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 Executive Summary 
 

Australian dairy farmers manage their businesses in the context of a deregulated market that is 
exposed to competition and the protectionist vagaries functioning within the international 
dairy trade, which has historically resulted in declining terms of trade.  Further, increased 
competition for land in many of Australia’s traditional dairying regions from both alternate 
agricultural and non-agricultural activities has increased the effective cost of operating dairy 
businesses.  Dairy farmers respond by increasing farm productivity.  Intensity of Australian 
dairy farming has seen increased stocking rates and production per cow.  This has been 
achieved by increasing the quantity of purchased feed, particularly concentrates, and 
increased production of home-grown feed from pastures and forage crops.   At the same time, 
the increasing cost of dairy land, projections of increased grain costs, and limited availability 
and increasing cost of irrigation, highlight the potential benefits of technologies aimed at 
increasing the production of home-grown feed.  The complementary forage rotation (CFR) 
component of the Future Dairy project aims to achieve high levels of home-grown forage to 
complement high performance dairy pastures. 
 
A preliminary economic analysis of the potential impact of CFR in the East Gippsland area of 
Victoria has been completed, with major inputs by Dan Armstrong (DPI Vic). The study 
looked at two case studies, the”average” pasture-based dairy farm, in which the farmer may ask 
the question, what role, if any, could a CFR play in his/her farming system?; and the ”fodder 
reliant” dairy farm, in which the farmer may ask, how does growing more forage through a CFR 
compare to buying more land/water, or buying supplements or just doing what I currently do, 
better? 
 
The analysis concluded that a CFR had the potential to increase profit in both cases, but, as 
expected with strong dependence on forage yields and the proportion of the farm area devoted 
to CFR. Also as expected, implementation of CFR was more risky on the relatively small 
farm (55 ha), than on the fodder reliant farm (>270 ha).  
 
The implicit message highlighted in this analysis is that CFR can be a realistic option only 
after the potential of pasture utilisation has been fully exploited. Therefore, a step-wise 
analysis of the cost of feed production, risk, impact of infrastructure costs, and whole farm 
implementation is warranted, and this analysis is reported here.  
 
In this study, the economic evaluation of the CFR technology is extended from that presented 
in the companion report (Alford, Garcia, Farina and Fulkerson, 2009a), which evaluated the 
technology using variable cost budgets and cost budgets and risk based upon the data from 
paddock-scale trials at Elizabeth Macarthur Agricultural Institute (EMAI).  Biophysical 
modelling combined with preliminary results from farm trials conducted at the University of 
Sydney’s Corstorphine Dairy were used to apply steady state whole farm budgets to compare 
alternate or progressive scenarios that might be considered by farmers looking at the potential 
to increase farm productivity through their feeding system.   
 
The economic whole farm evaluation was structured to address the following question: 
 

Would an integrated combination of CFR and high production pasture (referred to as 
complementary forage system or CFS) be a potentially profitable alternative to other 
options such as growing and utilising more pasture or purchasing more feed? 
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This question was addressed by a combination of physical and economic whole-farm 
modelling.  Results clearly show that a CFS system has the potential to be profitable under the 
conditions and assumptions detailed in the modelling exercise.  In this study, a base scenario 
describes a relatively well managed dairy farm in NSW. The farm, with 140 ha of milking 
area, is stocked at 2.4 total cows/ha, utilises about 12 t DM/ha/year under irrigation and 
produces more than 16,000 L/ha/year from 6,900 L/cow, and achieves 0.9 % return on assets.  
A pasture and supplement (concentrates) production system implemented on the base farm 
achieved 6 per cent return on assets (3.7 cows/ha, 9,000L/cow and 2.3 t DM/cow/lactation 
concentrates), while the CFS system achieved a return on total assets of 8 to 12 per cent, 
based upon actual or targeted (best case) forage yield results, respectively.  The CFS-based 
farm business became relatively more profitable when scenarios with increased cost of 
fertiliser, water and especially grain were examined.  However, these results looked at a 
steady state situation after the implementation of the systems on farm, and so do not look at 
implementation costs associated with adopting the technology on farm, which will be 
particularly dependent upon the current financial circumstances of individual farm businesses. 
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1. Introduction 
Australian dairy farmers have increased farm productivity, in part through higher stocking 
rates and production per cow, in response to historically declining terms of trade and 
increased competition for resources, such as land and water.  This has been achieved by 
increasing the quantity of purchased feed, particularly concentrates, and increased production 
of home-grown feed from pastures and forage crops (Lubulwa and Shafron, 2007).  
Consistent with these industry trends, the Future Dairy research program has investigated the 
potential for a complementary forage rotation (CFR) system.  This system involves the use of 
an intensive forage rotation including Maize for silage, forage Brassica and a forage legume, 
to complement a pasture based production system.   
 
An economic evaluation of the CFR system using cost budgets was outlined in a companion 
report (Alford et al., 2009a) and indicated the potential role of the CFR as a competitive feed 
source to partially replace feeds such as concentrates.  As discussed in Alford et al. (2009a), 
variable cost budgets are a necessary first step in the analysis of such a technology and can 
provide a generalised and transparent format for researchers and farmers to understand basic 
economic implications of the system.  Such cost analyses are limited in their usefulness to 
evaluate the potential impact of a new technology on the whole farm business.  Therefore, in 
this economic assessment of the CFR system, whole farm budgets for a representative farm 
are constructed and compared with some other potential production systems that might be 
applied to intensify a dairy business.  
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2. Method and Key Physical and Economic Assumptions  
The method used in this initial whole farm economic analysis was to derive a model farm 
based upon real data obtained from the Corstorphine dairy trial being conducted at the 
University of Sydney, in combination with industry data obtained from ABARE farm survey 
data. 
  
Several economic methodologies are frequently applied in the literature to undertake farm 
level evaluations.  Broadly, these include budgeting techniques, linear and quadratic 
programming, dynamic programming and econometric approaches.  Each of these broad 
methodologies differ in their data requirements and in the complexity of their development, as 
well as in their ability to measure the required components of the farm-level evaluation 
problem (Pannell, 1999). 
 
Two methods typically used as a means of initial assessment are technical efficiency ratios 
and partial budgets, given their limited information requirements (Ghodake and Hardaker, 
1981).  In the case of efficiency ratios, the new technology is compared with the traditional 
activity in terms of input output ratios.  Obviously such an analysis does not take into account 
economic efficiency, and is thus of only limited use. 
 
