETURNS OF STORE CATTLE

Costs and returns relating to some 55 store cattle are
available but, of these, 20 were sold at less than 18 months
old. A brief summary of the costs and returns relating to
these twenty young cattle are given below.

(1) STORE CATTLE: UNDER 18 MONTHS OLD

Table 5. Average costs and returns per head. Store
cattle under 18 months old.

Number of cattle
Average Age (months)

20
13.6

••••

A21222E2_22.1LEIE._12,Lag:

(1) Whole milk
(2) Other foods & grazing

Total food & grazing

(3) Labour
(4) Miscellaneous
(5) Loss by deaths
(6) Ocst of calf.

S d,)

5 19 7
7 3 6

13 3 1

2 2 5

11 6
2 17 4

 Anspowimensweri

TOTAL COST

Average price realised
Average margin: Deficit

15 7 0
3 7 11 

1

It is not proposed to deal with these figures in any
detail, as commercial cattle are not normally sold at this
age. Of these 20 cattle 12 were sold at farm dispersal
sales, 7 sold owing to overstocking following a poor harvest,
and one was disposed of as a reactor.

The average total cost per head at £18 14 11 exceeded
the average price realized by more than M per head. Owing
to the nature of the rearing .process, a high proportion of
total rearing costs are incurred in the first isix months of
the animal's life, but an equivalent increase in the value of
the animal over this period does not result. Among the
cattle included in this investigation, average value did not
equal average cost until cattle were from 18 months to 2
years old.
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STORE CATTLE: OVER 18 MONTHS OLD

Thirty five mature beef store cattle were sold, of
which 20 were in the North Devon group, 13 in the South
Devon group, and 2 in the East Devon group. The two
cattle in the East Devon group have been eliminated from
the analysis, and average costs and returns per head for
store cattle in the North and South Devon groups is given
in Table 6. No combined cost for the two groups is
possible, as the stores in the North Devon group were,
with negligible exceptions, sold in the autumn of 1945
at 2 years old, while the cattle in the South Devon group
were all sold in the spring and early summer of 1946
at an average age of approximately 2 years 7 months.

Table 6. Average cost, return and margin per head
of store cattle. By districts.

$110.morimew 

North
Devon

South
Devon

Number of stores
Average age (months)
AveraRg_live weight (cwts)

Average  cost per head

20
24.5
7.9

13
31.5
10.3

s d Led

(1) Milk & milk substitutes 6 9 1

1 

2) Cake & corn 4 6 8
3) Hay & straw 5 17 10
4) Roots etc 2 11 7
5) Grazing 3 15  0.

6 13 11
2 11 7
4 15 3
8 10 5
5 6 10

Total. foods & grazing 23 0 2 27 18

(6) Labour costs 318 3 5 7 5
(7) Miscellaneous costs 2 6 4 0
(8) Loss by deaths 7 0 9 0
(9) Cost of calf i 2 10 2 2 18 5
10 Marketing costs 10 3 13 8

TOTAL COST

0

30 84 j37l0 6

Average price realized per
head 28 11 1

.kverage margin (a) Surplus
(1o) Deficit ; 1 17 3

40 11 5

3 0 11

The difference in the breed of animal kept, and in the
average age of stores in the two groups is reflected in the
estimated liveweight, which averaged 7.9 cwts in the North
Devon group compared with 10.3 cwts in the South Devon group.
The stores in South Devon were kept through o4 additionta
seven - months period compared with those in the North Devon
group, and this factor accounts for the higher total cost
of foods and grazing in the South Devon group, and also for
the higher labour cost in that group.
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The total average cost per head was £37 10 6 in the
South Devon group compared with 230 8 4 per head in the
North Devon group where the stores were, an average, seven
months younger. The average price realized was £28 11 1
in the North Devon group, leaving a deficit of a 17 3 •
per head, and £40 11 5 per head in the South Devon group,
leaving a surplus margin of £3 0 11. It would be a
mistake to try to read too much into these figures, as the
sample of store cattle from whioh they are derived is very
small. It is reasonably clear, however, that the more
favourable return obtained for stores in the South Devon
group is only partly due to the fact that they were sold
in the spring when store prices are normally higher,
whereas the stores in the North Devon group were sold in
the autumn for winter feeding. Weight for age, South -
Devon cattle are considerably heavier than the Devon cattle,
and the better demand at the present time for the larger
South Devon cattle, compared with that for the smaller pure
and crossbred Devon cattle found in the North Devon group,
is an important factor in determining the better returns
obtained in the South Devon group.

