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Abstract

The key determinants of profit for pastitmsed dairy farms and the impadn business
performanceof changes in pasture harvest, milk production per cow and production system
determined by pasture aa LISNJ OSy (i 2&afe epRradQ DnePoh tielintended outcomes
from this papelisto define a core group of ratios that can be used to reliably analyse farm business
performance and identify which areas of a dairy farming business are performing well or paarly.
effective ranking of this core group of ratiesidentified. A further intended outcomésto answer a
common gquestion as to whether the selection of a production systemalevant in determining the
level of profit of a dairy farm or if theominant determining factor inthe level of profitis the
2LISNF G2NRE LINRFAOASYOe yR | OOdzN) OA dafayase DE S Odzii A
Australian dairy farm performance was analysed to determvirtéch financial and physical ratios
correlate with profit. How e more significant ratios change in relation to changes in pasture
harvest, milk production per cow and production systismeviewed.

Pasture harvest waislentified asthe most important single factor impacting qmofit as expressed

by return on capital (R= 0.41), with the second most important fact@tocking ratehaving an R=

0.25. The selection of a production systemiso significantly impact on the resulting level of
business performance due its substantial impact on a wide range of key prafitiated ratios. As a
result, this paper proposes that both the level of pasture harvest and the choice of production
system can be combined with operator proficiency to form the three primary factors thaeimde

the level of profit on pasturdased dairy farms

Keywords:. dairy farming, profitpasture harvest, milk production per coproduction system
Introduction

Dairy farming is one of the most complex businesses to manage given the mix of ruminant livestock
(cattle) and pasture/crop production along with the impact of weather and a range of other
environmental challenges. In addition, there is a high proportibmariable costs in dairy farming,
which means managers must continuously consider multiple production facttasing to milk,
livestock and pasture/crops as well as a wide range of cost factors to ensure they can trade

1 Mark Neal of DairyNZ completed the statistical analysis presented in this paper and provided insights into
methodologies and interpretation. Gonzalo Tuficompleted the original statistical analysis utilised in the
initial development of this paper and provided insights into interpretation.
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profitably. One of the outcomegf this situation is that there is no single dominating factor that

dairy managers can focus on to maximise profiy 2 4 KSNJ 2dzi 02YS Aa GKIFG G§KSN
GKFG Ydzad 6S WLIHWZAKSRQ Ay NBIFNR (2 LHUBRREBGAZ2Y |
that farmers and their advisors often do not agree on which levers and which farm performance

ratios are the important ones to monitor and manage, which does at times result in farmers and

their advisors deciding that the only essential tasktbe farm is to manage the business well by

executing proficiently whichever set of farm policies the farm operator has chosen.

In this paper, the results from interrogatingarge and diverseet of Australian dairy farm data are
described. By utilisg statistical analysis of this dataset, the intent was to determine whether there
was support for defining a core group of ratios whighmonitored and managednay result in
future improvements in profit with some degree of reliability. Presuming th& core group of
ratios could be defined, then the intent was to address three of the most common questions farmers
and their advisors askHow important is 1) pasture harvest, 2) milk production per cow, and 3)
choice of production system, to improgrprofit, and what impact do changes in these three factors
have on dairy business performace

This paper is relevant to pastub&sed but not confinement farms where'gastureQincludes all
pasture and other crops consumed by the cowsitn as wells any pasture mechanically harvested

on the dairy farm, and wher&gasturebaseddrefers to farms where cows consistently walk to
paddocks and harvest the pasture themselves. There is no minimum percentage level of pasture in
the diet required for the definition of being pastutmsed. However, in practice it is rare to see
pasturebased farms with less than 23D per centpasture in the dieannually excluding periods of
severe drought gdelow these levelsfarmers will usually decide to stop having their cows expend
energy to walk to paddocks and graze small amounts of pastweydther confine them to a
feedlotto maximise feed conversion to milk.