In the case of the partial budgeting approach, the benefits of the technology under 
investigation are defined in monetary value terms, and an attempt is made to identify those 
costs that will be incurred or affected directly from its implementation on the farm.  This 
includes extra income and costs obtained by the farm and income and costs forgone from 
implementing the new technology (Makeham and Malcolm, 1993).  The costs include related 
variable and fixed costs, such as the additional capital investment and depreciation necessary 
to utilise the technology.  These budgets are typically set up on an annual basis.   
 
Tronsco (1985) identifies two significant limitations of the partial budgeting approach to 
evaluate technologies at the farm level.  Firstly, partial budgeting takes no account of the 
pervasive impacts of a new technology upon the whole-farm system and secondly, it cannot 
easily accommodate the impact of risk.  However, as discussed in the next sub-section, 
stochastic budgeting techniques could equally be applied to partial budgets.  Further, the use 
of partial budgets for the CFR technology are not easily applicable since the introduction of 
CFR to the farm system will result in a fundamental change in the entire feed base of the 
farm.  However, this does not exclude the potential for partial adoption of the technology on a 
particular farm, which could potentially be analysed with the use of partial budgets.  
 
Gross margin analysis, cash flow and whole-farm budgeting are frequently applied methods 
for evaluating the economic benefits of new technologies at the farm level.  These techniques 
are extensively reviewed by various authors including Dillon and Hardaker (1984), Makeham 
and Malcolm (1993) and Farquharson (1991).  These budgets also form the basis for more 
advanced mathematical programming methods.   
 
Budgeting methods are relatively straightforward to develop and the technical and price 
assumptions applied can be transparent.  A further advantage of budgeting methods is that 
they are able to incorporate various degrees of sensitivity analysis to investigate the impact of 
uncertainty on the evaluation results.  Budgeting techniques can be extended further to 
incorporate uncertainty by the inclusion of probability distributions for selected variables 
(Hardaker et al., 1997).   
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A major limitation of these budgeting methods is that they cannot provide optimal farm plans, 
so the issue of how and to what extent a farm manager is likely to adopt a new technology 
amongst existing farm activities remains undetermined.  However, their transparency and 
broad applicability are a good first step in economic analysis of a new technology such as 
CFR. 
 
2.1.  Corstorphine farm trials 

A whole farm system study was conducted at University of Sydney Corstorphine Farm 
commencing in April 2007. The study farm used 21.5 ha, with 65 per cent of the area being 
kikuyu based pasture (Pennisetum clandestinum) oversown with short rotation ryegrass 
(Lolium multiflorum L.) in autumn, and 35 per cent CFR. The CFR is based on Maize (Zea 
mays L.) as the bulk crop, followed by Forage Rape (Brassica napus) and Persian Clover 
(Trifolium resupinatum) as described in Figure 2.1.  The herd comprised of 100 Holstein-
Friesian cows calving in two batches (autumn and spring). 
  
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

            

Persian Clover  

Forage Rape Maple Peas 

 

Maize 

Persian Clover 

Figure 2.1 CFR area forage crop annual calendar 
   
Pasture grazing management was based on both number of live leaves/tiller (which for 
ryegrass is 2.5 leaves and for kikuyu four leaves) and biomass (target pre- and post-grazing 
pasture cover were defined as 2600 and 1400 kg DM/ha, respectively). Forage Rape was 
grazed when at least 4,500 kg DM/ha was on offer, while Persian Clover was grazed when 
there was approximately 2000 kg DM/ha on offer. 
 
Utilised forage was calculated as the difference between pre- and post-grazing using a Rising 
Plate Meter (RPM) for pasture, and forage cuts to ground level for Forage Rape and legumes. 
In addition, DM on each pasture paddock was assessed weekly using an Ellinbank Sound 
Meter, in order to calculate growth rate and estimate the feed allocation for that week 
accordingly.  
 
Preliminary results 

Over 32,000 L/ha and 8,700 L/cow (rolling average) were achieved in the first year from a 
diet based on 82 per cent home grown feed.  Figure 2.2 shows the daily milk production per 
cow and the composition of the diet through the year. Concentrates were the only bought in 
feed at a rate of 1.26 t DM/cow/year.  
 
The grazed forage component included pasture and winter forage crops (Forage Rape and 
Persian Clover), while the conserved forage was mainly silage made from the Maize grown 
on the CFR area. Forage yields (t DM/ha) are shown in Table 2.1.  Target utilised yields for 
the pasture and the CFR components were set by the researchers based upon experience from 
previous experimental trials that were deemed as possible to obtain at the farm level.  
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Figure 2.2   Diet composition (kgDM/cow/day) and milk production (L/cow/day) 

 

Table 2.1 Utilised forage yields (t DM/ha) compared to targeted yields 

Forage Actual yield Target yield Difference 

 (t DM/ha) (%, Actual/Target) 

Pasture 20.4 18.0 113 

Winter forage crops 8.6 15.0 57 

Maize 24.2 25.0 97 

 
Utilised forage yields of Maize and pasture were on or above target. However, utilised forage 
yield of winter forages was only 57 per cent of target (15 t DM/ha).  This lower production 
from winter forages was a consequence of their delayed sowing.  Despite this, the overall 
forage production was on target, allowing a high stocking rate and per cow production to be 
maintained with relatively low dependence on imported feed. 
 
 
2.2.  Whole farm scenarios modelled 

The purpose of this study was to identify management strategies available to farmers, to 
increase farm income, for example, to maintain the farm family, using the same land resource.  
Such situations might occur where neighbouring land may be cost prohibitive or not available 
for purchase or lease.  Given limited opportunities to expand, farmers may consider 
increasing the intensity of their farming business.  Therefore, a set of five scenarios were 
developed to illustrate the possible progression of increasing farm intensity (Table 2.2).  
 
In each scenario, dry cows are not run on the dairy area so that an agistment fee is charged to 
each of the scenarios.  This accounts for variations in stocking rates between scenarios. 
 
The scenarios tested were developed following a logical sequence of steps farmers might 
follow if faced with the need to increase farm income and are described below. 
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The Scenarios 
The base scenario (scenario 1) describes a relatively well managed dairy farm in NSW. The 
farm is stocked at 2.4 cows/ha, utilises about 12 t DM/ha/year under irrigation and produces 
more than 16,000 L milk/ha/year from less than 6,700 L milk/cow. 
 
