
           ECONOMIC ASSESSMENTS
3.4    DISCUSSION



3.4
Discussion

On the basis of the data received from the
study and the assumptions then made by
ADAS, the assessments show an economic
advantage for the multi-tier system.  Using
typical current prices for free range eggs and
compound feed, the difference amounts to
around 60 pence per bird to 70 weeks of age,
with the three outlier flocks excluded.  The
sensitivity analysis suggests that this type of
advantage will be retained regardless of
normal changes in egg and feed prices.

The main reason for the difference lies in the
reported feed intakes for the two systems.
The average intake for multi-tier was almost
4 grams per bird per day lower than it was for
flat-deck systems (120.0 grams versus 123.8
grams).  At a current feed price of £232 per
tonne, this saving is worth around 35 pence
per bird to 70 weeks, so accounting for over
50% of the difference between systems.  The

remainder can be attributed to the slightly
higher egg numbers in multi-tier systems
and slightly lower levels of downgrading.

Differences in feed use and egg output
resulted in an improved efficiency of
conversion of compound feed to eggs in the
multi-tier system compared to flat-deck.
Calculations based on the data received
concluded that an extra 7 grams of feed was
needed to produce an egg in a flat deck
system.  This brings a benefit for multi-tier in
terms of sustainability as well as economics.

The amount of variation between flocks, in
terms of physical performance was striking in
both systems and this had a substantial
impact on financial margins at individual
farm level.  Differences in egg numbers and
mortality were key factors in determining
final economic performance.  Whilst the
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average margin over feed per bird to 70
weeks was higher for multi-tier systems,
some flat deck systems performed very well.
Conversely, egg output and other
performance indicators were comparatively
poor in some multi-tier systems.  This
suggests that a particular system of
production per se neither guarantees success
nor prohibits it. 

The reported range of mortality levels was
considerable in both systems.  Five flat deck
flocks and one multi-tier flock exceeded 10%
mortality to 70 weeks.  On the basis of the
outlier analysis, the decision was made to
exclude three flat-deck flocks with very high
mortality levels from the main analyses.  On
that basis, the difference in mortality
between systems was 1.2% in favour of
multi-tier.  With outlier flocks included, the
difference in mortality would be 3.1% and
the economic difference between systems
(per bird) would increase from 60p to £1.28.

It should be stated here that the flocks in the
study were based on producer-volunteers.
No attempt was made to standardise or to

account for the age of the houses or the
biosecurity standards in place e.g. in terms of
single- or multi-age farms.  The possibility of
an un-intended bias cannot therefore be
ruled out.  Because of recent industry trends,
one may speculate that the average multi-
tier house might have been more modern
than the average flat-deck house in the
study.  If this was the case, then it could have
had a bearing on the mortality results seen,
due to possible disease build-up within older
houses or on range land.

Gaps in the data meant that the number of
data points was limited for some aspects of
performance.  In particular, there was
insufficient data on egg weight and so no
account has been taken of possible
differences between systems.

It is emphasised that other costs such as
capital, labour and electricity are outside the
scope of this assessment.  However, there
may actually be differences in such costs
between systems.  In general, differences in
capital costs per bird for new systems are
relatively low and therefore unlikely to have a
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major impact on production costs.  A bigger
‘current’ cost difference would be seen if
comparing older houses with no capital
repayments with modern houses with capital
still being re-paid.

Higher levels of mechanisation are likely in
multi-tier systems, partly because systems
tend to be larger and newer.  As a result, the
labour cost per bird may be lower.
Conversely, additional mechanisation is likely
to mean higher electricity costs in multi-tier
systems e.g. due to belt clean-out,
mechanical egg collection etc. 

Within this study, the overall incidence of
downgrading was similar in both production
systems.  With floor eggs included, levels
were very slightly higher in flat deck systems
(3.8%) than in multi-tiers (3.4%).  Excluding
floor eggs resulted in a reversal of the trend,
with seconds levels being very slightly higher
in multi-tier (1.9%) than in single-tier (1.7%).
From this, it appears that levels of floor eggs
may have been higher in flat-deck systems
and that seconds – possibly cracking – may
have been higher in multi-tiers.  

However, within each of these averages there
was a huge variation in seconds in both
systems.  The range was from less than 1% to
well over 10%.  In economic terms, the level
of downgrading is an extremely important
issue.  Based on typical current free range
farm prices of 92 pence per dozen for first
quality and 37 pence per dozen for seconds,
each 1% change in seconds for a flock
producing 305 eggs to 72 weeks either costs
or saves around 14 pence per bird.  The
results of this study suggest that there is
scope for some producers to make significant
savings in this and other areas, regardless of
the type of production system they are
operating.  
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Appendix 5:  Predicted physical and economic
performance metrics, actual mortality and
average daily feed intake for each MT flock 
Background
Outliers are data points that differ greatly from the trend expressed by the other values in the
data set.  One common method of calculating outliers is by identifying whether data points fall
within a set of numerical boundaries or ‘inner fences’.  A certain data point is considered an
outlier when it falls outside of a value determined by multiplying the interquartile range (IQR) by
1.5 and then adding the result to the upper quartile (Q3) and subtracting it from the lower
quartile (Q1).  The two resulting values set the boundaries for outliers.

