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. INTRODUCTION

‘Traditionally, poultry keepers in Britain heve replaced
their laying stock annually selling their old birds in the summer
and restocking with point-of-lay pullets. This policy was adopted
because the spring hatched (late summer housed) bird was the most
preductive. With pre-war stock and management methods, birds
hatched at other times of year tended to go into a moult in the

autumn and therefore, produced fewer eggs..

The situation today is quite changed.’ Poultry keepers

using new management tcchniqucs expect the same production from

th elr blrds rcgardless of when they are housed. The producer can
now plan h1s replacement policy to take advantage of the seasonal
varlatlon 1n egg prlces., Or, if he rears his own replacements, by
urearlng a number of batches of pullets each. year instead of a 51ngle
batch he can reduce the cost of ‘housing and equipment depreciation
per bird reared and so. increase profits: alternatively he can adopt
systems of production - for example rearing birds in the houses they
are intended to occupy .as layers - which are attractive on technical
grounds but which were not possible with traditional management

methods because the flock cycle is much longer than a year.

These opportunities have been recognised, but the ad-
vantages and disadvantages of different replacement policies
have not been studied in detail. If point of lay replacements
are purchased when should they be housed? How much is gained
if housing at the right time of year is achieved? If replace-

ments are reared on the farm, how much can be gained by rearing
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a number of batches of pullets each year? Is this more or less
than is sacrificed by adopting a rigid replacement policy? There
is no general answer to these questions. The answer depends upon
the resources at the farmers command, the standards of performance
he can achieve, his attitudes to future changes in economic circum-

stances and many other factors.

This paper is intended as an introduction to the study of
choosing a replacement policy. The first and major part is con-
cerned with a discussion of how the problem can be tackled. Hypo-
thetical examples are analysed and the results discussed. The"
second part shows how variations in flock performance and farm
circumstances affect the results of the analysis.

The selection of an optimal replacement policy can be a
difficult problem demanding sophisticated selection techniques.
These sophisticated techniques are not: described here in detail.
This is partly because these techniques require an electronic =~
computer- and-cannot, therefore, be used by most farmers, ‘and partly
because the solutions they suggest are only slightly better than:

those that can be obtainéd when simpler techniques are used.
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‘The problem - choice of system and choice of policy

Choosing a replacement policy for a single farm involves
two decisions. Firstly a syétem of providing replacements has to
be chosen. Replacements can be pﬁrchesed at point of lay (P;O.L.)
or reared on the farm. If reared on the farm they can be reared
in a separate reering unit or they can be reared in the house
they are intended tovoccupy later as layers. If a separate rear-
ing unit is used it may be one oapable of producing one or several
batches of replacements each year. The system chosen influences
the‘cepital structure of the enterprise and the type of replacement
policy that can be adopted. Secondly a deoision has to be made on
what time (or times) of the year birds are to be housed and on what
length (or lengths) of tlme they are to be kept. A choice of hous-
ing date and lepgth of season for a 51ngle flock is referred to as
a replacement 'plan" A sequence of 'plans' constitutes a replace—
ment 'policy'. The distinction between a replacement 'plan' and ‘
a replacement 'policy! is important. A ‘plan' is part of a ‘pollcy'
and .the profitability of an individual 'plan' is important only 19
so far as it affects the proﬁitability of the {policy"as a whole.

-The ‘choice of system of - prov1d1ng replaCJments cannot be
made untll the optlmal pollcy for each systom has been establlshed
Selectlng the optlmal replacement policy” for any one system conSlsts
of th "ee processes: ‘lorecastlng prices and the levels of b1rd
perlormanCo expected budgetlng the outcome of alternatlve courses
of action and selecting the optimal' from these“alternatlves. The

method of,enelysis veries'with the system of providing replacements.
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Choice of policy

Method one - The choice of a replacement policy when P.0.L. replace-
ments are purchased.

there P.O.L. replacements are purchased the farmer can house
his birds at any de81red date and keep them for any de51red length

of tlme.

‘ Tne number of alternatlve plans that need to be assessed
depends on the degree of accuracy whlch the planner cons1ders to '
be necessary. If only a few plans are cons1dered fca31ble these »
can be assessed from a few 81mple budgets if, horever, a w1der ,
rev1ew of p0331b111t1es is rcqulred the number of budgets requlred
increases rapldly and a systematlc approach 1s des1rable. Probably
the most comprehen51ve coverage that the accuracy of forecastlng
Justlfles is one where it is assumed that the flock can be housed
at any one of 13 dates spread at four weekly intervals through the
year and kept in lay for any one of seven season lengths from LO

weeks to 6& weeks. This is the coverage adopted in the analysis

below.'

ith this coverage the profitability of 91 plans needs to be
assessed.  Where it can be assumed that (a) the pattern of costs
incurred does not vary with the fime of year at which the flock is
housed (b) the production‘of the flock in physical terms is identi-
cal regardless of when it is housed (c) the forecasts of egg prices
for future years show a repeating seasonal pattern, the necessary A
budgeting can be done in a systematlc way. Where these assumptions
are not tenable, that is where controlled or seml-controlled environ-
ment houses are not used or where the planner belleves that the
seasonal pattern in egg prlces will not repeat in future years, the
methods of analysis described below are inappropriate.
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To illustrate the way in which an optimal replacement policy
can be selected when P.0.L. replacements are purchased, the analysis

of a hypothetical farm situation is presented.

The performance of the flock - this is a performance that
might be expected from birds of the light hybrld type - is assumed
to be as follows:-

1. 'Egg numbers: production rises to 90% (hien housed) in the third
four week period of lay, and falls at a rate of 0-8% (hen housed) per
week. Thus after L8 weeks the flock lays at a rate of 61%.

2. Egg sigei the estimate of grading was obtained by averaging the
grading of six flocks having the poorest grading in a recent national
laying trial.

3. Mortality: the percentage of deaths is expected to exactly equal

the percentage increase in body weight of the birds as they mature and
grow older.

The prices that are expected to apply aru the actual Brltlsh

Egg Marketlng Board minimum prices to producers in *961 These were
used as being representative of the seasonal price fluctuatlon witnessed
in recent years.® Further assumptions necessary for constructlng the
budgets were:- ‘

1. P.0.L. birds are purchased for 18s.0d each. The carcass:vélue of
the flock at whatever age it is sold is equal to Ss.éd, per bird hbused.

2. Food cost remains constant at 30 pence per bird housed per four

week period. The.tendency’for older birds to eat more is balanced by
mortality.

RYa

¥ To check on the rwpresentatlveness of egg prices in 1961, many of
the calculations reported in this paper were repeated using 1960
and 1962 prices. Only minor differences resulted.
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3. Fixed costs - labour, building and equipment depreciation,
electricity, water etc. - total 10 pence per four week period per

bird space.

L. A clear-out and rest period occurs after each flock. This is
always of four weeks'!' duration. Thus each flock must carry fixed
costs for one period longer than the length of time it is in lay.

With these estimates of performance, costs and prices the

necessary budgets can be calculated in the following steps.

1. Construct a cost schedule as illustrated in Table I to show
what total costs would be if the flock was kept for each feasible

length of season.

2. Construct a table of egg incomes showing what this would be
for each of the 91 plans. The results are shown in Table II. . The
table is made up of thirteen egg income schedules, one for each
feasible date of housing. They differ from each other because the
eggs produced by birds housed at different times of year are valued

at different prices.