It is widely agreed that increasing home-grown feed and its utilisation is a very important 
factor for farm profitability. Therefore, the most logical step forward for this farm would be to 
increase total milk production by means of increasing stocking rate and consequently, pasture 
utilisation to a maximum of about 18 t DM/ha/year.  This target can be achieved using 
existing knowledge and accepted management practices, thus this scenario is referred to as 
‘good pasture management’ scenario (scenario 2). Production per cow was assumed to remain 
as per the base scenario (6,900 L/cow), whilst production per ha increased from 16,000 to 
>27,000 L/year as a consequence of running more cows on the farm. 
 
It is also widely accepted that achieving >18 t DM/ha of utilised pasture across the whole 
farm area is very difficult, as the ceiling yield is about 20 t DM/ha (see for example, 
Stockdale, 1983). Thus, if the farmer still needs to increase milk production beyond the level 
achieved with ‘good pasture management’, they have two options: 1) grow more feed on farm 
by replacing some pasture area with complementary forage rotation area. This is referred to as 
a complementary forage system (CFS) and the scenario was called CFS target (scenario 5, or 
2) buy in more feed to sustain both a higher stocking rate and milk yield/cow (scenario 3, 
pasture + supplement).   
 
CFS target scenario represents the modelled case of The University of Sydney dairy 
“Corstorphine” whole farm study. However, as we have some preliminary data from this trial, 
an additional scenario (CFS actual, Scenario 4) was also evaluated, which incorporates actual 
yields obtained during the autumn-winter phase of the first year of the experiment.  
 
These last three scenarios described have the same target of milk production per cow 
(~9,000L) and per ha (~34,000L). A small reduction in stocking rate (from 4 cows/ha in the 
‘good management’ scenario to 3.7 cows/ha in the last three cases) was considered logical if 
farmers would be pushing for higher production/cow.  
 

Table 2.2  Whole farm scenarios tested 

Scenarios1 Stocking 
Rate 

Production 
per cow 

Concentrates 
fed 

Pasture 
utilised 

CFR 
yield 

Milk 
production 

Milk 
from 
home 
grown 
feed2 

 Cows/ha L/cow t DM/cow t 
DM/ha 

t 
DM/ha

L/ha L/ha 

1 2.4 6,900 1.2 12 - 16,600 14,200 
2 4.0 6,900 1.2 18 - 27,600 23,600 
3 3.7 9,000 2.3 18 - 34,000 26,900 
4 3.7 9,000 1.2 18 33,500 34,000 30,300 
5 3.7 9,000 0.6 18 39,000 34,000 32,100 

1 1: Base, 2: Good Pasture Management, 3: Pasture + Supplement, 4: CFR (Actual), 5: CFR (Target) 
2 Assumes 1.2L/kg DM of concentrate fed.  
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The quantities of feed consumed used in the whole farm analyses, and expressed in terms of 
tonnes of dry matter (t DM) per hectare or per cow, for each of the scenarios are given in 
Table 2.3.  These were derived using a spreadsheet based model (System Evaluation Model, 
SEM) developed by FutureDairy (S.G. Garcia, unpublished data). Key inputs are the number 
of cows, calving dates, replacement rate, total area, the proportion of ryegrass- and kikuyu-
based pastures, and the expected target utilisation of each pasture/forage used. The SEM 
model calculates the energy requirements of the herd on a monthly basis and allows the user 
to change the supplements (type and levels) in order to match cows requirements with energy 
offered.   
 

Table 2.3  Feed consumed for the different whole farm production system scenarios 

Scenarios1 Pasture utilised Concentrate Grass silage/hay Maize silage
 t DM/ha t DM/ha t DM/cow t DM/ha t DM/ha 
1 9.4 3.0 1.2 1.4 - 
2 15.6 5.1 1.3 2.2 - 
3 16.2 8.5 2.3 1.3 - 
4 14.0 4.8 1.3 0.3 7.7 
5 16.2 2.2 0.6 0.3 7.6 
1 1: Base, 2: Good Pasture Management, 3: Pasture + Supplement, 4: CFR (Actual), 5: CFR (Target) 
 
Modelled Farm 
Whole-farm modelling may be undertaken by the use of representative farms or real case 
study farms.  Representative farms are constructed or validated with reference to appropriate 
survey data from a variety of sources so as to best represent typical physical, financial and 
management resources available, for a defined region or industry of interest.  Malcolm 
(2004a,b) highlights the limitations of using representative farms to evaluate technologies and 
suggests the use of real case study farms to enhance the use of model farms.  However, in the 
case of ex ante analyses of technologies such as the CFR, the representative farm approach is 
warranted as a first step prior to adoption on real farms.   
 
A further limitation of the whole-farm modelling approach undertaken here is that such a 
budgeting approach is static, analysing the CFR technology in a steady state, while many 
problems associated with evaluating the profitability of a new technology relate to the time 
required to implement the technology on farm.  Thus, the use of development budgets and 
cashflow budgets are essential to estimate the profitability of a new technology adopted in a 
farm business (Alford, Griffith and Davies, 2003) and will be addressed in future analyses.  
 
The farm modelled by the whole farm budgets was constructed from various sources of data 
including ABARE data, Industry & Investment NSW, MilkBiz whole-farm budgeting 
program and physical data from the Corstorphine dairy trial (University of Sydney, Camden).  
These data sources were used to determine the resources available to the typical Australian 
dairy farm, while specific regional costs and constraints for similar sized farms using ABARE 
data and compared with other sources of data such as MilkBiz, or obtained directly from the 
CFR trials.  Feed costs were obtained from budgets developed based on the trial results and 
commercial input prices (Alford et al. 2009a).   
 
Key feed related costs including grain, and pasture costs were obtained from real data used in 
the CFR trials and prices obtained from local suppliers.  Similarly, associated contractor rates 
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were taken from published commercial contractor rates.  Other farm costs, such as herd and 
shed costs, could not be taken from the Corstorphine trial and were taken from ABARE farm 
survey data.  These are described by ABARE in terms of average prices on a per farm basis or 
on a per litre, cow or hectare basis.  The result is that average costs are used and we cannot 
infer anything about the marginal cost of the inputs for a given scenario, or whether the 
modelled outcome is maximising profit.  However, using the farm survey data allows us to 
undertake an ex ante economic evaluation of the experimental farm protocols in a commercial 
context.  Where economic values for the additional farm inputs and costs were not obtainable 
from ABARE survey data, estimates were made by the researchers with reference to farm 
data. 
 