The analysis is based on 207 sets of Australian dairy farm data from 2005/06. All the sets of farm
data were processed through Red Sky software, so they have all been analyse@ wsiiigrm
methodology. The data is primarily from four State¥ictoria, Tasmania, South Australia and
Western Australia, although there are a small number of datasets from southern New South Wales.
The Victorian and southern New South Wales datasetsewmimarily collected by Red Sky
Agricultural (Red Sky) or Intelacan independent consultaty company with a substantial
percentage of these datasets coming from farms attending discussion groups. Waersome
datasets collected by Red Sky lmtelact in Tasmania, South Australia and Western Australia,
although the majority ofhesedatawere collected as part of industrfunded projects.

The industryfunded Tasmanian dataere collected bythe Department of Primary Industry, Water
and Envirorment (DPIWE as part of their annual stat&ide benchmarking and Dairy Business of the
Year (DBOY) competition. The indudtrgded South Australian datevere collected by several
South Australian consultants and Red Sky, and was funded by Primary igslastt Resources
South AustraliaPIRSA as part of a project that extended over three years (20087). The
industry-funded Western Australian datavere collected by several Western Australian farm
consultants and was funded Iblye Department of Agricultureand Food Western Australi@iAFWA
and Challenge Dairies as part of a project that extended over four years-2208. There were
several other funders in addition to DAFWA and Challenge Dairies iR2P098

As the great majoty of the datasets were collected via industry and/or government supported
projects or in association with farmer study/discussion groups, the data is drawn from a full
spectrum of production systems without commonality of focus. This results in thelbdataset
being uncommonly unbiasecbmpared to datasets collected by commercial organisatiof the
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data are from a year (2005/06) where milk price, supplement price and weather were within
reasonable normsso pasture harvest was within reasonalplerms. Milk prices and all other milk

NI} GA2&8 FNB NBLR2NISR Ay WSySNHeé& O2NNBOGSR YAftlQ
using the formula: ECM = milk production x ((0.383 x fat% + 0.242 x protein% + 0.7832) / 3.1138).
Australia repots protein as true protein, so no adjustment is required for +pwatein nitrogen. All
dollar-denominated ratios are reported in USD and for this dataset the average AUD:USD foreign

exchange rate was 1.339 (USD:AUD rate = 0.747).
Basis 6 Satistical Analysis

Thesoftware programR (R Core Team, 20}13vas used to undertakthe statistical analysis in this
paper. All except two of the graphs presented in this paper show associations, some of which are
stronger than others. The graphs show a vaioe R, which measures what percentage of the
variation inthe ratio on the yaxisis explained byhe single factoron the xaxis The Rfor farm data

is unlikely to be very high becayseven within a region, there are farms with different land
capability, management capability, rainfall, stocking rate, and production system. This results in so

YIye FlLOG2NER O2y iNAodziAy3d G2 LINRPFALG (K HzZABDPA A

However, a low Rvalue does not mean that a relationship is not statistically significant, or that it is
not importantto the level of profit on a farm ofor the competitiveness o# dairy industry. The
more important point is whether the undlying trend is strong, and whether the association
represents a causal relationship.

Is theUnderlying Trend Srong?

In most instances in this paper, the trends are strong. Visually this is seen in the graphs with a
narrower shaded area around the trérines, which relate to a lower P value. This shaded area
represents a 9%er centconfidence intervalthat is, if multiple random samples were analysed, 95
per centof the confidence intervals constructed in a similar way would contain the true population
mean.

For an association between variables, typically a P value of less than 0.05 is used as a threshold to
determine its statistical significancéhat is, thereis less than a Her cent chance that the
association has occurred due to random variatiofhe great majority of the figures in this paper
have a P value of less than 0.001, which means there is less than one chance in a thousand that this
association ha occurred by chance. This is despite &wvdRie of less tha®.5 which means the

trend explains less than S@er centof the variation. For this paper, where we are considering the
relevance of trends for the dainypdustry as a whole, the strength dhe trend is more important

than the Rvalue, and the strength of the trend is shown in the P value for the coefficient.

Does theAssociationRepresent aCausalRelationship?