3. Construct a table showing the réte of profit obtained when
each of the 91 plans is adopted - Table III. '_This is constructed
by subtracting the relevant cost figure in Table I from éach'entry

in the Egg Income Table and dividing the result - which is total
profit expected for that plan - by the number of periods the plan
operates (the number of periods the flock is in lay plus one period
for. clearing out and resting the house ). Thus the rate of profit
if the flock is housed on January lst and kept in lay -for LO weeks
is (619 - 570) + 11 = L5 pence per bird space period.




Cost schedule

Length of Costs in pence per bird space
laying
season Non-

repetitive®

Fixed Food Total:

(weeks)

Lo - 160 - 110 300 570
Ly 160 1 120 330 1610
L8 160 - 130 360 650
52 160 140 390 690
56 160 150 Lh2o 730
- 60 160 . 160 L50 - T70
N : 160 170 1,80 810

¥ Non-repetitive .costs include installation and clearing
. -out expenses as well as bird depreciation. They occur
" - .once in the life of the flock.

Table II | .
Egg Incomss o
(income in pence per bird housed)

Date of housing . Length of laying sedson in weeks.
. a.b ' l " .“ ..‘. B .

P.0.L. | b L8 . 52 56 | 60 an
1st January ; 762 822 876 92l
29th January RE ; 761 1 819 870 4§ 915 | 956
. 26th February ; 759 813 860 gcL  9L3
26th March ; 756 806 852 893 936
23rd April : 747 796 8L0- 886 932
21st May 0626 | - 734 781 830 | 879 929
18th June i 7L 765 817 870 923
16th July j 0L 1. 760 816 873 929
13th August : T 700 760 820 879 933
10th September | : 707 b 771 83y | 891 oL7
8th October - i 722 1 789 @ 850 . 909 I 959
5th November ! T2 8o7 | 870 923 971
3rd December ; E 750 | 873 92 969
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Table III shows the rate at which profit is earned when each
one of the 91 plans is followed. It does not show directly the
profitability of alternative policies. It provides the information

from which these can be assessed. |

Table IIT .

.. Profit Rates
(Proflt in pence per bird space per four week period)

Date of housing i Q _ Length of laying season (in weeks)

L8 52 56 60
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This table cannot be used to assess the profitability of policies
in which the laying house is left empty for more than the normal four week
~ clear-out period For example a flock housed on January lst and kept in
~lay for 56 weeks must be followed by a. flock housed on February 26th -

that is L weeks after the flrst flock is cleared . out :

" Two kinds of replacement pollcles can be distinguished. The
, flrst 1nc1udes pOllCleS where the sequence of plans is cyclical, i. e.

where a given sequence of’ plans is repeated The second ;ncludes ‘




policiee-where'the sequence of plans is not cyclicelf Policies in
which_the!sequence of plans is cyclical will be referréd:to as stable
policies. There are three types of stable policies:- (a) Policies |
where the flock has a laying cycle of exactly a year (a laying cycle
is the time between the housing of one flock and the housing of its
successor). ~In these policies the plan or plans adobted in the first
year are repeated in all subsequent years. (b) Policies where each
flock is kept for the same length of time but where the laying cycle
is not ‘exactly one year. Each year birds are housed at a different
date.  Over a number of years each housing date is used and the

cycle of plans is completed. (c) Policies where each flock is not
kept for the same length of time but where a cycle of flock lives

is completed which is repeatable.

These policies are termed !'stable! because the cycle and
therefore the profit rate earned during the cycle can be repeated

indefinitely.

The profltablllty of pollcles of each of these three types
can be calculated from the 'profit rates' table. The profltablllty of
policies of type (a) are listed in the column headed 'L8 weeks'. ,VEor
example, the profitability of a pollcy where the flock is housed each
year in late May is 65 pence per bird space per four week perlod The
profitability of p011c1es of type (b) can be seen in the taverage for
all dates of housing' row at the bottom of the,table. For example if
each,succeseive flock is kept for LO weeks of lay the,avefage profit
earned during a cycle is 3+7 pence per bird space period. The prqfita—
bility of policies of type (c) must be essessed individually. For
example if the cycle consists of three flock lives (three plans) where
the first flock is housed on December 3rd and kept in lay for 52 weeks
(a flock life of 56 weeks or 1l periods) the second is housed on
January lst and kept in lay for 52 weeks and the third housed on
January 29th and kept in lay for LO weeks, the profitability of the
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cycle is célculaﬁed as the weighted avbragé of the profitability of
the compdnent'pléns, ice. [ (9°1 x 1) + (9 h x 1h) + (h 9 X 11) ]
+ 39 = 8 pence per b1rd space period.

If the stable_policy salected as optimal has a very long cycle.
it may be argued that before a single cycle has been completed price.
and performance expectations may change with the result that the .
policy becomes sub-optimal. This risk of taking the wrong decisiqn .
because of inaccurate forecasting is inherent in all economic plan- -
nigg. The longer the planning period the greater the risk. Because
of this a policy with a short cycle may be preferred to one with a ..
long cycle even if the average profitability of the long cycle is
higher. This would be particularly likely if the first few plans
in the long cycle were less profltable than the average for the
'cycle. '

Two further points are relevant to this question of cycle length

and risk. Firstly optimal replacement policies rarely involve a cycle
length of more than three or folr yéars and where they do the cycle as
a‘whole is'ﬁsually made up of sﬁb—éycleS’in which profit approximates
the average proflt for the whole cycle. For example where each flock
1s kept for 60 weeks of lay a cycle is completed after 13 flock lives
(nearly 17 years). With this pollcy each flock is housed 12 weeks
later in the year than its predecessor. Thus after three flock lives -
a’ sub—cycle is c0mp1eted which shows an average profit similar to the
average proflt earned over the full cycle. Secondly if because of
'changing 01rcumstances a new pollcy becomes nécessary there is no
reason to expect that’ changlng from a policy with a long cycle will
be more_dlfflcult than changlng from one with a short cycle:.

Selecting a replacemeﬁp policy is; not simply a.question of
finding the optimal stable policy for a particular flock. Unless,
at the time of planning,. it is found that the date at which the




-1]=~

existing flock was housed is the same as that used in one of the plans
in the optimal stable policy, a transitional policy will be necessary
to effect the change from the old to the new policy. The sequence of

plans in the transitional policy will not be cyclical.

An analysis of Table III shows that the optimal stable
policy for the case study flock is one where replacements are housed
annﬁally on Januaryblét. This poiicy results in a profit of 8-6 pence
per bird space period, i.e. 9s.lhd. per bird space per year. It is
apparent that this policy ié more profitablé than any other of either
tyﬁe (a) or type (b). It is not apparent that it could not be bettered
by a policy of type (c), but this can be verified by evaluating the
profitability of policies of type (c).

