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Summary 

An economic analysis of four different pasture improvement scenarios was conducted to help 
identify the value of sowing phalaris pastures in the southern Wimmera region of Victoria. The case 
study paddocks used for the economic analysis were existing PPS project sites. Actual capital 
costs, maintenance costs and production data, recorded by the producers, was used in the analysis. 
Surveys and monitoring paddocks also provided a better understanding of the annual production of 
phalaris over its lifespan.  The capital cost of the pasture improvement alone ranged from $360/ha 
to $447/ha. The cost of the additional livestock required was also included in the analysis. Sowing 
phalaris pasture allowed producers to increase stocking rates from 100% to 150% compared with 
their unimproved/annual pastures.  The average internal rate of return for pasture improvement at 
the 4 sites was 31.1% with an average payback period of 5.5 years, when the gross margin was 
$30/DSE. When the gross margin was increased to $50/DSE, to reflect current commodity prices, 
the average IRR was 45.8% and the average payback period was 4.5 years. The high IRR’s 
calculated indicate that pasture improvement is a very worthwhile investment. Large increases in 
stocking rate were achieved on the improved pastures, which meant the payback periods calculated 
are lower than in some other studies.  

Background 

Establishing deep-rooted perennial pastures such a phalaris is well documented to have large 
productivity and environmental benefits for livestock enterprises. However, pasture improvement 
also has a high capital cost. If producers have an establishment failure or if they have issues with 
pasture persistence, this can make the exercise very risky. Some studies report that it can take 8-10 
years for producers to get their money back (payback period) from investing in pasture 
improvement.   The payback period and return on investment will vary with capital costs, the 
increase in stocking rates achieved, the value of the animal enterprise (gross margin $/DSE) and 
the life of the pasture.   An economic analysis of four existing PPS project sites was done to help 
identify the value of sowing phalaris pastures. 

Method  

Trial Sites used in analysis 

 Greenfields: Glenlofty site – Holdfast GT phalaris/sub clover established in May 2014.  

 Mooneys Gap: Ararat Evergraze supporting site – Holdfast GT and Advanced AT phalaris/ 
sub clover established in May 2009 

 Millbanks: Elmhurst MLA PDS site – Holdfast GT and Australian phalaris/ sub clover 
established in May 2009 

 Jallukar Park: Jallukar MLA PDS site – Holdfast GT and Australian phalaris/ sub clover 
established in May 2009 

 



 

 

The sites are managed according to best practice to enable the production potential of the 
paddocks to be determined. 
 
Data recorded for each site 

The following production and persistence data was collected for each paddock to help determine 
the productivity and value of the of phalaris over its lifespan: 

 Pasture composition in winter and spring 

 Plant persistence - frequency of occurrence of desirable sown perennial grass in autumn. 

 Farm diary kept by host farmers of all management practices carried out on each paddock 
over the project period (June 2014 to Mar 2017) including: 

o Dates of when stock went in and came out. 
o Stock numbers  
o Livestock type and condition. 
o Supplementary feed supplied.  
o Paddock inputs and record any yields of hay or silage made off paddock 

This allowed calculation of grazing days and stocking rate (DSE/ha).  
 
Climate and pasture growth  

Pasture growth data was measured for the trial sites over 2-3 years. 

The computer model, GrassGro, was used to generate pasture growth curves for three localities in 
the PPS project area where pasture trials have been conducted. GrassGro allows the variability in 
pasture production over many years to be simulated using historical rainfall and climate data. The 
median (50th percentile) pasture production can be used as a guide to what average stocking rates 
are possible.  The actual pasture growth data that was measured was then compared with the 
longer-term data generated from GrassGro, to help make projections about longer term stocking 
rates to use in the economic analysis. GrassGro is a decision support tool developed by the CSIRO 
Plant Industry division to assist decision making in grazing industries. GrassGro is based on 
decades of field experimentation from across Australia and lets the user focus on the biophysical 
and business outcomes of management decisions. 

Pasture growth curves were generated using GrassGro (version 3.3.6) for 3 locations in the project 
area. Simulations were run from 1970 to 2016.  Pasture simulated was a phalaris/annual grass/ sub 
clover mix with good soil fertility. Soil type was a duplex soil – sandy loam topsoil (15 cm) overlying 
a clay subsoil (85 cm).  A soil fertility scalar of 0.8 was used to represent good soil fertility. 
 
Economic analysis 

A discounted cashflow partial budget was used to compare the additional benefit/cost of the 
“improved pasture” to the “unimproved pasture”. Cash flows over 15 years were modelled. 

The Net Present Value (NPV) and the Internal Rate of Return (IRR) were the measures used to 
be able to compare how spending capital on pasture establishment might stack up against other 
potential uses of the capital.  