A conservative approach was adopted when modelling the proposed intensified forage and 
grazing management of the dairy.  Farm input costs, apart from the feed related costs, were 
taken from ABARE dairy farm survey data for herds of over 180 cows for 2004/05 and 
converted to 2005/06 dollar values using the consumer price index.  These costs were found 
to be broadly consistent with farm cost benchmarks provided by the NSW MilkBiz whole 
farm economic model.  It is important to note that this ABARE data provides average 
production costs and values.  It is widely accepted that specialist benchmarking programs, 
such as RedSky, typically reflect better performing dairy business with potentially lower 
average costs, and higher incomes and higher productivity measures.  Thus, by cross 
referencing with the average farm data a more conservative picture would be expected.  
 
Assumptions used in the development of the whole farm model are described below.   
 
Milk Price 
A milk price of 35 cents per litre was used in this modelling exercise which was the typical 
price paid by NSW factories to producers in 2005/06.  Throughout Australia in 2005/06, the 
average price paid for a litre of standard milk was 33.1 c/L, varying between 29.0 c/L in 
Western Australia to 36.6 c/L in Queensland (Dairy Australia, 2006/7).  
 

Farm Area 
This analysis focuses on the dairy area, so to account for dry cows not run on this area an 
agistment charge is included.  Approximately 50 per cent of the total farm area is utilised by 
the dairy herd (ABARE 2007), while the top ranked dairy farms (for return on assets) had a 
total land area of 275 ha in 2004-05 (ABARE 2006).  Therefore, a total milking area of 140 
ha was used for the dairy herd.  
 
Herd costs 
Herd costs range from 1.5 to 3.0 c/L or $70 to $180 per cow in the MilkBiz program.  The 
ABARE survey (2006) found that herd costs of $82/cow was the average for large herds of 
over 220 cows, in 2004/05.  Assuming a 5 per cent increase in costs, this is equivalent to $86 
/cow in 2005/06, and this was applied in the scenarios budgets. 
  
Shed costs 
The MilkBiz benchmark for shed costs ranges from 1.0 to 1.5 c/L, or 3 per cent of total dairy 
income, while 2004/05 ABARE (2006) average large herd shed costs are in the order of 
$74/cow amongst year round producing farms.  For this study, 3 per cent of total dairy income 
was used which is equivalent to $90.58/cow in annual shed costs.  
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Feed costs 
Pasture and forage crop costs were derived from the variable cost budgets presented in the 
companion report (Alford et al., 2009a), and the level of inputs based upon the Corstorphine 
trial data.  Pasture and CFR input costs include the use of contractors for all farming and 
harvesting.  The cost of the base pasture was $905 /ha, the high production pasture was 
$1,363/ha and $3,959/ha for the CFR.  These budgets are detailed in Appendix 1.  
Concentrate was costed at $330/t delivered which was the approximate average price paid by 
NSW DPI for concentrate purchased at EMAI for 2005 and 2006 adjusted to 2006 dollar 
value.  Required feed inputs from the pasture, CFR and concentrate were determined by the 
use of the SEM feed budgeting model and compared with data from the Corstorphine trials. 
 
Common fixed costs 
Common fixed costs include accounting, insurance and administration costs, rates and 
telephone charges and other sundry items.  Milkbiz benchmarks suggest common fixed costs 
would be in the range from 4 to 6 per cent of total dairy income, or 3 c/L.  A value of 5 per 
cent of total dairy income was used in the model. 
 
Labour inputs and costs 
All labour was included in the whole farm model as paid labour, and a ratio of 80 cows per 
labour unit was used.  For validation, the ABARE (2006) survey found that for large herds, 
over 220 cows, labour productivity was 425,000 litres/labour unit and 80 cows per labour 
unit.  The 80 cows per labour unit used in this study is conservative when it is considered that 
farming and harvesting contractor costs are included in the pasture and CFR costs and charges 
for irrigation and feeding out of silage are also included in the CFR variable costs.  A labour 
cost of $60,000 per annum including on-costs was included.  
 
A summary of the incomes and costs associated with the whole farm model are provided in 
Table 2.4.  Additional assumptions regarding the asset values are also necessary, and include 
a land value of $12,000 /ha and asset values for building and machinery and vehicles of 
$600,000 and $70,000 respectively. 
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Table 2.4  Summary of income and cost assumptions used in the whole farm analyses 

  Source:  
Economic data   
INCOME   
  Milk price $0.35/L Actual 05/06 NSW price 
  Cattle sales $500/hd (cull cows) Refer to 1 below. 
COSTS   
  Herd costs $86/cow MilkBiz 
  Shed costs 2.0 c/L 1.0 - 1.5c/L 

 
  Feed costs   
     CFR $3,959/ha Appendix 1  
     Pasture (high 

production) 
$1,363/ha Appendix 1 

    Pasture (base 
scenario) 

$905/ha Appendix 1 

     Pasture silage $100/ha This study 
     Pasture hay $100/ha This study 
     Concentrate $330/t as fed NSW DPI 
   
  Other variable costs 1.0 c/L MilkBiz 
Repairs & 
Maintenance 

5% of total dairy income MilkBiz 

  Labour $60,000/ EFT This study 
   
Replacement cows $1,000/cow This study 
   
ASSETS   
  Land $12,000/ ha This study 
Buildings and 
Machinery 

$600,000 This study 

Vehicles $70,000 This study 
Assumptions attributed to this study include: 1Cow cull price assumes 267 c/kg dressed weight (dw) ABARE 
(2007), equivalent to 105 c/kg lw (assuming 9% marketing and transport costs and charges, and dw of 43%), a 
discount is also applied to reflect a proportion of cull cows due to health issues do not make abattoir 
specifications.  
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3. Results and Discussion 
3.1.  Comparison of scenarios 

Results of the whole farm budgets show that the four scenarios achieved increased dairy gross 
margin and net profit over the base scenario (Table 3.1, Figures 3.1 and 3.2).  For each of the 
scenarios increased stocking rates and higher production per cow resulted in increased dairy 
income and increased total variable costs.  With the exception of the good pasture 
management scenario, feed costs per cow were higher than the base scenario.  However, the 
dairy gross margin was higher for each of these scenarios ranging from $4,204/ha for the 
good pasture management system to $6,254/ha for the Target CFR scenario. Similarly, each 
of the scenarios 2 to 5, achieved an increase in return of assets above scenario 1, ranging from 
3.4 per cent by improving pasture management including increased stocking rate to 12.0 per 
cent through achieving the targeted production of the CFR.  In comparison, scenario 1, the 
base case, achieved a return on assets of 0.9 per cent.  In the case of the scenarios 4 and 5, 
which incorporated CFR covering 35 per cent of the dairy area, an additional cost including 
financing and depreciation from an investment in a feed pad and feedout machinery was 
included.  This was taken from the companion analysis undertaken in Alford et al. (2009a).   
 