This result is significant. The hypothetiéal flock is one

with good production, poor grading, a moderate to slow rate 6f fall-off

in production after the peak, and it carries fairly high non-repetitive
costs. These are all characteristics which tend to encourage a long
laying season. (The reasons why this should be so are discussed later).
‘ Becausg of this the high returns in the profit rates table are found
in the columns relating to plans where the season length is long. For
this case study flock, thé length of laying seasoh giving the best
profit when all housing dates are used is 60 weeks. (Although it is
not shown in Table III this is fractionally better than that for 6L
weeks) . Even so, the optimal stable policy when P.O.L. replacements
are purchased is one of type (a). This results because the variation
in the profitability of plans with the same housing date but different
lengths of laying season is less than the variation between plans with
the same length of season but different dates of housing. If the flock
is kept for a length of season greater than 1,8 weeks the date of hous-
- ing for successive flocks must be different. In years when birds are
housed at a favourable date the profit rate earned is better than that

earned when the optimal policy is followed, but in years when the birds
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are housed at an unfavourable date the proflt is lower and the net

result is a lower average profltablllty.

Where flock performance does not favour a long laying season
the high values in the profit rates table occur in the centre of the
tableglthat is in the columns relating to shorter layingrseasons.
Under these circumstances the optimal policy for a flock where P.O.L.
replacements are purchased is more certain to be one of type (a).
There is no foolproof and simple way of determlnlng for an individual
flock whether the optimal policy is one of type (a) or type (c). (a
pbldéy of type}(b) is most unlikely to be optimal). An indication is
provided by the relaticnship between the‘highest figure in the "L8
week" column and the highest figure in the "average of all housing
dates" row of the "profit rates" table for the flock concerned. If
.the former is 5% or more greater than the latter a policy of type (a)
is probably the optlmal. The greater the difference the more certain
will this be. . |

‘ The'adrsntage‘of choosing the right stable reblacement policy
cap be seen for the hypothetical flock from Table III. The best policy
of:type (b) is 7% less profitable than ‘the optimal. A policy of annual
blrd replacement in August = a policy descrlbed above as 'traditional!

- results in a total profit per bird space per year of 38 pence x 13 =

bs. - 13d. i.e. only hh% of the proflt earned with the optlmal policy.

The optimal tran51t10nal pollcy depends ‘upon the date ‘at which.
the existing flock was housed, or, if it is a unit being stocked for
the first time the date at which the unit becomes operational. Selection
-is again based on the information in the 'profit rates' table. For .
-example if when the analysis of the case-study flock was done, the
existing flock had been housed in July, the optimal transitional policy
would be to keep that flock in lay. for 6l weeks .and the succeeding
flock, which would be housed in November,.for 56 weeks. The. average
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rate of profit earned during the period of this transitional policy
would be the weighted average of-theuprofitability of the two plans
included. i.e. (7-0 pence x 17) + (9:3 pence x 15) * 32 = 8+1 pence

per bird space period.

‘ With this method of analysis there is no systematic pfocedure
for selecting the optimal transitional policy. The number of likely‘
alternatives however is usually small. '

Method two ~ Choosing a replacement policy when birds are reared in
the house they later occupy as layers.

The system of production where birds are kept in the same house
from day-old to. the end of their laying life is used primarily for the
effect it is believed to have on the performance of the birds. To
assess the improvements in performance that are assdciated with this
éystem of production is beyond the sCope of this paper. The question
that is relevant is - how, with this system of production, should a
replacement policy be chosen? B

To illustrate the method of_analysis a second case study is
presented. It is assﬁmed that the\expected performance of the flock
in the laying stage and the expected level of costs and egg'priCes are
the same as in the previous case study. In addition it is assumed thét:—
(a) the length of time necessary for rearing birds to P.O.L. is 20 weeks
i.e. 5 four week periods. ‘ ,
(b) the fixed costs associated with the unit cannot be reduced during
the rearing périod.» '

(¢) a clear-out and rest period between flocks of four weeks is still
sufficient. ' S ‘ 4

(d) the cost of rearing a P.0.L. replacement is lls. - 5d.

- This total is made up of 6s. - 3d. for food, Ls. - 2d. fixed costs -
(derived from assumptions (a) and (b) ), Ls. - 0d.. cost of day old
chicks per replacement reared.
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With these estimates a 'profit rates! table can be constructed
in a similar way to that demonstrated in the first case‘study, The
new table (Table IV) differs from the previous table (Table III) .
firstly because the cost of the P.0.L. replacement is lower, i.e.
1hs. - 5d. instead of 18s. - 0d., and secondly because the gross
profit expected for each 'plan' to be expressed as profit per bird
space pgriod, must in this neﬁAsituation be divided not by the number
of periods in the laying cycle, but by the number of periods in the
rearihg plus'laying'cycle.

Table IV ,
T Profit Rates Case 2
" -+ (Profit in pence per bird space per four week period)

Date of housing Length of fleck 1ife in weeks
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8:5 86 - 86

Selecting the optimal stable policy for a unit where birds are
kept from day old to culling in the same house is more difficult than
when P.O.L. replacements are purchased. This is because the optimal

stable policy is almost certain to be one of type (¢). A policy of’
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type (a) is most unlikely to be optimal. With it the laying season
would have to be either 28 weeks (if the flock cycle is one;year)‘or

80 weeks (if the flock cycle is two years) .

Table IV shows that for the example flock the best poiicy of
type (b) is one where flocks are kept for 80'weeks (20 weeks in the
rearing énd 60 weeks in the laying stagej.' This results in an aVerage
profit fate‘of 8+ 6 pence pef bird space period. The cycle is complete
after 13 successive flocks, each housed aﬁ different dates, have com-

pleted their‘production cycles.

This policy can be improvéd by shortening some and lengthening
other flock lives. It is then of courée a policy of type (c).  For
example, for two flocks in the cycle, one housed in February and ihe'
other, its immediate successor, housed in October, the average profit
rate is 8:1 pence per bird space period. If the flock housed in
February is kept for 8L instead of 80 weeks, and the following flock,
now housed in November, is kept for 76 weeks the average rate of profit
for the period is increased to 8-2 pence per bird space period. Other
modifications are possible which increase profit, but the total improve-

ment possible is very small.

There is in fact, ﬁo éystematiC'and simple method that'the
farmer or field advisor can use for selecting the actual optimal policy.
The best policy of type (b) is a close approximation in terms of profita-
bility and this. can usually be improved as illustrated in the example
‘above. - But finding the true optimél out of the many alternatives
possible involves a'loﬁ of calculation, probably more than is usualiy
Justified. A close inspection of Table IV shows that the variation in
the profitability of the plans included is much less than that found in
Table III. This small range in the profitability of different tplans!'

is a normal feature in a profit rates ‘table constructed for'a poultry

unit where birds are kept fromday old in thé laying house and it
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explains why it is less important in this situation to select the actual

optimal policy. : . -

There are two reasons explaining why the variation in the profita-
bility of plans in a profit rates table for a flock in which birds are
kept from day-old to culling is less than that in a table for a flock
in which replacements are purchased at P.O.L. Firstly, it is cheaper .
to rear a bird on the home farm than it is to purchase it at P.0O.L..

The advantage is the same for all !plans'. All are more profitable by
the same amount. Consequently the relative differences in the profita-
bility of the alternative 'plans' is less. Secondly, as bird deprecia-
tion is lower the decline in average costs per period with length of
season is much less marked and the 'plans' involving short laying

seasons are relatively more profitable.

Method three - Choosing a replacehent policy where replacements are
‘ reared on the farm in a separate unit. (Laying and
rearing units fully utilised).