An association between two factors does not prove causation, but in some cases will be suggestive
of a causal link. For example, if there was a strong association between higher pasture growth and
higher rainfall thenbecause we know rainfall is indepesrt of the farme® actions and there are
straightforward scientific mechanisms to suggest a causal link from moisture to growth, it is
reasonable to infer thatwithin certain ranges, there is a positive causal;lirkk more rainfall does

lead to highermasture growth. It should also be noted that the effect or impact may not be linear,
though it might appear to be so. For instance, a flood is an excess of rainfall which is likely to
suppress pasture growth or at least pasture harvest via grazing,gthdioods may occur
infrequently in a given dataset, so the relationship can appear linear when there is reason to expect
it is not.
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Associations are often multifactorial. This occurs frequently in farm production systems so an
association between two viaables needs to be considered carefully for other explanations, or there

is a risk of drawing the wrong inference. An example can be drawn from a recent paper titled
Gt NPFAGEOE S | yRIF aNSR ARIASNET LI NN daNda A ySaoéda Ay bS
2020). This paper outlinetthat, within a specific region, farmers in the top quartile for operating
return on assets have greater milk solids production per cow than the other three quarters of
farmers. The difference for the more profitable farrmewvas 25 kilograms of milk solids per cow
(approx. 342 litres ECM), and this was statistically significant. If the data from Neal and Roche (2020)
were graphed with only milk solids per cow and operating return on assets, there would be a
positive trend,and some would infer that higher production per cow was more profitable, and
possibly go on to assume that more supplement can be justified to generate the higher level of
profit. However, Neal and Roche (2020) also reported from the data that the moféaple
farmers did not use greater levels of supplement (no statistical difference), but instead had greater
pasture harvest (statistically significant), lower expenses per hectare and per kg milk solids (also
statistically significant), and had lesgital in the business per hectare (also statistically significant).

In summary, an association between two variables may be statistically significant, but may not
represent a simple causal relationship, which is why science and experience across afrange o
businesses and industries is valuable for interpretation when applied without bias.

Ratio Definitions andCalculations

Table6 in the Appendixoutlines the methodology utilised for calculating operating profit, which is
the same as described by Bef2020) andsimilar to that described by Hemme et .a(2014).
Financing and lease/rent costs were excluded from this calculation of operating profit, other than
where a lease/rent cost pertains ta support area utilised for livestock production (e.g. faei
growth) or feed production and, as a result, was included as a direct cost. Capital growth of assets
was excluded from the calculation of operating profit.

Table7 in the Appendixoutlines the methodology utilised for calculating or defining eachhef
ratios referenced in théiguresthat follow.

What Correlates with Profit in Pasture-basedDairy Farming?

Return on total capital investeROGQis the ratio that defines profiasthe return on the value of all

assets employed in the business. In this analysis, changes in asset values, including appreciation of
land values, are not included in this calculationRfDCand would be additional to the returns
reported.

As Figures 1 and 2 confirm, profit per hectareand profit per cow strongly correlate withprofit
expressed as return on capital’he Rvalues arer9 per cent and 73 per cent respectively

This would suggest thdioth profit per hectareand profit per cow areelevant proxes for ROC
(excluding capital growth). Land is most often the asset that comprises the highest proportion of
value out of total assetswhile thecows, along with their replacements, are most often the asset
that comprises the second highgzroportion of value out of total assets. All ratios referencing cow
numbers relate to the total number of cows in the herd, including both milking and dry cows.

Figure onfirms that operating profit margin could explain @&r centof the variationin ROC This
ratio outlines the percentage of total revenue retained as profit (before financing costs are
RSRdzZOGSR0OZ IyR AT O2y@SNISR Ayd2 | RSOAYIE gAff
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that isretained as profit i.e. 2@er centoperaing profit margin equates to 20 cents in each dollar of
revenue retained as profit.