A factor impacting the results was the cost of labour and how it was determined.  As 
previously described (refer to Section 2.2), the labour requirements were set at 80 cows per 
labour unit, the Australian average for larger herds (ABARE, 2006).  This meant that for the 
scenarios with lower production per cow, scenarios 1 and 2, labour costs are relatively higher 
(10.8 c/L) on a per litre of milk basis compared to the scenarios 3, 4 and 5 with labour costs of 
8.2 c/L (Table 3.3).  Alternative assumptions regarding the labour requirement, such as 
determining requirements on some combination of cows and litres per labour unit would 
impact on the relative profitability of the scenarios. 
 

 Table 3.1  Comparison of key economic outcomes for the various whole farm scenarios 

Scenarios1 Dairy 
Income 

Total Variable 
Costs 

Feed 
costs 

Dairy Gross 
Margin 

Net 
Profit 

Return on 
Assets 

 $ $ $/cow $/ha $ % 
1 775,157 425,571 955 2,462 24,097 0.9 
2 1,291,944 694,997 930 4,204 99,132 3.4 
3 1,611,381 892,165 1,337 5,065 173,788 6.0 
4* 1,611,387 845,536 1,248 5,393 232,024 8.1 
5* 1,611,387 723,379 1,016 6,254 354,181 12.0 
1 1: Base, 2: Good Pasture Management, 3: Pasture + Supplement, 4: CFR (Actual), 5: CFR (Target) 
* Note the CFR scenarios incorporate a $250,000 infrastructure investment, at 9 per cent interest and additional 
depreciation, for feedpad and feed out machinery. 
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Figure 3.1  Comparison of Income and Return on Assets (RoA)  
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Figure 3.2  Comparison of Gross Margin and Net Profit  

 

Table 3.1  Paid labour requirements  

Scenarios1 Cows per 
labour unit 

Litres per 
labour unit 

Labour 
Cost 

Labour 
Cost 

Labour 
Cost 

 Cows/l.u. L/l.u. ¢/L $/cow $/ha 
1 80 553,040 10.8 750 1,800 
2 80 553,040 10.8 750 3,000 
3 80 734,162 8.2 750 2,775 
4 80 734,162 8.2 750 2,775 
5 80 734,162 8.2 750 2,775 

1 1: Base, 2: Good Pasture Management, 3: Pasture + Supplement, 4: CFR (Actual), 5: CFR (Target) 
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Additional Infrastructure to coincide with herd expansion 
Given the need to increase the size of the dairy herd and significantly lift total milk 
production from the base scenario to scenarios 2 to 5 it was assumed in many instances that 
such spare capacity on a dairy farm would not be available.  Therefore, additional expenditure 
was included.  The additional dairy farm capacity is in terms of dairy shed and vat capacity 
and associated effluent systems and laneways.  This was assumed to be the same for the 
scenarios 2, 3, 4 and 5 (Table 3.4). Note that additional livestock capital expenditure is 
already included in these steady state analyses.   
  

Table 3.2  Additional capital expenditure for Scenarios 2 to 5 

 Additional Capital Expenditure 
Dairy $250,000 
Vat $100,000 
Effluent system $  50,000 
Laneways $  30,000 
 
Total 

 
$430,000 

 
When additional infrastructure costs to expand the milking capacity for the farm scenarios 
other than the base case were included, the return on assets was lower for each of the 
scenarios 2 to 5.  These ranged from 1.7 per cent for the good pasture management system 
(Scenario 2) to 5.2 and 8.6 per cent for the actual and target CFR scenarios respectively 
(Scenarios 4 and 5) (Table 3.5).   
 

Table 3.3  Comparison of economic measures after investing additional capital 

Scenarios1 Dairy Gross 
Margin 

Overhead 
Costs 

Net Profit Return on 
Assets 

 $/ha $/L $/ha % 
1 2,462 0.141 170 0.9 
2 4,205 0.137 139 1.7 
3 5,066 0.115 889 5.0 
4 5,394 0.12 883 5.2 
5 6,248 0.12 1,736 8.6 

1 1: Base, 2: Good Pasture Management, 3: Pasture + Supplement, 4: CFR (Actual), 5: CFR (Target) 
 

3.2.  Sensitivity Testing 

Key inputs were identified as being likely to impact upon the relative profitability of the 
different scenarios; these included the cost of water, concentrate and urea fertilizer.  These 
were tested by parametric budgeting with prices for water being $30/ML (pumping costs 
alone), $100/ ML and $200/ ML, in addition to pumping costs.  Concentrate prices tested 
were $330/t DM, $450/t DM and $600/t DM, while urea fertilizer prices of $630/t, $815/t and 
$1000/t were used.   
 
Higher grain and urea prices were used in this study than that used in Alford et al. (2009a), 
which were based upon historical price ranges.  Recent research and market commentary 
suggests that higher grain prices are likely in the medium term due to increasing demand for 
grain for human consumptions and demand for grain from the international biofuel industry 
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(ABARE, 2008).  Similarly, higher expected oil prices will increase the cost of urea.  This 
supports the use of higher concentrate and urea prices in the parametric budgets.   
 
The sensitivity of the different scenarios to changes in key feed related input prices 
(concentrate, irrigation water and urea) are provided in Table 3.6 and shown graphically in 
Figure 3.3.  These results show the impact of increasing input prices on the return on assets 
(RoA) of the farm expressed as a percentage, the preferred measure of farm profit to measure 
the efficiency of all resources used (Malcolm, 2004b).  
 
The slopes of the curves in Figure 3.3 show the relative sensitivity of each scenario’s 
operating profit to a change in price of each of the three key feed related inputs.  The scale on 
the vertical axis (operating profit $) of each graph is the same.  These slopes are presented in 
Table 3.7.  All the slopes are negative, as increasing the cost of an input reduces the operating 
profit of the farm business.  While the greater the absolute number that is the steeper the slope 
indicating that more sensitive net profit of the business is to the particular input cost.  For 
example, all the farm scenarios are relatively insensitive to the cost of urea, while the Pasture 
+ Supplement system is especially sensitive to the cost of concentrate (-8.5).  The CFR 
system has the highest sensitivity to the price of water (-6.5) although only marginally higher 
than that of the high input pasture systems (-6.0).     
 