_ The p0331b111ty of hous1ng replacements at any time of year,
w1thout affectlng performance has been seen as an opportunlty for in-
creasing profits by reducing the costs of the replacement chick. If
the rearing process is, S0 organlsed that an 1ncreased number of batches
can be:reared each year the costs of deprec1at10n of bulldlngs and
‘ equlpment employed in the rearlng unlt can be spread ovér a’ larger
number of birds; also the hlgher the ratlo of laylng to rearing units
the lower is the total capital outlay per laylng bird, and, for ‘a given
capital sum, the larger is the number of laylng birds that can be kept.-

With a given rearing system the cost of the replacement pullet
is reduced to a minimum when rearing hbﬁsing and equipment is fully
utilised. 1In this situation P.0.L. replacements become available at
" regular intervals. VWhere laying houses are also fully utilised each
flock life must be of the same length. The problem of choosing a
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replacement policy is therefore one of selecting the length of laying
season which results in the highest profit. This problem exists only
where the ratio of laying to rearing houses is not predetermined. For
example if the poultry unit consists:of one rearing and three laying
sections, if the rearing section can produce a maximum of three batches
of birds pef year, and if both rearing and laying sections are fully
utilised, then each flock must be kept in lay for U8 weeks. A longer
or shorter laying season is possible only if the ratio of laying to

rearing accommodation can be changed.

* The method of analysis is again illustrated. In addition to the
assumptions about'performéhéé; costs énd égg prices used in the previous
case studies; it is assumed that’(aj the 1ohges£ stage in the rearing
process is 12 weeks i.e. a batch of chicks can be housed at day-old 12
weeks after the preceding batch was hbused? (b) the cost of rearing
(assuming the rearing unit is used t§ capacity) is.12s. - 8%d. The
dirept costs of rearing totgl lés. - 0d., the same.as in the previous
case study. The rémaining 83d. is the cost of_depréciation'of build-
ings'and equipmehﬁ. In?estmeht in buildings'and equipment is 20s. - Od.
per bird space (that is per birds reared, not per birds housed), and
this is depreciated at a rate of approximately lh% The annual cost
is therefore 3s. - 0d. As li* 33 batches can be reared per year the cost
per bird is 83d., (¢) investment in buildings and equlpment in the
laying unit is the same as in the prev1ous examples 25/- per blrd space;
(d). capital for investment in buildihgs and equlpment is in 11m1ted

supply on the farm and restricts the size of the enterprls

The optimal length of laying season is found in two stéges.
Firstly, using budgeting procedures like those alreédy déscribed the
profit per bird space period is calculated for each fea31ble length
of season. ‘ '

This can be done by constructing a simplified profit rates
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table which shows the profitability of plans which in the full profit 4
rates table would appear (1) in the column headed "8 weeks" and (2) in
the bottom row of the table labelled "average for all dates of housing'.
The figures in (2) and certain combinations of the figures in (1) are
measures of the profitability per bird space period of all the policies
which are possible when this system of providing replacements is used.
These are shown in the first row of Table V. This measure of profit,
however, is not adequate as a criterion for choosing the length of laying
season with this system of production. This is because the number of .
bird spaces is not a reliable index of the size of the whole enterprise
when rearing is done on the’farm. The 1ongef the laying season the smaller
is the capital outiaj per'laying bird. What the criterion for choosing
must be depends on what factor of productlon is the one which limits the
total proflt of the enterprlse. Where, as 1t is assumed here, capital
for 1nvestnent in bulldlng and equlpment is the resource the shortage of
which restricts total profits, the criterion must be "proflt per unit

of capital”. It 1s necessary therefore to know, for the example flock,
how much capltal per bird space is required for each feasible length

of season.

From the two sets of information included in Table v the

desired value - :'profit per unit of fixed capltal 1nvested '4 is 4
deduced for each feasible length of laying season.  These show that

the best length of laying season. for thls ‘case study flock is 60 weeks.
This length of laying season; however, is, ‘possible only if the requlred -
ratio of 16 laying houses to 3 rearing houses can be achieved. '
Economies of scale favour the use of relatlvely large laylng houses.
Consequently this ratio could not be achieved except on large poultry
farms. On most: farms, therefore, the best pollcy would be a com-
promise - a 56 week laying season and a ratio of laylng to rearing
units of 5:1. o
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- Effect of differences in length of laying season on
capital investment and profit where rearing and lay-
ing units are fully utilised.

Length of laying season (1nweek$
L8 52 56 60 | 6L

f
i
|
|

Profit in pence per bird
space period

Capital outlay per bird
- space (shillings)*

Profit pence per 25/- fixed
capital investment per - 9.7
period. '

- No. of laying units served 1 2 1 2
by one rearing unit h3 h3 _ > 53 '53

* Capital outlay in both the laying and the rearing stage. If laying
. birds are kept for L8 weeks the capital outlay is made up. of 25s.-0d.
(the capital outlay on the laying flock) plus 20s. - Od. * L-33 (the
capital outlay in rearing housing and equipment divided by the number
of laying bird spaces served by one rearing bird space.

Method four - Choosing a replacement policy where separate rearlng
units are available but are not fully used.

The fourth system of préduction‘considered is one where replaée-
ménts are reared on the farm but where the rearing unit is not fully
utilised. - With such a system the producer has some freedom to choose

the times of year for housing and the lengths of laying scasons most
suitable for his flock. '

The method of choosing a replacement policy under these circum-

stances is again illustrated with a case study. It is assumed that
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estimates of bird performance, costs and egg prices, remain as in the
previous case studies. ‘It is also assumed that the degree of flexibi-
lity being considered is that which fesults when the ratio of laying
to rearing houses is 3:1 and that the rearing unit is capable of pro-
ducing h— batches of P.0.L. replacements in a year.

A new 'profit rates' table is donstructed to show the expected
profitability of different 'plans'. This can be constructed from first
principles. Here it is constructed by adjusting the figures in Table
IIT to allow for the difference in the cost of the replacement pullets.
The adjustment is equal to the difference between the cost of the pur-
chased P.0.L. pullet (18s. - 0d.) and the direct cost of the home
reared pullet, (12s. 0d.) divided by the number of periods the flock,
for the 'plan' in question, utilises one of the three laying houses.
The cost of building and equipment depreciation incurred in rearlng

© can be’ 1gnored With a given sysvem of rearing and a given ratio of

laylng to rearlng houses - thls cost is flxed. It occurs as a constant
charge per laying bird space period whatever policy is adopted. This
cost needs to be considered only if a comparison is made between
policies where the ratio of laying to rearing units is different.

The profit rates for alternatlve plans for this new 31tuatlon

are presented in Table VI

The optimal stable policy may be of type (a), (b) or (c).
policy of type (a) is one in which each of the flocks - three in this
example - is kept for L8 weeks of lay and where there must be an inter-

val of at least 12 weeks between flocks; The best policy of this sort

can be seen from Table VI to be one where the flocks are housed in
November, late January and late April. Flocks housed at these three
dates provide 12-6, 140 and 13+0 pence profit per bird apace period
respectively. The average rate of profit for the three flocks is
13+-2 pence. No other three housing dates separated by a minimum 12
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week interval provide such a high average profit.¥

Table VI.. -

“Profit Rates. Case L =
(Profit in pence per bird space per. l week period)

" Date of housing . .Length of laying season in weeks .
_at . — —
P.0.L. oLy 52 55

“,

1Al 5 A

7 -3

7139 7}

2 13- )4 ’

£ 12 7 A
11-6
10-5
10-1
10-1
10-9
12-2

! :f‘j 1)‘1. 2;“;

Ld
iy,
a,

1st January
29th January
26th February
26th March
23rd April
21st May -
~18th June
16th July
13th August
10th September
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5th November
3rd December
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The best stable poiicy Qf:typé (b) is one wheré a.layihg season of .56
weeks is regularlyruséd. The profit réte‘shown for this policy is

12-6 pénée berlbifd_space period.