COST AND RETURNS: FAT CATTLE.

During the course of the investigation, a total of 13
cattle were graded, of which six were heifers and seven. f 4

steers. They were all Devon or crossbred Devon cattle,
located in the North Devon area, and all were summer fattened,
three being graded in the autumn of 1945 and the remaining
ten in the summer and autumn of 1946. A summary of the
costs and returns relating to these cattle is given in Table 7.

Table 7. Average cost, return and margin per head. Fat Cattle

Number of cattle
Average age (months)
Average gross liveweight (cwts)

41.11.1111.11.11.MININ, 

13
29.4
10.4

Average cost per head 

1) Milk & milk substitutes
2 Cake & corn
3 Hay & straw
4 Roots etc
5) Grazing

Total foods & grazing

1 

,6 Labour costs7 
Miscellaneous costs
Loss by deaths

9) Cost of calf
(10) Marketing costs

TOTAL COST

s d

9 11 5
5 9 1
6 3 11
3 8 5
5 13 0

Average price realized per head
Average margin: Surplus

30 5 10

4 2 5
3 0

1 16 8
41

36 12 0

40 5 1
3 13 1
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The average gross liveweight of these cattle vaKied
between 8* and 12-2- cwts, averaging slightly under 10* wits.
The average age of the six heifers was 31.0 months and their
average gross liveweight 9.1 cwts. At an average age of
33.1 months the seven steers averaged 11.5 cwts gross
liveweight.

Compared with an average total cost of £36 12 0 the
average price realized was £140 5 1; leaving a surplus
margin of £3 13 1 per head. Again, the numbers involved
are too small to attempt to draw ay detailed conclusions,
but it is interesting to compare the results set out in
Table 7, with those relating to the North Devon group in
Table 6. Compared with a loss of nearly £2 per head
resulting from the sale of 2 yer old store cattle in North
Devon, summer fattened cattle 21- years old in the same
district show P. surplus of over e,3i per head.

GENERAL CONCLUSION

Perhaps the most important general conclusion that can
be drawn from this analysis, and from other financial data
relating to the costs andreturns of newly calved heifers,
stores and fat cattle, is that the rearing of beef stores,
and the fattening of cattle compare unfavourably, from a
financial point of view, with the production of milk and the
rearing of dairy heifers. Moreover, despite the relatively
unsatisfactory financial return resulting from store rearing,
there can be little doubt that the present price of beef
stores is at a higher level than is justified by the price
of winter—fed fat cattle. At present prices of store and
fat cattle, it i only in a minority of cases that a direct
profit can result from winter fattening. Much of the
present demand for store cattle arises from their value as '
producers of dung and, while the production of arable crops,
especially potatoes, sugar beet and vegetables remains
sufficiently profitable to enable cattle to be fattened in
yards at a loss, the price of store cattle will remain at
a higher level than would be justified if all stores were
bought only to yield a direct profit from feeding out. It
follows that, if the level of profitability declines in
those branches of arable farming in which the demand for
bullock dung arises, or if changes in the taxation system
reduce the Commissioners of Inland Revenue from what one
farmer described as "their pros=seminent position in the
country as producers of dung", the repercussions will be felt

in the storerearing areas, and the disparity between the

level of profitability between milk production and store
rearing will be still further accentuated.