To further examine the sensitivity of the production systems described, the input prices for 
urea, irrigation water and concentrate feeds were varied simultaneously.  Results in terms of 
net profit ($/ha) and RoA (%) are presented in Tables 3.8 and 3.9 respectively. Overall, the 
CFR scenarios (Actual and Target) were relatively robust with their RoA’s consistently higher 
than the other scenarios 1, 2 and 3.  At the lower grain price of $330/t, the CFR Actual and 
the Pasture + Concentrate scenarios achieve very similar RoA with the CFR Actual being 0.2 
to 0.3 per cent higher across the urea and water price combinations tested.  However, the 
Pasture + Concentrate scenario was found to be vulnerable in terms of net profit (Table 3.8) 
and return to assets (Table 3.9) to rising concentrate prices with the profitability of the 
production system decreasing relative to all the other scenarios as concentrate prices 
increased.  
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Figure 3.3   Impact on operating profit of increasing a) irrigation water; b) concentrate 
costs and c) urea fertiliser costs  
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Table 3.5 Relative sensitivity of the various scenario’s operating profit to increases in the 
unit cost of three major feed related inputs 

Scenario 1 2 3 4 5 
      
Water -3.0 -6.0 -6.0 -6.5 -6.5 
Concentrate -3.0 -6.2 -8.5 -4.8 -2.2 
Urea -0.5 -0.8 -0.8 -0.8 -0.8 

1 1: Base, 2: Good Pasture Management, 3: Pasture + Supplement, 4: CFR (Actual), 5: CFR (Target) 
 
It is worth noting that the good pasture scenario (scenario 2) did not achieve particularly high 
profitability given the assumptions made, especially with higher water charges.  With a 
combination of the lowest key input costs tested the RoA was 1.7 per cent compared with 0.9 
per cent for the base scenario.  This is in part explained by the assumption made that 
additional capital is included in Scenario 2.  Further labour costs are relatively high due to the 
assumption that labour is based upon 80 cows per labour unit and the good pasture system has 
the largest number of cows.  However, compared with the other intensification scenarios these 
cows also have a lower production per cow, disadvantaging the good pasture system relative 
to the other scenarios.  Another assumed technical coefficient for labour would have resulted 
in different economic outcomes.  This dilemma is faced by any budgeting method projecting 
input requirements, including mathematical programming techniques.  A more realistic 
solution might be a technical coefficient for labour based upon a combination of cow numbers 
and yield per cow.     
 
Importantly, the methodology here did not intend to identify the optimal allocation of 
resources and, hence, production targets (per ha and per cow) for each of the production 
systems analysed.  For example, a more moderate level of expansion requiring less capital 
investment may have resulted in different profitability results.  However, this would require 
use of sophisticated mathematical programming techniques that can effectively capture the 
different potential production systems described.     
 
Further, each scenario does not in reality represent a discrete production system, rather the 
different production systems might be adjusted strategically or tactically in a dynamic 
environment by a farm manager in response to critical input costs.  Despite these limitations 
the current whole-farm steady state analysis does indicate that the profitability of the CFS 
system, even at the lower productions levels achieved in farm scale trials, can compare 
favourably with more traditional strategies to increase productivity.  For example, by 
increasing concentrates fed in concert with increased pasture production and utilisation.  
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4. Conclusions 
The economic evaluation of the CFR technology undertaken in this study used biophysical 
modelling and preliminary results from trials conducted at the University of Sydney’s 
Corstorphine Dairy.  These applied steady state whole farm budgets to compare alternate or 
progressive scenarios that might be considered by farmers looking at the potential to increase 
farm productivity through their feeding system.  The base farm scenario included a milking 
area of 140 ha and a stocking rate of 2.4 total cows/ha, utilising approximately 12 t 
DM/ha/year under irrigation, producing 16,000 L/ha/year from 6,900 L/cow, achieved 0.9 % 
return on assets.  A pasture and supplement (Pasture + Concentrates) production system 
implemented on the base farm achieved 6 per cent return on assets (3.7 cows/ha, 9,000L/cow 
and 2.3 t DM/cow concentrates) while the CFS system achieved return on total assets of 8 to 
12 per cent, based upon actual or targeted (best case) forage yield results, respectively.  The 
CFR systems also achieved relatively high RoA when the capital costs of additional 
infrastructure to accommodate herd expansion were accounted for.  The CFR Actual achieved 
a similar RoA to the Pasture + Concentrate scenario, 5.2 per cent and 5.0 per cent 
respectively.  
 
Sensitivity of the production systems to selected key input prices, including the cost of 
irrigation water, concentrates and urea fertilizer, using parametric budgeting was undertaken.  
The CFR system was found to have the highest sensitivity to the price of water although only 
marginally higher than that of the high input pasture systems.  When these input prices were 
varied, simultaneously, the CFR scenarios (Actual and Target) were relatively robust with 
RoAs consistently higher than for the other scenarios.  At a low grain price, the CFR Actual 
and the Pasture + Concentrate scenarios achieved similar RoA, while the CFR Actual scenario 
had a higher RoA across the urea and water price combinations tested.  The Pasture + 
Concentrate scenario was most sensitive to concentrate prices with the profitability of the 
production system decreasing relative to all the other scenarios as concentrate prices 
increased.  These results broadly reflect the generally higher efficiency achieved by the CFR 
with respect to these key inputs.  
 
This whole-farm steady state analysis supports the hypothesis that the CFS system even at the 
lower realised production levels represented by CFR Actual, compares profitability with more 
traditional strategies used by farmers to increase farm productivity and profitability such as 
increasing concentrates fed in concert with increased pasture production and utilisation. 
However, these results looked at a steady state situation after the implementation of the 
systems on farm, and so do not look at implementation costs associated with adopting the 
technology on farm, which will be particularly dependent upon the current financial 
circumstances of individual farm businesses. 
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Appendix 1:  Pasture and CFR Budgets used for Whole 
Farm Model 
 

BASE PASTURE    2005/06 dollar values 

Pasture Yield (t DM/ha utilised) 12.0     

      

      

 units /ha  $/unit   

      

Seed - annual ryegrass (kg) 30   $    4.00    $       120.00  

Fertilizer (kg)      

 - triple super 200   $    0.65    $       129.20  

 - potash 200   $    0.61    $       121.60  

 - topdress - Urea  500   $    0.63    $       315.00  

Contractor rates (hrs)      