There is a very large number of possible policies of type (c).
The planner can Be certain of choosing the best only if he evaluates |
each. A policy very close tovthé’optimal‘can be estimated if a number
of policies, which appear from the table to be among the most profitable,

are selected, and if each of these is evaluated.

*  This is not a net profit~figuré5fdr'depreciation on rearing eQuipment
and housing has not besen deducted. '
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The selection of policies that are likely to be amongst the most
profitable may be based on the following two principles. Firstly the
best?policy of type (c) is likely to be a variation of the best policy
of type (b). In other words the plans included in each policy selected
should be scattered round the column in which the average profit for all
dates of housing is the ‘highest. In this case this column is the one
headed "56 weeks". Secondly only a small proportion of the plan included
in a policy selected for evaluation will themselves provide a low rate of

profit.

To facilitate the selection of pOllCleS for evaluation the plans
in the profit rates table are divided into the more and the less profit-
able plans. The more profitable plans - the dividing vaiue used in Table
VI is 12-6 pence, the highest figure in the "average for all dates of"
hou51ng" row - are shaded This shading brings out the pattern in the
table.

\

Each pollcy chosen and evaluated must be one in which the inter-
uval between the housing  of--flocks is-at least twelve weeks and where"
laying houses are never unoccupied for more.than the four week,"clear
uoutﬂﬁperiod,. The implications of these restrictions are as follows:
Flrstly the relative grouplng of hous1ng dates does not change if each
flook is kept for the same ‘length of time. Secondly ‘the life of a given
flock cannot be made ‘shorter thar the llfe of the precedlng flock unless
that preceding flock was housed earlier than the given flock by more than
the minimum twelve weeks. Thlrdly in a similar way the life of a given

" flock cannot be made longer than that of the following flock in the cycle
unless that follow1ng flock was housed later than the given flock by more

than the mlnlmum perlod.

Conforming with these restrlctlons a pollcy was selected for
the case study. ThlS 1s descrlbed in Table VII.




Table VII

‘A stable replacement policy for the case study flock

1st flock
season .

2nd flock
‘season

3rd flock
season

Laying house

I

P.0.L. date |

Laying life

in weeks

Profit rate®

“Nov.5th

52

”MMfiétgmulmw.wW

Dec.3rd

L8

.miéjéhmw

Dec.3rd |
56
muiﬂjngm

Laying house
IT

P.0.L.date

'"£é§iﬁéwiifeﬁwmn

in weeks

Profit rate®

Jan.29th

52 .

TR

.52

miszgmwmw

Feb.26th | Mar.26th

52
e

‘Laying house

I1I

P.0.L.date
Laying life
. in weeks

Profit rate*

Apr.23rd

52

'mié;%”fti“

6L

May 21lst

11.2

Sept.10th
56

117

* Ponce per bird space period.

With this policy the same housing dates are used again after

the first nine flock lives have been completed. The cycle is therefore

repeatable. In the second cycle House I is stocked with its first flock
in late January, House II in late April and House III in early November.
The fourth cycle is identical with the first in that House I is stocked

for the first time in early November. In each house nine flocks are
kept in ten years. The profit rate resulting from this policy is 13-1
pence per bird space period. This is calculated as the weighted average

of the profit rates of the individual plans included in the cycle.

Other cycles could be worked out and evaluated in this way and
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the best chosen. 1In this case however no further analysis would be
done. The policy evaluated above cannot be very much less profitable
~than the best of type (). Only two of the nine 'plans' included in
.each cycle lie in the unshaded area of the table. Even so the profita-
pi;ity_of the policy is less than can be achieved by using the best
policy of type (a). Although a policy of type (c) better than the
beét of type (a) may exist the gain is likely to be marginal.

This result is significant. It has alréady been noted that
the performance of the case study flock is one which, in the absence
of seasonal variations in egg prices, justifies a long laying season.
Yet in this present assumed situation where ‘the integration of rearing
and laying units allows some manipulation of housing date and length
of season for‘individual flocks,  a policy where birds are replaced
‘annually is-found to be a good choice. The degree of integration is
important. Although this cannot be discussed here it can be deduced
that the less the integration the stronger is the probability that an

anﬁuél replacement of stock is advantageous. For flocks less suited -

on grounds of performance than. the casé study flock to long léying
seasons a policy of type (a) is more likely to be optimal.
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- Comparing the profitability of policies where
different systems of providing replacements are used.

‘The farmer is faced not only with the problem of selecting
the best policy with a given system Of‘providlng replacements. He
must also declde which system of providing replacements to adopt. If
only one‘system is‘considered a policy less than optimal may be selec~
ted. In fact unless every system is considered a sub optimal selection -
may result. . ‘ ' o

" Comparing the profitability of replacement policies‘when

different systems of providing:replacements are used is a problem

only when the measures of profitability used in the original analysis
are not comparable. Tha meaSures of profitability used in the four
methods of analysis presented above are not comparable 1n two respects.
Firstly, in Method IV profit is measured before the cost of depre01at10n
on rearing hou31ng and equipment has been deducted. In each of the
other three methods proflt is shown net of this deprcclatlon cost.
' Before it is p0331b1e to ‘make comparisons between the profltablllty

of policies where dlfferent systems of pullet ‘replacement are used,
the profits calculated by Method IV must be reduced by the cost of
deprec1at10n on rearlng hous1ng and equlpment . Secondly, profits
have been”measured "per bird space period". This, although a
suitable criterion for assessing replacement policies when one

system of providing replacements is used, is not suitable when
different systems of providing replacements are compared (where .
different methods of analysis have bcen used) The resource use

pattern is not the same for all systems.

A ‘true comparison between different systems can be made by

expressing profit as total profit. It is simpler however to express
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it as profit per unit of the limiting resource.*  The limiting
.resource is not the same for all producers, but the one that is
probably most commonly the factor limiting profits is housing space
or, what amounts to the same thing for a new enterprise, capital
for investment in buildings and equipment.

To complete the process of selecting the optimal policy
for the case study flock a comparison is made between the profita-
bility of the best policies attainable with each of the four systems
of providing replacements. It is assumed that capital for invest-
ment in buildings and equipment.is the limiting resource. The
results of thevco@parison are shown in Table VIII.

‘This table shows that ‘the optlmal replacement policy is
“one where rearlng 1s done on the farm 1n units fully integrated with
the laying units. ThlS policy whlch prov1des a profit of 10- 3 pence
per 25s. - 0Od.- capltal invested per. perlod ‘is one where each flock
is kept in lay for 56 weeks (see page 18 Y« .- The range in
profitability per, 25s. od. capital 1nvestment for the four pollcles

compared is 17 pence per perlod or ls. 6§d. per year.