Figure 1 Profit per hectareimpacton ROC Figure 2 Profit per cowimpacton ROC

Return on capital (ROC)
Return on capital (ROC)

2,000

1,000 2 300
Profit per hectare Profit per cow

l'a 2LISNFXdAy3a LINBFAG YIFENBAY NBLINBaSydaa YYI| NHA
primary use would be to quantify financial risk. This can be highlighted by confirming that it would

not normally be possible to confidently predict which ofotfiarms, one with a 2@er centprofit

margin and the other with a 3@er cent profit margin, has the higher level of profias it is

dependent on the amount of total revenue each farm produces per unit of capital invested.
However, the farm with the higher profit margin (the B@r centprofit margin that is keeping 30

cents per $1 earnt) will be able to cope with a larger movement in milk price or feed price or
weather variability than the other farm, hence carrying aéowevel of financial risk.

Figure 202 Yy FTANX & GKI G G2aGFf 2LISNI GAy3I SELISyasSa LISN ¢
51 per centof the variation inROC This ratio can be utilised to assess the level of cost control

across all areas diie business. It provides a similar, though not an identical, assessment of business
performance to cost of production (see Figure 5).

Figure3. Operating profit marginimpacton ROC Figure4. Total expenses per litrémpacton ROC

Return on capital (ROC)
Return on capital (ROC)

30.0 35.0

20 250
Operating profit margin Total expenses per litre (cents)

Figue 502 Y FANXY A GKIF G W O002dzyGAy3aQ O02adG 27F LR RdzOU A 3
cent of the variation inROC No opportunity cost of capital is included. This methodology allows

cost of production per litre to be directly comparemimilk price, with the difference being the profit

margin prior to debt servicing. This ratio would be considered a more complete measure than total
operating expenses per litre as it includes revenue from livestock and othemilkrdairy sales

which offset the expenses for this nemilk sales revenue, resulting in a more correct cost of
production for milk sales.For farmers operating in expefbcused dairy industries, maintaining a
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low cost of production that is competitive with other expddcuseal countries, isimportant for
mediumterm profitability. This has also become significantly more relevant for farmers operating in
domesticfocused dairy industries if they are exposed to imports of dairy products. So dairy farmers
in South Africa, fomistance, have found that their milk price may lag trends in international prices,
and not have the extreme highs and lows, but their milk price does now have a comparatively low
premium to internationallytraded prices (Beca, 2020). This narrowing of differences between
international milk prices, regardless of hemisphere or region, appears to have been accelerated over
the periodfrom 20072013 by thelargeincrease in imports of milk products I8hina(Goochet al.

2017), and thelargeincrease irexports of milk products by United Stat@3essnat al. 2016.

Figure 6confirms that pasture harvest in tonnes of dry matter of pasture per hectare could explain
41 per centof the variation inROC This result is similar to what has been reporfgdviously by
Dillon et al. (2005). This ratio has the highest correlatioR@C, anty a wide marginof any ratio
outside of partial profit and total cost ratios.

Figure5. Qost of production peiitre impact Figure6. Pasture harvesttonnes ofdry matter
onROC per hectare per yegdrimpacton ROC

Return on capital (ROC)
Return on capital (ROC)

16.0 28.0 2.0 5.0 10.0 15.0 20.0

20.0 240 C 5.
Cost of production (cents per litre) Pasture harvest (DM per hectare per year)

Figure 7confirms that milk production per hectare could explain@® centof the variation inROC

As Figure 8 (milk production per cow) and Figure 9 (stocking rate) confirm, the correlation of milk
production per hectare witROCis primarily, if not entirely, due to stocking rate correlating with
ROC Milk production per cow does not positivelyroglate with ROCin this dataset, whereas
stocking rate could explain Z&r centof the variation inROQR = 0.25).

Figure7. Milk production per hectarémpact Figure8. Milk production per conimpact
on ROC on ROC

Return on capital (ROC)
Return on capital (ROC)

10,000 20,000 30,000 40,000

0,000 7,000 9,000
Milk production per hectare (litres per year) Milk production per cow (litres per year)
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Furthermore, as Figure 1(@nilk production per cow vs milk production per hectare) and Figure 11
(stocking rate vs milk production per hectare) confirm, milk production per cow explains jpst 13
cent of the variation in milk production per hectare?(®0.13), whereas stockingte could explain

78 per centof the variation in milk production per hectare?@®R0.78).