The determination of relative price levels for agri—
cultural products, formerly left to the interplay of supply

and demand, has now become a matter of official policy and,

through the medium of - the price levels offered for different

agricultural products, the government has assumed a very powerful
economic weapon, capable of exerting a considerable measure

of control over the nature of the agricultural output of the

country. By .a suitable arrangement of the relative prices

guaranteed for milk and fat cattle any desired contraction

in the store rearing industry; within reason, can be brought

about.
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The policy of regarding milk as of prior importance has
already resulted in a very marked change-over to milk
production in the store-rearing areas of Devon, and although
the change has only prooeeded to the extent of the complete
elimination of store-rearing on a minority of farms, the
supply of store cattle from this source must be appreciably
reduced, Further, the introduction of Artificial Insemin-
ation centres equipped with bulls of purely dairy breeds
into these areas is likely to result in the production of
milk for sale, becoming firmly established, to the increasing
detriment of store-;rearing. The provision of these centres
can only be regarded logically as an indication that the
encouragement of milk production in these areas is part of
official policy.

For those farmers who do not wish to enter the liquid
milk market, or who, by reason of shortage of labour, ,
unsuitability of buildings, land, water supply etc are unable
to do so, the problem remains as to what technical develop-
ments are possible in the rearing of store cattle to enable
output to be increased. It is not sufficient that the
rearing of stores shall leave a margin of profit, what is 
requiredif the output of beef stores is to be maintained, is
that store-rearing shall offer a standard of living to those
engaged in it comparable, when all factors are considered;
to that obtainable by devoting the same resources of land,
labour and capital to the production of milk.

Rearing of cattle by restricted suckling; whereby a
number of calves are reared on each nurse caw, is-the most
obvious method by which output can be intensified, and this
investigation has indicated that the molt sudcessful results
are obtained by this method. However, as each caw produces
only one calf per year, this method cannot be applied generally
throughout an area, unless a supply of suitable calves for
rearing can be obtained from outside the area. The degree of
intensification that can be achieved is also limited by the
extent to which it is possible, by changes in the organization
and cropping of the rearing farms, to carry an increased head
of stook through the winter periods.

At present, in North Devon which is the main store
rearing area, there exists a surplus of suitable rearing
calves; although it is certain that the numbers available are
small compared with the numbers that would be required if a
method of rearing in which a succession of calves is reared
on eqch nurse cow became general among. rearing farms in this
area. Further, if, as seems probable, a dairying industry
based upon purely dairy breeds develops in future on the small
farms in North Devon, the supply of surplus calves will not be
of a type to commend themselves to the rearers of beef stores.
A dual purpose breed of cattle would at first sight appear to
be an ideal solution for this area, enabling milk production
and intensified store rearing to be integrated within the same
district. It is doubtful however whether the financial
interests of small dairy farms, whose success depends upbn
a high level of milk output, would be best served by a dual
purpose breed. On the other hand the small dairy farm, if it
is to be conducted at the maIt economical level, must be stocked
to capacity with revenue producing cows, and this factor should
give rise to a keen demand for good quality dairy heifers.
Heifer calves, sired by good dairy bulls will be available in
future and it seems probable that many of the rearing farms, at



19.

present devoted to the rearing of beef stores, would earn a
more satisfactory income by rearing, for the dairy farms, the
heifer calves from their best milking cows. Individual
arrangements along these lines already exist in a few
isolated oases.

In order that the store rearing process can be inten-
sified, a supply of suitable calves from outside the store-
rearing farms is essential and, whether these calves be
dairy or beef animals, the supply presents a difficult
problem of organization. Until the problem is tackled
however, the intensification of the store rearing industry
in Devon cannot be brought about on any widespread scale,
and the disparity between the profitability of store-
rearing and milk production must persist.

---0000000---

APP'3NDIX.-)Y.