The dlfference in the profltablllty of alternatlve
replacement pOllCleS shown -in: Table VIII is not the only factor

that should affect ‘the farmers de0131on. How will prices change:,,

Usually in problems involving the comparlson of pollcles where
different systems of providing replacements are used the limit-
ing resource is the same whichever system is used. If this is
not so the comparison has to be made on the basis of a total
profit measure. If there is no llmltlng resources there cannot
be a profit maximisation problem.




in the future and how will this affect the decision?
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Is the risk

attached to each policy equal?  These and other questions have to

be answered and the answers considered in conjunction with the

results of the analysis before a decision can be made.

Table VIII

Comparison .of the profitability of the best policies

for different systems of providing replacements

System of
providing
replacements

Profit as

.calculated

(pence per
b.s.p.)

Profit net of

depreciation

on rearing
aquipment

(pence per
b.s.p.).

Fixed
capital
per bird

space

(shillings)

Profit
per 25/~
capital
invested
(pence per
period)

Purchase at P.0.L.

8-6

. 25

8-6

Home reared -
continuous rearing
and laying

25. _

87

Separate home
rearing. Fully
integrated

Separate home - -
rearing. Not
fully integrated

Ratio of laying to-

rearing 3 : 1
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The effect of variations in flock circumstances
on the choice of replacement policy

The conclusions reached for the case study flock do not apply
for all flocks. These conclusions depend on expectations of future
production and costs. For each flock these expectations differ and
because of this the optimal replacement pdlicy can be expected to
differ. Tt is not possible to list the situations that exist in prac-
tice and indicate for each the optimal‘replacément policy;' The list
" would be endless. Instead the effect of variations in expectations
are studied'by‘changihg one ét a time the level of expectations for
_ihe case‘study flock, and noting the way in which these changes alter
'the conclusions. The variations considered are variations in. egg

production, costs and egg prices.

- Variations in egg production

1The variations between flocks in egg production, excluding
that variation which is not foréecastable, result from (a) a difference
in the speed at which the rate of lay falls after the peak, (b) a
difference in the rate of lay at 'peak!', (c¢) a difference in egg

size.

To illustrate the effect of a change in each of theseAcharac-

teristics on the choice of replacement bolicy the analysis done for
the case study flock was repeated using different estimates of egg
production. All other assumptions remained as before. The egg pro-
duction characteristics of the four flock situations analysed are
presented in Table IX.




Table I

——:

Egg Production characteristics of four flocks

Percentage Rate of fall
production in production
at 'peak! after 'peak!

' % per week

Flock I¥ 9% 0-8 Small¥¥
Flock II . 90 1-0 Small
Flock III 80 1-0 Large¥¥¥#
Flock IV 90 1.0 Large

* Case study flock
*¥ The grading assumed is that recorded for six flocks
laying small eggs in a recent National Laying Trial..
¥ The grading assumed is that recorded for six flocks
laying large eggs in a recent National Laying Trial.

The results qf the analysis of the case Study flock, already
presented in previous tables and the results of similar analyses com-
pleted for three other flocks with the egg production characteristics
detailed in Table IX are presented in Table X.

A comparison of ﬁhévresults of the agalysis f¢r Floék I and
Flock II (Table X) illustrate thé effect of a difference in the rate of
fall off in production after the 'peak'. An increase in the rate of
fall off in production aftér the peak affects the eafning power of the
flock in two ways. Firstly, fewer eggs are laid for any given length
of laying season and income is lower. Secondly the income advantage of
the flock with: the slower rate of fall off increases the longer the flock
is kept. The implications of these affects on the choice of a replace-
ment policy are:- |
(1) ‘The flock with the slower rate of fall-off (Flock I) is more pro-

fitable whichever system of providing replacements is used.. Because of
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this less can be gained by using a system of providing replacements '
designed to reduce the cost of these fepiacements if this reduces the

size of the laying flock.

(2) The flock with the slower rate of fall-off in production tends to
achieve its best profit with a longer length of laying season. For
example when a system of providing replacements in separate rearing
units which are fully utilised, is followed, the optimal length of
laying season for Flock II is 52 weeks; for Flock I it is 56 weeks.
This relaﬁionship between rate of fall-off in production and optimal
length of laying season is not important in flock situations where
P{O.L. replacements are purchased. It is over-ridden by the import-

ant relationship between date of housing and rate of profit.

(3) Where P.O.L. replacements are'purchaéed the optimal date of
hous1ng for the flock with. a faster rate of fall-off in production is
later in the year.  This is because the optimal date of housing is
the one which forcés .a coincidénqe between the period in the life of
the flock in which the number of eggs in the large grades.ié at a
.maximum and the season of year.at which the discrepancy,betﬁéen the

. price of the large and the small grades is at a maximum. If the fall
off in production is rapid the period during which the production of
the lafger eggs is at, a maximum is earlier in the life of the flock
and therefore the optimal housing date is later. This effect 1s not
strong and is not apparent in the comparison between Flocks I and IT
in Table X.

The affects of a change in the rate of production at !'peak!’

on the choice of replacement policy, which are illustrated by a compa-
rison of the results for Flock IIT and Flock IV shown in'Table X arez-

1. the flock with the higher rate of production at 'peak! earns a
better proflt whatever replacement policy is adopted. Because of this




Description* and profitability per L week period of optimal policies for
I, fiocks with different production characteristics** and for L different
’ systems of production.*##

System of providing replacemeﬁts

IT

ITI

Iv

Date
of-

housing

Profit

Profit

Per

bird

space
pence

i
|
|
§
?

per 25/- :

fixed
“invmt.
" pence

Per | per 25/~
bird | fixed
space| invmt.
‘pence! pence

Length
of
laying
season

weeks

Profit

bird
space |
pence

Per |Per 25/-
fixed
invmt.
pence

Date
of

‘{housing

Length
of
laying
season

weeks

Profit

Per
bird
space
pence

Per 25/-
fixed
invmt.
pence

Jan.lst.

86

8.6

8.7 8.7

56

10-3

120

13-3

9.8

Jan.lst.

L8

52

9+0

77

10-L 75

Apr.23rd.

L8

18

9-1

79

11-2 8.2

Apr.23rd.

L8

16-0 16-0

128 128

L8

177

149

197

* 'A description of the poliby is not given where this is .one of type (c)
*¥  Shown in Table IX

X The | systems are those already described, i.e. I - where replacements are purchased at P.0.L.;
II - where replacements are reared in the house they occupy as layers; III - where replacements

are reared in separate units and where the rearing and laying units are fully integrated;

IV -

replacements are reared in separate units which are not fully integrated with laying unit - the
ratio of laying to rearing units is 3 : 1. '
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the flock with the high 'peak' is less likely to have as an optimal
replacement policy one where the system of providihg replécemént
necessitates the use of scarce resources, i.e. in the present comparison
capital, in the rearing instead of in the laying stages of production.
In the comparison of Flock IIT and IV the difference in the rate of
production at 'peak! changes the optimal policy from one where replace-
menﬁs are reared on the férm in separate units to one where P.0.L.

replacements are purchased.