Figure 8confirms that milk production per cow could explairpér centof the variation inROC
although there is neither a positive nor negative correlation VRIOC The relationship doesply
that at very low or very high levels of milk production per cow there is a negative impact on profit.
However, for a wide range of levels of milk production per cow there is no impact on profit.

Figure 9confirms that stocking rate could explain @ér centof the variation inROC This positive
correlation is primarily due to the relationship between increasing stocking rate and increasing
pasture harvest, and between increasing pasture harvest an@asargROC Figure 10confirms

that milk production per cow could explain just p8r centof the variation in milk production per
hectare. This does mean that milk production per cow has a comparatively low impact on milk
production per hectare, whereastocking rate has a high impact on milk production per hectare (see
Figure 11).

Figure9. Socking rateimpacton ROC Figurel0. Milk production per cowimpact on
milk production per hectare

20,000

Return on capital (ROC)
Milk production per hectare (litres per year)
N r w

20

40 7,600 9,000
Stocking rate (cows per hectare) Milk production per cow (litres per year)

Figure 11confirms that stocking ratécowsper hectarg could explain 7&er centof the variation in
milk production per hectare. This does mean that stocking rate has adrigtomparatively
dominant impact on milk production per hectare.

Figurell Socking rateimpacton milk Figurel2. Total pasture cosper tonne dry
production per hectare matter impact on ROC

40,000

Milk production per hectare (litres per year)
Return on capital (ROC)

6.0 100 200 300 400

40 ]
Stocking rate (cows per hectare) Pasture cost per tonne dry matter
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Figure 12confirms that pasture cost per tonne dry matter could explairnp28 centof the variation

in ROC This negative correlation is primarily due to the relationship between increasing pasture
harvest and decreasing pasture cost per tonne dry matter, and between increasing pasture harvest
and increasing profit.

Figure 13confirms that total feed cost pelitre (or per solids) could explain Zder centof the
variation inROC Given this ratio includes all supplement and pasture cost, it represents the largest
percentage of total expenses. As has been reported previously by Beca (2020), total feed costs
usually comprise around 460 per centof total costs for pasturdased farms and 6@0 per centof

costs for confinement (feedlot) farms. As a result, it has the largest impact on cost of production.

Figure 14confirms that supplement cost per litre (@er solids) could explain 28er centof the
variation inROC Supplement expenses inckidll concentrate costand forage costs (excluding
pasture costs related to the dairy areal well a®ff-dairy farm grazing and support area costs.

Figurel3. Total feed cost per litreéimpacton Figureld. Supplement cost per litreimpact on
ROC ROC

Return on capital (ROC)
Return on capital (ROC)

10.0 15.0
Total feed cost per litre (cents)

20.0

100 15.0
Supplement cost per litre (cents)

Figure 102 Y TANX & (K G (86 PaNE&S790Ll$ axplaid 2@er dOrRod thevariation in
ROC This ratio was developed by Red Skythat a group of costs related to the cows that do not
include supplements or people, both of which require their own targeted ratios, could be monitored.
This ratio includes a mix of variable and fixed coslthough the fixed cost categories haveimilar

level of variability to the variable cost categories when divided by cow numbers, with all cost
categories varying at least 50 per cent around the mean within this dataGete of the most
challenging aspects of analysing a dairy business antifideg strengths and weaknesses, including
opportunities to improve business performance, is that there smenany intertwined production

and management relationships that many ratios can be confounded by other ratios that are
consideredto be equally or more, important. This ratio is the most relevant for determining the
performance of a dairy business in controlling cow costs.

Figure 16onfirms that milk price could explain p@r centof the variation irROC

Figure 17confirms that labourcost per cow could explain 18er centof the variation inROC

Labour expenses, including management and any imputed labour costs, are usuaibxthegest

area of cost in a dairy business after supplement/feed costs. This labour ratio is the latiowith

the strongest correlation with profitFigure 1802 Y FANX & G KIF G WO2NB LISNJ KSOi
YFEGGSNI 2F LI &l dz2NB  KpeNdgrd éf Ghe vaiagodzinROCS hislfratiochwas M T
developed by Red Sky so that a group of coststedlto the land area (effective hectares) that do

not include supplements or peopléoth of which require their own targeted ratipgould be

monitored.
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Figurel5. W2 NB LJS NJintpacton RCa (iF@urel6. Milk priceimpact on ROC