METHOD OF COSTING

The method employed in arriving at each item of cost
is given below:

Milk: For those farms participating in the Milk Cost
Investigation, milk consumed by calves is entered at the
cost of production for the winter period. Where the actual
cost of production is not known, the average winter cost for
the area in which the farm is located has - been employed. In
oases *here calves are reared by suckling, adjustment is
Oade in the cost at which milk is entered to allow for the
saving in labour which results from the fact that the cow
is not milked - by hand. In the case of the North Devon
rearing farms, further allowances have been made for the
less intensive feeding and management of the cows, but off-
setting these factors is the considerably lower yield per
cow on these farms, especially during the winter. When the
best adjustment for all relevant factors has been made, the
average cost per gallon entered for milk fed to calves in
each of the three areas is as follows:-

Winter Milk Pence per
gallon

d.
North Devon 19.8
East Devon 21.8
South Devon 21.2

All groups 20.7
111.0•111101.1111•1.10111.

Scald Milk: In the few oases in which it has been fed, scald
alk is entered at 9d per gallon.
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Other Foods. Purchased foods are entered at cost on the farm,
and home grown foods at the average estimated cost of product-
ion for each year, determined in accordance with cost indices

calculated by this department. The average costs used for
the main types of foods fed are set out below.

Estimated average cost_ol_aulapIlan_Res_ton

1943/4 1944/5 1945/6

s d Led Z s d
Oats & Dredge Corn 11 18 0 12 0 0 12 0 0
Hay 4 0 0 6 0 0 4 0 0
Straw 3 0 0 3 0 0
Mangolds 1 0 0 1 7 0 1 3 6
Swedes & Turnips _ 17 0 1 4 0

Residual Manurial Values have been deducted from the cost of
purchased concentrates and homegrown corn and hay in accord-
ance with stanclai'd figures supplied in connection with the
Milk Cost Investigation, and the cost of these foods is
entered net in all cases.

Grazing Costs: Actual grassland costshave been determined,

and the total cost of the grassland and aftermath allocated

to the various classes of stock according to grazing equiva-
lents determined for.,this province,

Labour: The cost of direct labour for both paid and unpaid

workers is entered at 10 per cent above the standard minimum

wage rates appropriate to the various classes of labour
engaged in tending the cattle. Sunday work is charged at
overtime rates. Horse labour is entered at 9d per hour and

tractor labour (exdlusive of driver's wages) at 3/- per hour.

Miscellaneous Expenses: include such items as veterinary

fees for.inoculation, attendance to sick animals, cost of

drenches, mineral mixtures etc. In the case of newly calved

heifers, the main item of cost in this category relates to the

cost of bull service. Where service fees have been paid,

the amount of the fee, together with the cost of driving to

the bull, is entered. - Where a bull is maintained the

estimated cost of foods, labour and depreciation incurred in

respect of the bull has ,been obtained, and the total cost of

bull upkeep calculated for the year. This total cost

divided by the estimated total number of services rformed

by the bull in the year gives the average cost per service.

Loss by deaths: All foods consumed by animals that died

during the course of the investigation, together with the cost

of grazing, labour and miscellaneous costs incurred up to the

time of death are entered in this section together with thq

cost of the calf at birth. Quantities and costs of all items
of food, grazing, labour, miscellaneous expenses entered under

these individual headings in all tables in this report refer,

therefore, only to cattle completing the full costing perioi.

Loss by culls: this item of cost enters into the total cost

of newly calved heifers only. A certain number of heifers

reared for herd replacement purposes prove to be barren or

otherwise unsuitable for that purpose; and are culled. The

cleficit (or surplus) between cost and return that arises from

the disposal of these culls has been regarded as an addition

(or deduction) to the cost of rearing the heifers that remain.
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Cost of calves: It is not possible to determine with any
accuracy the cost of a calf at birth. To arrive at a
figure for this cost, the commercial value of the calf at
twc. weeks old has been estimated, and from this value the
cost of milk consumed together with the cost of labour
expended upon the calf up to this stage is deducted, the
resulting figure being taken as the cost of the calf at
birth. This arbitrary method of estimation is adopted
only because a factual basis for the estimation of this
cost is not available.

Marketing Costs: in the analyses where store or fat
cattle are involved, the cost of transport, market tolls
and commission (where appropriate) have been entered.