The interquartile range is calculated by determining the value of the upper quartile (Q3) 
and the lower quartile (Q1) of the data set and by subtracting Q1 from Q3.  A simple 
example is presented as follows based on the following eight values which are first arranged
in ascending order. 

First, the Q1 and Q3 values are determined.  These are the points below and above which 25% of
the observations lie.  In the above example, these values are 4.5 and 6.2 respectively.  The
interquartile range (IQR) is therefore 1.7 (6.2 - 4.5) and multiplying this by 1.5 provides the basis
for the upper and lower data boundaries i.e. 1.7 x 1.5 = 2.55.  

From this, points are considered to be outliers if they lie outside of the following parameters.  

In this example, all ‘low’ values are within the ‘inner fence’ boundary but the high value of 18.5
would be treated as an outlier because it exceeds a value of 8.75. 

3.8 4.5 4.8 5.0 5.3 5.7 6.2 18.5

For low values: -4.5 – 2.55 = 1.95

For high values: 6.2 + 2.55 = 8.75
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Outlier Analysis for Mortality Data Provided
Data for 70 week mortality in all flocks is presented below by production system.  For flat deck
(FD) systems, percentage mortality to 70 weeks for all 25 flocks is presented in ascending order
(1.0 to 27.5).

For multi-tier (MT) systems, percentage mortality to 70 weeks for all 17 flocks is presented in
ascending order (1.9 to 10.1).  

From these data, the following calculations were made to establish any outliers. 

On this basis, three mortality figures were considered to be outliers for the flat deck 
system (17.4%, 18.0% and 27.5%) but none of the mortality data for the multi-tier 
flocks were considered to be outliers.

1.0 1.6 2.0 2.3 2.4
2.5 3.9 3.9 4.1 4.2
4.2 4.7 4.8 5.2 6.6
7.4 7.7 8.9 9.1 9.7
12.0 15.7 17.4 18.0 27.5

1.9 1.9 2.8 3.2 3.3
3.4 3.8 3.9 4.0 4.2
4.6 5.9 6.6 7.2 7.4
7.5 10.1

Flat deck systems Multi-tier systems

Lower quartile 3.9 3.3

Upper quartile 9.1 6.6

Interquartile range 5.2 3.3

Interquartile range x 1.5 7.8 5.0 (4.95)

Boundary range 0 to 16.9 0 to 11.6
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Appendix 6:  Example output from the ADAS
‘Profile’ flock economic forecasting tool

Number of birds at start 10,000
Date of start 1st January 2017

Age at start (weeks) 16
Age at start of production (weeks) 19

Rate of lay at start of production (%) 5
Number of birds at 30 weeks 9,950
Number of birds at 50 weeks 9,850
Number of birds at 60 weeks 9,750
Number of birds at 70 weeks 9,650
Number of birds at depletion 9,650

Age at depletion (weeks (max 82)) 70
Age at peak production (weeks) 30

Rate of lay at peak (%) 94
Duration of peak (weeks)

Rate of lay at 30 weeks (%) 94
Rate of lay at 50 weeks (%) 90
Rate of lay at 60 weeks (%) 85
Rate of lay at70 weeks (%) 80

Rate of lay at depletion (%) 80
Egg weight at start (g) 46
Egg weight at peak (g) 59

Egg weight at 30 weeks (g) 59
Egg weight at 50 weeks (g) 64
Egg weight at 60 weeks (g) 65
Egg weight at 70 weeks (g) 65.5
Egg weight at depletion (g) 65.5
Feed intake at start (g/day) 80
Feed intake at peak (g/day) 124

Feed intake at 30 weeks (g/day) 124
Feed intake at 50 weeks (g/day) 123
Feed intake at 60 weeks (g/day) 122
Feed intake at 70 weeks (g/day) 122
Feed intake at depletion (g/day) 122

Seconds at 0 weeks (%) 0
Seconds at 30 weeks (%) 3
Seconds at 50 weeks (%) 3
Seconds at 60 weeks (%) 4
Seconds at 70 weeks (%) 5

Egg price per dozen

Extra Large 95
Large 94

Medium 88
Small 35

Seconds 25

Flock economic forecasting modle
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Turnaround time (weeks) 4
Cycle length 58

Date of depletion 14th January 2018
Weeks in lay 54

Feed price (£/tonne) 232
Pullet cost (£/bird) 4
Cull value (£/bird) 0.05

Labour (£/bird/year) 0
Packaging (p/doz) 0

Interest & capital (£/bird/year) 0
Other fixed costs (£/bird/annum) 0

Other variable costs (£/bird) 0

February 2018
Summary: Normal Cycle
Production Summary

Egg yield (HH) 285
Egg yield (HH/year) 256

Total food intake (kg/bird) 44.3
Average intake (g/bird/day) 117.3

Average egg weight 62.2
Cumulative mortality (%) 3.5

Financial Summary

Average egg price (p/doz) 86.7
Income (£) 20.62
Feed cost 10.28

Pullet depreciation 3.95

Gross Margin 6.39

Labour 0.00
Packaging 0.00

Loans 0.00
Other fixed costs 0.00

Other variable costs 0.00

Total all costs 14.23
Cost per dozen (p) 59.8

Net Margin 6.39
Net Margin

(average 52 weeks trading) 5.73
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