Return on capital (ROC})
Return on capital (ROC)

500 23.0 250
Core per cow cost (per year) Milk price per litre (cents)

This ratio includes a mix of variable and fixed costs, although the fixed cost categories have a similar
level of variability to the variable cost categories when divided by effective hectares, with all cost
categories varying at least 50 per cent arouhd tean within this datasetThis ratio is the most
relevantF 2 NJ RSGSNNXAYAYy 3 GKS LISNF2NXIyOS 2F | RIANE
costs, which to be relevanand have significan¢ceneeds to reference the amount of pasture
harvested pe hectare.

Figurel?. Labour cost per cowmpacton Figurel8. Wdre per hectare cost per tonndry
ROC YFGGSNI 2F LI AdGdz2NBE Kl NBSal

=

Return on capital (ROC)
Return on capital (ROC)

200 300 800 700

400 500 100 200
Labour cost per cow (per year) Core per hectare cost per tDM pasture harvest (per yr)

Figure 1%confirms that labour cost per litre (or per solids) could explaipdi7centof the variation

in ROC Labour cost per litre must be based on energy corrected milk (or solids) as whenermy
corrected litreswere utilised, the R droppedto 0.12. Labour expenses, including management and
any imputed labour costs, are usuallige next largest area of cost in a dairy business after
supplement/feed costs. This labour ratio is the labour ratio with the second strongest correlation
with profit. The Ris only slightly lower than for labour cost per cow, though labour cost perigow
the more robust ratio due to it having a highéeelihoodof causation. The majority of labour costs

on a dairy farm are related to cow activities i.e. milking, feeding and caring for the cows. In addition,
labour ratios utilising litregor solids) can be confounded by significant variations in litres produced
per cow via the feeding of concentrates, which may have a low impact on the use of labour.
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Figurel9. Labour cost petitre impacton ROC Figure20. Labour efficiency (cowper full-time
staff equivalent)impacton ROC

Return on capital (ROC})
Return on capital (ROC)

25 50 10.0 10! 50

75 0 1 200
Labour cost per litre {cents) Labour efficiency (cows per full-time staff equivalent)

Figure 20confirms that labour efficiency when represented by cows pertimé staff equivalent
could explain 13er centof the variation inROC This ratio is based on a standardisemmber of
full-time hours worked per week and is the labour ratio with the third strongest correlation with
ROC As labour costs are usually threext largest area of cost in a dairy business after
supplement/feed costs, it can be beneficial to monitosecond labour ratio in addition to labour
cost per cow. A second ratwill have more utility if ithas a substantially different construct so that

it might convey additional knowledge about business performance in the labour area. Labour
efficiency basé on cows per fultime staff equivalent provides this opportunity.

Figure 21confirms that labour efficiency when represented by litres (or solids) petifiodl staff
equivalent could explain 1fer centof the variation inROC Litres per fultime staff equivalent
must be based on energy corrected milk (or solids) as whenenengy corrected litresvere
utilised, the R droppedto 0.07. This ratio is the labour ratio with the fourth strongest correlation
with profit. However, the Ris lower than ér cows per fultime staff equivalent, which is the more
robust ratio due tats higherlikelihoodof causation.

Figure 2202 Yy FANX A& GKI G LI addz2NB | a | LIS pér btyfiihe 2 F G KS
variation inROC

Figure21. Labour efficiency (itres per full-time  Figure22. Pasture as per cent oD 2 gdieti
staff equivalent)impacton ROC impacton ROC

Return on capital (ROC)
Return on capital (ROC)

100%

600 900 1,200 40% 60% B0%
Labour efficiency ('000 litres per full-time equivalent) Pasture as per cent of total consumed per cow

The relationship can be described as one where as pasture as a pé &enti KS 02 6 Qa RAS
there is initially little variation or impact on profit, although a negative impact becomes increasingly
evident as the per cent of pasture decreases. This ratio defines the production system being
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implemented on a dairy farpmand the impact of changing production systems has been the subject
of much discussion over the years. This relationship and the impact of decreasing the per cent of
pasture in the diet is analysed in detail in the section devoted to ithithe latterpart of this paper