T.T. iBild Pedigree Herds: Nine herds included in the sample
investigated had T.T. or Attested licences, but no special
treatment, apart from that necessary to comply withthe
regulations, was given to these calves. Similarly, four
farms maintained pedigree herds, but no special feeding or
management of the calves was undertaken on this account.

Costs omittea: No charge for rent of buildings, deprec-
iation of equipment or'for -bedding straw has been entered
but, on the other hand, no credit is entered for the value
of the dung produced, apart from the allowance made for the
residual manurial values of certain foods. No charge has
been made for general farm overhead expenses, interes:t on
capital, or for managerial functions.

Values: The values entered for newly calved heifers
represent the estimated market value of the heifer with
her calf (where alive) at the time of calving. In the .
case of the few pedigree heifers included in the sample,
as no special costs were incurred in rearing these heifers,
vAluation of these animals has been made on the basis of the
commercial value of cattle capable of equal milk output.

In the figures relating to store and fat cattle, the
qctual gross price realized is recorded.

Table A. Cost Distribution: newly calved heifers.•
Numbers of heifers and per cent of total
falling within range of cost indicated.

00.01,

Average cost
per head

£25 8c 1 Z26-
under, , £30

£31H 36-
, £40

-.e41
£45

.11.1.01../11111

Over Total
£45

r-
No. heifers

v-

Per cent
of total

1 16 26

0
21

24 16 1 123

1 %
 ,

32 20 ' 13 100
r 0 
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Table B. Average total cost per head per week of foods-
grazing and labour. All heifers by consec-
utive periods.

Age of
heifers

Period Per head
per week

(1) 0- 6 months Winter 1943/44

(1) Bucket rearing 
Ta) Starter & Meal
(b) Milk & Meal
(c) Milk only

(2) Sucklin
Restricted
Unrestricted

6-12
12-18
18-24
24-30
30-36

months
tt

If
tt

Average: All groups

Summer 1944
Winter 1944/45
Summer 1945
Winter 1945/46
Summer 1946

s
. 

d

6 1
8 6 ,
8 5

9 2
12 9

9 0

2 9
4 9
2 7
4 2
2 9

Table C. Average consumption of foods, grazing weeks and
hours of labour per head. Newly calved
heifers by districts.

North
Devon

East I South
Devon Devon

Foods consumed per head

(a) Whole milk
(b) Scald milk

1 (0) Calf meal
(d) Cake & corn
(e) Hay

Straw
) Roots etc

I
Gals Gals Gals
107 79 i 65
11 - 16

Cwts I Cwts Cwts
0.2 0.4 0.11
7.1 4.9 3.3 1

21.7 23.0 11.1
13.8 14.2 26.4
47.4 16.6 70.7

Grazing weeks per head 85.0 101.6 116.9

Labour per head Hours Hours Hours

01 Man 69.7 70.0 71.4
(b Horse & tractor 1 1.0 4.0 12.7
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Table D. Average cost per head, newly calved heifers.
By districts.

North East
Devon Devon

South
Devon

Number of heifers
Average age (months)

h-
AVERAGE COST PER HEAD

22 j. 52 49
33.0 32.6 1 34,0

(1) Net costs of foods

;

i
Zsdl Zed Zed

Whole milk 814 0
1
 7 0 3 t 512 3

Scald milk . 7 11 ' 12 0 .
Calf meal 6 2 13 6 3 4
Oake ez corn 4 11 9 3 7 2 2631
Hay 4 12 11 416 5 2 2 0
Straw 2 1 l 2 4 0 3 16 2
Roots etc 2 15 8 1 19 0 3 11 7
Other foods 9 6 1 2 i

Total foods

(2) Grazing

Foods & Grazing

(3) Labour

23 19 0i 19 0 4 le 4 9

5 4 5 6 11 7 7 7
 011.111,

29 3 5 25 11 11 25 11 4

Nb Man 5 0 0 4 18 7 5 3 5
Horse & tractor 9 3 1 9 4

1(4) Miscellaneous costs

(1 Service fees 1501 1 3 0 181
(b Other 5 1 3 7 41

(5) Loss by

(a) Deaths 18 3 310 1 1 8
(b) Culls 17 1 1 3 2 4 14 0

(6) Cost of calf 2 16 4 2 9 3 3 13 10

TOTAL COST 39 15 11' 37 15 7 1 37 15 9
1111,111.11.W.lifte 1111•1111Mirillmingill

VALUE .