2. a'higher rate‘of production at the 'peak'! is associated with a
longer laying seéson. This is not a conciusion that emerges from the
numerical analysis but is one that can be deduced. If the rate of N
fall-off in production is the same for two flocks but the 'peék’ is
different, the difference in income earned by the two flocks becomes

proportlonately greater the 1onger they are kept

3. the level of production at peak has very'little effect on the best
‘date of housing when P.O.L. replacemenﬁs are puréhased and kept for é
year. The best housing date under these circumsténces for both Fldck
'III and IV is late April. It is not the number of eggs that are laid
but the distribution of egg production by grade and time of laying that
makes one housing date better than another. If the difference in pro-
duction between the two flocks had been a percentage difference constant
through the laying life there would have been no.difference in the B
optimal housiﬁg date. ' ’ ‘ ' '

The effects of a change in egg size on the choice of replace-
ment policy, which are illustrated by a comparlson between Flocks II

and IV, are:- . :
1. the flock laying the largér egg earns a higher profit whichever

replacement policy is chosen.  The indirect effect of this, which is
to favour a policy where replacements are purchased at P.0.L., has
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alreedy been discussed. The assumption that it is possible to keep
birds laying large eggs with the same food cost as that incurred with
small egg laying birds is unrealistic, but it is necessary if an under-
standing is to be gained of the effect of egg size on the choosing of

a replacement policy.

2. The flock laying a larger egg, if kept in lay for a year should be

housed later in the year. Whereas the optimél housing date under these
circumstances for Flock II is early January, the opiimal héusing ddte

for Flock IV is late April. The reason for the difference is that egg
size tends to increase as the flock grows older at a constant rate re-
gardless of the size of egg at the beginning of the laying season. If

at the beginning of the season egg size is fairly large, a high propor-
tion of 'large! and 'standard! eggs is laid fairly early in the life of
the flock, and later in the season much of the gain in egg size is lost
in the production of extra large eggs. Because of the resulting slow rate
of change in the percentage of grading towards the end of the season, the
period when the maximum number of eggs of the larger grade is laid occurs
relatively early in the life of the flock. -For this period of the laying
season to coincide with the time of year at which the discrepancy between
the large and small grade prices is at a maximum the large egg laying
flock must be housed later than the small egg laying flock.

3. The flock laying a large egg benefits from a shorter laying season.
This conclusiqh illustrated by the coﬁparisén between Flock IT and IV,
results from ﬁhe argumént developed above. Because changes in egg size
for the flock starting production with a relatively large egg are not
fully rewarded with the existing grading system, the change in egg
numbers becomes a more important determination of egg incomes. This
causes the average earning power of a flock laying a large egg to

reach a maximum when the laying life is relatively short.




Variations in costs

- Changes in the level and distribution of costs have parallel
effects on the character and profitability of the optimal replacement
policy to those discussed for changes in laying performance. . It has
been assumed that the cost schedule does not change with the time of
year at whlch the flock is housed. Thus differences in costs affect
the length of time that a flock should be kept but not the date at
whlch it should be housed.

‘Differences in the three types of cost - 'food', 'fixed', and
'non-repetitive' - have different effects on the comparative advantage
of alternative replacement policies. A variation in food costs affects
the profitability of alternative replacement policies in two ﬁays.
Firstly it affects the relative advantage of long or short seasons.
Food is not consumed during the clear out period therefore the advantage
of a reduction in food consumption when the measure of profit is 'per
bird space period' is relatively greater if the flock is kept for a
long laying season. A reduction in food cost per four week laying
period of three pence per bird space (this is a 103 reduction) results
. in an improvement in profit per bird space period of 2-77 pence if the
flock is kept for L8 weeks of lay and 2-82 pence if the flock is kepﬁ |
. for 6L weeks. The relative advantage, however, - 1n this case only
0-05 pence for a difference 1n season length of 26 weeks - is very
small and may be discounted. Secondly a change in food costs affecte
the general level of costs and profit in the same. way as would a change

'flxed' costs. i.e. labour, depreciation on housing and equlpment,

fuel, etc.

For any replacement policy a change in fixed costs will increase

or decrease total costs per bird space period by the same amount what-
ever replacement policy is adopted. The 'best' policy for each system

of providing replacements is not changed but the relative advantage of
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fhe different systéms does change. An increase in fixed costs increases
the comparative advantage of those systems of providing replacements whare
for the sake of cutting the cost of the replacement, the size of the lay-
ing flbck has to bs reduced. The affect is the same as the main affect
that results from a change in food costs. This is illustrated in Table
XI. The profitability of the alternative 'best' policies for Flock IV
presented in Table X are adjusted to what they would be if food or fixed

costs were increased by given amounts.

Table XTI

The affect of changes in 'food! and 'fixed! costs
on the profitability of Flock IV with different
systems of providing replacenents
(profit in pence per 25/~ fixed capital investment per period)

Increase in i Equivalent 1ncrease -System of prov1d1ng replacements
1 1 [
( Food Eost t in 'fixed! costs. . I ITT v
pence pe g)lay:mgl (pence per period)
perio

X

i
i

i 37 123 | 118 11-9
6 l 5.5 104 | 103 | 10-5
o |

§

8 L L 86 | &7 | 90

Although System I remains the most profitable where food costs
are increased by up to four pence per period, when this cost is increased

by sixpence or more System IV becomes the most profitablé.

A change in the level of non-repetitive costs has a similar
effect on the comparative advantage of alternative replacement policies
as a change in the rate of fall off in production after 'peak'. A change
in the rate of fall-off in production chénges the slope of the average
income éurve, a change in 'hon-repetitive'_cost changes the slope of the
average cost curve. The significance of a change in costs however is much
less. Of the case study flocks, Flock II had a faster rate of fall off
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in production than Flock I - 1% instead of 0-8% hen housed production
per week. Because of this difference, the difference between the pro-
fit rate of Flock I and Flock II increased by 1+6 pence per bird space
period if both flocks are kept for 6L compared with L8 weeks of lay.
For a comparable affect the level of non-repetitive costs must change

by almost seven shillings per bird.

Variation in the egg price pattern

The present seasonzl variations in egg prices affects the choice
of a replacement policy in two ways which are closely related. Firstly,
the existence of this variaticn makes the housing of replacements at one
time of year much more profitable than housing at other times of year.
Secondly, because it is not possible to house successive flocks at the
same time of year unless each has a flock cycle of a year there is a
tendency for a laying season of 48 weeks to be optimal. An example of
this effect is provided by the analysis of Flock II. When replacements
are reared in separate units (System III) and where, because the rearing
and laying units are fully integrated, dates of housing cannot be con-
trolled, the optimal length of laying season is 52 weeks. When the
rearing units are not fully integrated (System IV) the optimal pollcy

is one involv1ng L8 w;ek laying seasons.

If the egg pfice pattern became more variable from one part of
the year to another these'téndenciés would be strengthened. This how-
ever is unlikely. The seasonal variation in egg prices, which results
from the séasonally biassed broduction of eggs is itself an economic
force that should in time eliminate this seasonal bias in production.
With no seasonal variations in egg prices the problem of selecting a
replacemént policy would be a problem of selecting an optimal length
of laying season. The besﬁ system of providing replacements would then

be the system by which they are produced at the lowest cost.
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General Conclusions

The optimal replacement policy for an individual flock depends
on the expected performance of that flock, the expected costs and expec-
ted prices. These expectations change from farm to farm because of
differendes in managerial skills and differences in resources. Because
’6f‘thié it is-not possible to stéte the optimal policy for a particular

farm with any preciéion without taking into account the peculiar circum-

stances of that farm.

However it is possible to draw a number of general conclusions
which can be applled by the practlcal poultry farmer to the solution of
his own problem. '

Optimal policies on farms where the system of providing replacements is
- established. .