Figure 23. Pasture consumed per cow impa
on ROC

Return on capital (ROC)
o S

20 30 40
Pasture consumed per cow per year (tDM)

Figure 23Xonfirms that pasture consumed per cow could explajper centof the variation inROC

This ratio is closely related to pasture akX% NJ OSy i 2F (GKS 026Qa RASOZX
system being implemented on a dairy farm. Similarly, the relationship can be described as one
where as pasture consumed per cow decreases, there is initially little variation or impact on profit,
although a negative impact becomes increasingly evident as the amount of pasture decreases.

DoesSze ofDairy Farm have aSgnificantImpact onPotential Profit ?

In most circumstances farm size is not a relevant factor in determipingit for dairy farmers,
especially for pasturbased farmers. This is due to the great majority of expenses (greater than 90
per cen) being directly related to the number of cows or the number of hectares being farmed (or
both). As a result, therare relatively minor economies of scale to be secured as dairy farms
increase in size. This is borne outHigures 24 and 25

Figure24. Farm siz€hectare) impacton ROC  Figure25. Farm size (cow numbers) impach
ROC

Return on capital (ROC)
Return on capital (ROC)

250 500 750 500 1,000
Effective milking hectares Number of cows in herd

Farm size based on hectares could not explain any of the variatik@@.e. the relationship is not
significant with P > 0.05. Farm size based on number of cows in herd could expten cehtof
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the variation inROCwith both very small and veryrige farms having lowegurofit than farms within

a wide moderate farnsized band. Very small farms (possibly less thah280cows) are likely to

have decreasing levels pfofit as the capital (asset) cost per litie likely to increase significantly,

and the management cost per litre is also likely to increase significantly. Very large farms (possibly
over 1,000 cows) are likely to have challenges from both management (people) efficiency due to the
scale of the bsiness and cow efficiency due to the impact on cows of larger herds and longer
walking distances.

Figure 26confirms that grams concentrate consumed per litre (or per solids) could explgierlO

cent of the variation inROC This ratio is closely relde G2 LI &G dzNS & | LISNJ OS)
which defines the production system being implemented on a dairy farm. Similarly, the relationship

can be described as one where as grams concentrate per litre increases, there is initially little
variation orimpact on profit, although a negative impact becomes increasingly evident as the
amount of concentrate increases. Grams concentrate consumed per litre has been calculated as the
annual average. Due to the seasonal nature of pasture productionttemdnuch lower cost of

pasture versus supplements, this ratio would need to be broken down into monthly, or more likely
weekly, periods for it to be utilised with any reliability, which would suggest that this ratio has little

utility in a dairy business.

Figue 27confirms that grams supplement consumed per litre (or per solids) could exppan@nt

of the variation inROC Supplement includes concentrates and forages but excludes pasture. As

with concentrate consumed per litre, this ratio is closelyiie® R G2 LI addzNBE & | LISN
diet, which defines the production system being implemented on a dairy farm. The relationship can

be described as having the same characteristics as grams concentrate consumed per litre, and
similarly this ratio s little utility in a dairy business.

Figure26. Grams concentrate per litreampact  Figure27. Grams supplement per litrampact
on ROC on ROC

Return on capital (ROC)

200 400 800
Grams concentrate consumed per litre

Figure 2&onfirms that income over feed costs per cow could explaip&5centof the variation in

ROC Feed costs include concentrates and forages but exclude pasture, and this relationship has
been analysed based on a full year of data. Although this ratio could potentially be utilised to assess
performance in a dairy business, the seasonal natureasfyse production results in the amount of
available pasture varying monthly and often weekly. Given pasture has a significantly lower cost per
tonne dry matter than concentrates or forages, this changes the calculated result for annual income
over feed osts on a monthly and/or weekly basis. As a result, the annual relationship would need
to be developed into monthly and sometimes weekly targets, which would potentially be
impractical.
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