 - sowing 1   $  53.55    $         53.55  

 - fertiliser spreading (x 2) 0.1   $101.50    $         20.30  

 - topdressing (Urea) (x 4)  0.1   $101.50    $         40.60  

Slashing (hrs) 0.2   $  72.45   $         14.48 

Irrigation (ML) 3   $  30.00   $         90.00 

      

Total variable costs ($/ha)      $       904.73  

      
Total variable costs ($ /t DM utilised)      $         75.40  

   

Note: No allowance for labour has been included including irrigation labour.   
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WELL MANAGED, HIGH INPUT PASTURE    2005/06 dollar values 

Pasture Yield (t DM/ha utilised) 17.0      

       

       

 units /ha  $/unit    

       

Seed - annual ryegrass (kg) 30   $    4.00    $       120.00   

Fertilizer (kg)       

 - triple super 200   $    0.65    $       129.20   

 - Blend 400   $    0.70    $       280.00   

 - topdress - Urea 800   $    0.63    $       504.80   

Contractor rates (hrs)       

 - sowing 1   $  53.55    $         53.55   

 - fertiliser spreading (x2) 0.1   $101.50    $         20.30  

 - topdressing (Urea) (x6) 0.1   $101.50    $         60.90  

Slashing (hrs) 0.2   $  72.45    $         14.49   

Irrigation (ML) 6   $  30.00    $       180.00   

       

Total variable costs ($/ha)      $    1,363.24   

       

Total variable costs ($ /t DM utilised)      $         80.20   

       

Note: No allowance for labour has been included including irrigation labour.  

 
CFR Budget 
The average cost of the CFR per hectare used in the model is based upon the average of three 
years of CFR budgets allowing for adjustments in fertilizer applications and yields.  Total 
variable costs for the CFR are $4,329/ha (Year 1), $3,759/ha (Year 2) and $3,787 (Year 3) for 
an average cost of $3,959/ha. 
 
Year 1 CFR 

BRASSICA      
      
Variable costs units /ha  $/unit   
      
Seed 5 kg  $    5.00    $        25.00  
Fertilizer      
 - Superphosphate + Mo 306 kg  $    0.40    $       122.40  
 - Single superphosphate  kg  $    0.36    $             -    
 - Nitram 197 kg  $    0.50    $        98.50  
 - Muriate of Potash 103 kg  $    0.61    $        62.62  
 - Blend (24-4-13) 400 kg  $    0.70    $       280.00  
 - topdress - Urea 158 kg  $    0.63    $        99.54  
Contractor rates      
 - roll 1  /ha  $   31.50   /ha  $        31.50  
 - initial fertilizer 0.2 hrs/ha  $ 101.50    $        20.30  
 - topdressing (Nitrograze) 0.1 hrs/ha  $ 101.50    $        10.15  
 - topdressing (Urea) 0.1 hrs/ha  $ 101.50    $        10.15  
      
Total Variable Costs    $/ha  $       760.16  
      
Yield     12 tDM 
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CFR Year 1 Cont’d 
$ / kgDM      $          0.06  
$ /MJME      
      
LEGUME      
Variable costs units /ha  $/unit   
      
Seed      
 - Persian clover 15 kg  $    4.45    $        66.75  
 - Maple pea (cv. Secada) 210 kg  $    0.80    $       168.00  
Fertilizer      
 - Blend (24-4-13) 164 kg  $    0.70    $       114.80  
 - Triple SuperP 177 kg  $    0.65    $       114.34  
 - topdress - Urea 143 kg  $    0.63    $        90.09  
Herbicide (Glyphosate) 3 L  $    5.00    $        15.00  
Contractor rates      
 - spray 1   $   22.00   /ha  $        22.00  
 - sowing 1 /ha  $   53.55   /ha  $        53.55  
 - pregrazing fertiliser spreading 0.1 hrs/ha  $ 101.50    $        10.15  
      
      
Total Variable Costs    $/ha  $       654.68  
      
Yield     3.5 tDM 
$ / kgDM      $          0.19  
$ /MJME      
      
      
MAIZE Yield     
 26.6 t DM/ha    
 8.9 MJ ME/kg DM   
 33% DM (assumed)   
      
Variable costs units /ha  $/unit   
      
Seed 31.25 kg  $    8.00    $       250.00  
Fertilizer      
 - Lime 4000 kg  $    0.05    $       200.00  
 - MAP 102 kg  $    0.68    $        69.77  
 - DAP 407 kg  $    0.67    $       271.47  
 - Urea 533 kg  $    0.63    $       335.79  
 - Muriate of Potash 407 kg  $    0.61    $       247.46  
Pre-emergent herbicide (Dual Gold) 3 L  $   12.00    $        36.00  
 - glyphosate 3 L  $    5.00    $        15.00  
Contractor rates      
 - lime spreading 0.2 hrs/ha  $ 101.50    $        20.30  
 - direct drill 1   $   89.25   /ha  $        89.25  
 - topdressing (Urea) 0.2   $ 101.50   /ha  $        20.30  
 - presowing fertiliser spreading 0.1 hrs/ha  $ 101.50    $        10.15  
Irrigation 8.3 ML  $   30.00    $       249.00  
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CFR Year 1 Cont’d 
Silage costs      
 - precission chop/ cartage  1.5 hrs/ha  $ 260.00   /hr  $       390.00  
 - rolling 81 wet t  $    3.00   /wet t  $       241.82  

 - plastic seal 63 m2  $    1.10  $/m2  $        69.30  
 - feedout costs 13.3 hrs/ha  $   30.00    $       399.00  
      
Total Variable Costs    $/ha  $    2,914.60  
      
Feedout wastage  20%     
      
Total Variable Costs (after wastage) per kgDM     $        0.137  
      
      
Total CFR      
Total forage yield (tDM/ha) 42.1  36.78 after wastage 
Total variable cost ($/ha)  $    4,329.45      

 
Year 2 CFR 

BRASSICA      
      
      
Variable costs units /ha  $/unit   
      
Seed 5 kg  $    5.00    $        25.00  
Fertilizer      
 - Superphosphate + Mo 250 kg  $    0.40    $       100.00  
 - Triple superphosphate 100 kg  $    0.65    $        64.60  
 - Nitram  kg  $    0.40    $             -    
 - Muriate of Potash 250 kg  $    0.61    $       152.00  
 - Blend (24-4-13) 300 kg  $    0.70    $       210.00  
 - topdress - Urea 450 kg  $    0.63    $       283.50  
Contractor rates      
 - roll 1  /ha  $   31.50   /ha  $        31.50  
 - initial fertilizer 0.2 hrs/ha  $ 101.50    $        20.30  
 - topdressing (Nitrograze) 0.1 hrs/ha  $ 101.50    $        10.15  
 - topdressing (Urea) 0.1 hrs/ha  $ 101.50    $        10.15  
      