Heifer and calf

MARGIN Surplus

42 610

2 10 11

43 • 3 8 46. 6 2

5 8 1 8 10 5
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Table E. Average consumption of foods, grazing weeks, and
hours of labour per head, newly calved heifers.
By method of rearing

BUCKET REARING SUCKLING

i .

Starter , Milk Milk Restr-lUnrest-
& & only icted !rioted

. Heal MealI1
J

!Foods  consumed per head

_

1 - 1 Gals Gals Gals Gals Gals
I (a) Whole milk 1 19 69 65 91 138
(b) Scald milk 

I - 1 20

1 Cwts Owts Cwts Cwts 01i-its
(0) Cali meal 1 0.8 0.7 -

i (d) Cake & corn 7.8 5.3 3.8 3.7 5.8
' (e) Hay S 20.4 25.0 1 11.4 16.6 24.2
' (f) Straw 17.4 .13.9 22.4 20.8 16.1
(g) Roots etc 29.8 46.0 62.2 29.0 1 35.3

Grazing weeks 99 99 116 98 106

Labour . !
f ,

I (a) Maxi
Hours iHours Hours
65.0 79.9 79.1

Hours IHours
55.6 70.0

(b) Horse & tractor . 7.6 0.3 12.3 5.6 7.7

(



tit

A

4

25.

Table P. Average cost per head, newly calved heifers.
By method of rearing.

BUCKET REARING

 41....wramaimayarimasiwamiors......

SUBKLING

Starter Milk

Meal Meal

Milk
only

liestri-1 Unrest-
oted rioted

Number of heifers
Average age at

calving (months)

10

32.3

26 38 34

32.9 35.1

sdZsd.Zsd
(1) Net cost of foods

Lba) Whole milk 1 14 1 5 18 4 5 13 7

) Calf meal 2 4 2 1 1 6 .
) Scald milk ... 9 15 0

d) Cake & corn 5 1 3 3 16 2 2 12 10 2 9 li 3 16 7
e Hay • 4 2 8 5 6 0 2 3 7 3 9 05.2 2
f Straw 2 10 -. 1 2 4 6 3 6 4 3 3 0; 2 4 10
(g Roots etc 1 11 01 2 8 3 3 5 9 1 12 2L* 1 17 8
(h) Other foods 5 7 8 0 - 1 

- ,

15
.;

31.5 33.9 I

s di dl

'7 13 0112 8`

Total foods 1 17 8 10 21 3 6 17 17 1 118 7 1,!25 9
.;

2) Grazing 4 2 615 0 38 1 6[6 7 10 1 8 0 51
1 

Foods & Grazing 21 11 4126 3 925 18 724 14 
111

33 9 91,

(3) Labour

*led 
Man 4? '71512 31513 0 4 1 1

& tractor 5 6 1 3 9 1 4 3

4 Miscellaneous I

(a) Service fees 1 5 0 17 • 4 19 8 18 0 1 3
(b) Other 44 361 29 5 7 4

(5) Loss by

(a) Deaths I 1 8 1 14 5 1 1 3 511
(b) Culls id 1 14 9 6 5* 8 9

(6) Cost of calf 2 13 10 215 .8 3 0 9 3 8 3

. 3
5 8;

11 2 0

2 13 9

TOTAL COST 31 14 10138 1 11 36 18 8134 6 9 54 2 1

VALUE

Heifer & calf

MARGIN Surplus
- Deficit

39 2 0 42 3 1 46 12 5 44 3 3

7 2 4 1 2 9 13 9

*Represents a CREDIT deducted from total costs.

916 6

45 14 0

88