System 'l - where P.0.L. replacements are purchased. The
optimal policy is almost certain to be one where birds are replaced
annually. For eéch of the case study flocks the optimal policy was
one in ﬁhich the 1éying season was 48 weeks (Table X). The time of
housing depends on the performance of the birds. Where grading is

vgood and/or where the number of eggs laid falls off fairly rapidly
, .after the’ peak (Flocks ‘III and IV) a late’ hou51ng date is the more
profltable Conversely where small’ eggs are lald or where the rate
of fall off after the peak is slow (Flocks I and II) an early housing
date is mbre profitable. The optimal housing date is likely to be
‘beﬁween November and May. - |

A'single housing date and a L8 week laying season may not
‘be optimal in two- situations. Firstly for the producer who sells his
eggs direct to the consumer and who, to maintain his market, must -pro-
duce a constant output in terms of both number and grade of egg through

the year, and secondly, for the producer who operates on borrowed
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capital and who is unable to increase his borrowings to the amount that
would be necessary to replace all of his birds at one time, a more even

distribution of housing dates through the year may be preferable.

System II - where birds are kept in the same house from daj old to
culling. The optimal policy is likely to be one where each flock is.
kept for a similar but not necessarily the same length of season. This
length of season, which varies with the performance of the flock, is
likely to be between L8 and 56 weeks of lay. Only flocks with excep-

tional performance will justify longer or shorter laylng seasons.

System III - where replacements are reared on the farm and where both
rearing and laying units are fully utilised. Here the existihg ratio of
laying to rearing houses determines the length of laying seasoh. In a
situation where this system of production has been selected but where
the ratio of laying to rearing houses has not been determined the opti-
mal length of laying season is likely to be between L8 and 56 weeks.

System IV - where replacements are reared on the farm but where the

rearing unit is not fully utilised' Here.the optimal'poliéy depends"
on the extent to which the rearlng fa0111t1es are utilised and on’the
performance of the. flock.. If the rearlng unit is almost fully utilised
the optimal policy w1ll approx1mate that found to be optimal, for birds
with the same performance, when the rearlng unit is fully utlllsed ‘i.e.
System IIT; if the rearing unlt is used for a relatlvely small part of
the time the optimal policy will approx1mate that found to be optimal
when P.0.L. replacements are purchased. The effect of differences in
performance can be seen in Table X. Where flock performance favours a
long laying season (Flock I) the optimal policy is one of type (c);
where flock performance favours a.shorter laying season (Flocks II, III

and IV) the optimal policy is one of type (a).
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Choice of system of providing replacements

" The best system for the individual farm depends on the expec-
ted performance of the birds and upon expected levels of prices, costs,
etc.. The effects of variations in performance are shown in Table X.
Where bird'performancé is good ensuring a high level of profitability
and particularly where this performance favours a medium length of lay-
ing‘séason (F100k IV) purchasing P.O.L. replacemehts is advisable.
Flocks, like Flock III, which are characterised by a similar pattern of
egg prbduction with respect to both time of lay and grading but which
producela smaller nﬁmber of eggs earn their highest profits if replace-
ments are reared on the farm in such a way that the least favourable
housing dates can be avoided (System IV). Flocks like both Flocks I
and II, where performance favours a long laying season achieve highest
profits if replacements are reared on the farm and if the rearing units
are fully utilised (System III).

Rearing replacements in the house .they are intended to occupy
later as layers was not a best method of providing replacements for any
of the case study flocks. A laying house is expensive to use as a
rearing house. While it is being used by growing birds it cannot be
producing a profit. Only if using this system of rearing results in an

improved performance from the laying birds is its use likely to be
justified.

The choice of system of providing replacements is also influ-
enced by other factors not concerned with the performance of the birds.
The most important of these is the relative cost of purchased and home
reared P.0.L. replacements. This relationship is only partly controlled
by the farmer. If the price of purchased P.0.L. replacements fell from
the assumed level of 18s.0d. to 17s.0d. the optimal policy for Flock III
would‘change to one where P.0.L. replacements are purchased. With a

further reduction of a shilling a bird it would be advisable with flocks
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having a performance like those of Flock I and II to purchase P.0.L..
replacements. A rise in the price of P.0.L. replacements of approxi-
mately 1ls.2d. per bird would be needed to change the optimal policy for

Flock IV from being ons where replacements are purchased at P.O.L.

With increasing specialisation in the poultry industry it is
probable that the purchase price of P.0.L. replacements will fall rela-
tive to the cost of rearing. This will favour replacement policies
where P.0.L. replacements are purchased. At the same time it is also
probable that egg prices will continue to fall. This will act in the
opposite direction. If profit margins fall the opportunity cost of

investing resources in pullet rearing will also fall.

- In choosing a system of providing replacements the circumstances
of the individual farm are of great importance. These are so varied that

it is impossible to generalise on their effect. The limiting resource

"is not always capital for housing and fixed equipnent. = Where it is not,

' the criterion for assessing alternative policies is different. The
conclﬁsions may also be different. Finally where the analysis relates
to an existing poultry farm, if the deduced best method of providing
replaceﬁehts‘is nét'the same aé the system in current use, there will
be costs associated with the éhange'from.one system to another. The
gain from changing the system of providing replacements must be balanced

against the costs.




-4~

Summary

1. The prdblém of choosing a replacement policy exists because there is
a seasonal variation in egg prices, because the production of a flock
changes as it grows older and because the average cost structure changes
as a flock grows older. Because of these three factors alternative re-
placement prices are not equally profitable. |

2. Solving the problem on an individual farm involves three pfocesses

- forecasting, bﬁdgeting and selecting. Forecasts must be made of .
expected levels of production and costs for each stage in the life of

the flock and expected prices at each time of year. These forecasts

must be combined into budgets showing the outcome of housing birds at
different times of year and keeping them for different lengths of season.
From the results of this budgeting a replacement‘policy can be selected.
The problem of selecting is simple if only a few alternatives are con-
sidered and if the right criterion for selection is known. But in cases
whefe it is considered necessary to review the whole range of possibili-
ties selection can be very difficult .demanding sophisticated programming
techniques. If different systems of production are envisaged as possible
the process must be completed for each system. Usually most of the fore-
casts and much of the budgeting work used in the analysis of one system

can be used in fhe analysis of others.

3. Methods of budgeting and selecting are described which can be used in
the following situations:
(a) where point of lay replacements are purchased,
(b) where replacements are reared in the house they later
occupy as laying birds,
(c) where replacements are reared in separate units and
where these are fully utilised, i.e. where the rearing

and laying units on the farm are fully integrated,
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(d) where replacements are reared in separate units but
where these are not fully utilised i.e. there can be
some variability in the length of time individual

" laying flocks are kept.

These methods are illustrated by means of case studies. For each of

these as far as possible the same assumptions are used so that compari-
sons can be made.

4. The optimal replacement policy for each farm is different because

of the different resources (and skills) at the farmer's disposal. The
range of these differences in practice is very wide. To illustrate the
effect of changes in performance and costs on the comparative advantages
of alternative replacement policiesrthe analyses made for the case study

flock is repeated using different assumptions of production and of costs.

5. Much of the difficulty of selecting an optimal replacement policy
arises out of the seasonal variétion in egg prices. If this were to be
eliminated - and economic forces are operating in this direction - the
problém would be simplified to one of finding the optimal length of

laying season.