Total Variable Costs    $/ha  $       907.20  
      
Yield     10.7 tDM 
$ / kgDM      $          0.08  
$ /MJME      
      
LEGUME      
Variable costs units /ha  $/unit   
      
Seed      
 - Persian clover 15 kg  $    4.45    $        66.75  
Herbicide (Glyphosate) 3 L  $    5.00    $        15.00  
Contractor rates      
 - spray 1   $   22.00   /ha  $        22.00  
 - sowing 1 /ha  $   53.55   /ha  $        53.55  
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CFR Year 2 Cont’d 
Total Variable Costs    $/ha  $       157.30  
      
Yield     5.1 tDM 
$ / kgDM      $          0.03  
$ /MJME      
      
      
MAIZE Yield     
 26.2 t DM/ha    
 8.9 MJ ME/kg DM   
 33% DM (assumed)   
      
Variable costs units /ha  $/unit   
      
Seed 31.25 kg  $    8.00    $       250.00  
Fertilizer      
 - DAP 400 kg  $    0.67    $       266.80  
 - MAP 100 kg  $    0.68    $        68.40  
 - Triple SuperP 18 kg  $    0.65    $        11.63  
 - Blend (24-4-13) 88 kg  $    0.70    $        61.60  
 - Urea 530 kg  $    0.63    $       333.90  
 - Muriate of Potash 400 kg  $    0.61    $       243.20  
Pre-emergent herbicide (Dual Gold) 3 L  $   12.00    $        36.00  
 - glyphosate 3 L  $    5.00    $        15.00  
Contractor rates      
 - direct drill 1   $   89.25   /ha  $        89.25  
 - topdressing (Urea) 0.2   $ 101.50   /ha  $        20.30  
 - presowing fertiliser spreading 0.1 hrs/ha  $ 101.50    $        10.15  
Irrigation 6.6 ML  $   30.00    $       198.00  
Silage costs      
 - precission chop/ cartage  1.5 hrs/ha  $ 260.00   /hr  $       390.00  
 - rolling 79 wet t  $    3.00   /wet t  $       238.18  

 - plastic seal 63 m2  $    1.10  $/m2  $        69.30  
 - feedout costs 13.1 hrs/ha  $   30.00    $       393.00  
      
Total Variable Costs    $/ha  $    2,694.71  
      
Feedout wastage  20%     
      
Total Variable Costs (after wastage) per kgDM     $        0.129  
      
      
Total CFR      
Total forage yield (tDM/ha) 42  36.76 after wastage 
Total variable cost ($/ha)  $    3,759.21      
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Year 3 CFR 
BRASSICA      
      
Variable costs units /ha  $/unit   
      
Seed 5 kg  $    5.00    $        25.00  
Fertilizer      
 - Superphosphate + Mo 250 kg  $    0.40    $       100.00  
 - Triple superphosphate 100 kg  $    0.65    $        64.60  
 - Nitram  kg  $    0.40    $             -    
 - Muriate of Potash 200 kg  $    0.61    $       121.60  
 - Blend (24-4-13) 300 kg  $    0.70    $       210.00  
 - topdress - Urea 300 kg  $    0.63    $       189.00  
Contractor rates      
 - roll 1  /ha  $   31.50   /ha  $        31.50  
 - initial fertilizer 0.2 hrs/ha  $ 101.50    $        20.30  
 - topdressing (Nitrograze) 0.1 hrs/ha  $ 101.50    $        10.15  
 - topdressing (Urea) 0.1 hrs/ha  $ 101.50    $        10.15  
      
Total Variable Costs    $/ha  $       782.30  
      
Yield     11.6 tDM 
$ / kgDM      $          0.07  
$ /MJME      
      
LEGUME      
Variable costs units /ha  $/unit   
      
Seed      
 - Persian clover 15 kg  $    4.45    $        66.75  
Herbicide (Glyphosate) 3 L  $    5.00    $        15.00  
Contractor rates      
 - spray 1   $   22.00   /ha  $        22.00  
 - sowing 1 /ha  $   53.55   /ha  $        53.55  
      
      
Total Variable Costs    $/ha  $       157.30  
      
Yield     3.9 tDM 
$ / kgDM      $          0.04  
$ /MJME      
      
      
MAIZE Yield     
 29.2 t DM/ha    
 8.9 MJ ME/kg DM   
 33% DM (assumed)   
      
Variable costs units /ha  $/unit   
      
Seed 31.25 kg  $    8.00    $       250.00  
Fertilizer      
 - DAP 400 kg  $    0.67    $       266.80  
 - MAP 170 kg  $    0.68    $       116.28  
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CFR Year 3 Cont’d 
 - Triple SuperP  kg  $    0.65    $             -    
 - Blend (24-4-13) 70 kg  $    0.70    $        49.00  
 - Urea 530 kg  $    0.63    $       333.90  
 - Muriate of Potash 450 kg  $    0.61    $       273.60  
Pre-emergent herbicide (Dual Gold) 3 L  $   12.00    $        36.00  
 - glyphosate 3 L  $    5.00    $        15.00  
Contractor rates      
 - direct drill 1   $   89.25   /ha  $        89.25  
 - topdressing (Urea) 0.2   $ 101.50   /ha  $        20.30  
 - presowing fertiliser spreading 0.1 hrs/ha  $ 101.50    $        10.15  
Irrigation 7.5 ML  $   30.00    $       225.00  
Silage costs      
 - precission chop/ cartage  1.5 hrs/ha  $ 260.00   /hr  $       390.00  
 - rolling 88 wet t  $    3.00   /wet t  $       265.45  

 - plastic seal 63 m2  $    1.10  $/m2  $        69.30  
 - feedout costs 14.6 hrs/ha  $   30.00    $       438.00  
      
Total Variable Costs    $/ha  $    2,848.03  
      
Feedout wastage  20%     
      
Total Variable Costs (after wastage) per kgDM     $        0.122  
      
      
Total CFR      
Total forage yield (tDM/ha) 44.7  38.86 after wastage 
Total variable cost ($/ha)  $    3,787.63      
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