NPV is used to determine the present value of an investment by the discounted sum of all cash 
flows received from the project. The NPV is an indicator of the value or magnitude an investment. A 
discount rate is used to adjust future cash flows to the present value. The discount rate chosen is 
meant to reflect the rate of return that could be expected in the market place if this capital was 
invested (opportunity cost). The general rule is that you can accept a project only if its NPV is 
positive, and reject it if its NPV is negative. 

The IRR on an investment or project is the "annualized effective compounded return rate" or rate of 
return that makes the NPV of all cash flows (both positive and negative) from an investment equal 
to zero. It can also be defined as the discount rate at which the present value of all future cash flow 
is equal to the initial investment or, in other words, the rate at which an investment breaks even. 



 

 

An investment is considered acceptable if its internal rate of return is greater than an established 
minimum acceptable rate of return or cost of capital. The higher a project's IRR, the more desirable 
it is to undertake the project. Assuming all projects require the same amount of up-front investment, 
the project with the highest IRR would be considered the best and undertaken first. 

The Payback period is the time it takes for the pasture establishment project to return a positive 
cash flow. 

Assumptions in analysis 

Capital costs – included all actual costs associated with pasture establishment (fertiliser, lime, 
spraying sowing, seed, sowing) at each site plus allowed for purchase of any additional livestock to 
achieve the higher stocking rates on the new pastures.  
The capital cost of additional livestock used was $60/DSE (for 10 year average scenario) and 
$85/DSE (for March 2017 scenario). 
At Greenfields, the paddock was cropped for 2 years before sowing the pasture, and this has been 
included. Fencing costs were not included. 

Enterprise costs – any additional costs associated with running the extra stock (eg. maintenance 
fertiliser, animal health, shearing etc) has been taken into account in the gross margin figure $/DSE.  
Where additional herbicides/insecticides were used to maintain new pastures (eg. winter cleaning at 
Mooney’s Gap in year 2), this cost has been included. 

Benefits - annual production (livestock income, hay income, income contribution to other parts of 
the farm eg. spelling pastures, not having to supplementary feed) 

Stocking rates – actual data was used for each site for the first 3-4 years after sowing. The year 4 
stocking rate was then maintained to year 15 of the analysis.  

Gross margins- two gross margins ($/DSE) for the livestock enterprise have been compared to 
reflect the variability in individual farm performance and also to reflect long term (average of past 10 
years) and current commodity prices (March 2017) 

Typical gross margins for sheep enterprises over past 10 years have been around $30/DSE while at 
present they are around $50/DSE. 

 

 

  



 

 

Results and discussion 
 
Climate  

The long term monthly rainfall patterns and maximum and minimum temperatures for 3 locations in 
the project area are shown in Figure 1. Annual rainfall from 1970 to 2015 is shown in Figure 2. 

 

 
 

Figure 1. Monthly rainfall and temperatures for 3 locations in project area (source: GrassGro). 
 
 
 
 



 

 

 

 
 

Figure 2. Annual rainfall plotted against the long-term average for 3 locations in the project area. 
(Source: GrassGro) 

  



 

 

Pasture growth curves  

Average annual pasture production was 7.6 t DM/ha at Ararat, 6.0 t DM/ha at Stawell and 6.3 t 
DM/ha at Edenhope. All sites have highly variable pasture growth from year to year, with Ararat 
having a slightly longer growing season.  The variability in monthly pasture growth, for each 
location, is shown in Figure 3. Actual total pasture growth recorded for Jallukar (near Stawell) in 
2011 was 5.7 t DM/ha. Total pasture growth for Elmhurst (near Ararat) was 6.0 t DM/ha in 2011, and 
9.9 t DM/ha in 2012. These figures are in line with average total pasture production data simulated 
in GrassGro. 

 

 
 

Figure 3.  Variability in monthly pasture growth, indicated by the 10th, 50th and 90th percentiles, for 
for 3 locations in the project area. 

 



 

 

Economics of pasture establishment  

The total cost of pasture establishment at each site ranged from $360 to $447/ha (Table 1). This is 
higher than for some other districts due to the need for capital inputs of lime.   

Sowing phalaris pasture allowed producers to increase stocking rates from 100% to 150% 
compared with their unimproved/annual pastures (Table 1).   

Table 1. Cost of pasture establishment and stocking rates achieved 

Site Cost of pasture 
establishment 

$/ha 

Average stocking rate 
prior to pasture 

renovation 
DSE/ha 

Peak stocking rate 
to date - after 

pasture renovation 
DSE/ha 

Greenfields 406 6 13 

Mooneys Gap 447 8 21 

Millbanks 360 8 20 

Jallukar 380 6 15 

 
The Internal Rates of Return and the Payback period for each site are shown in Tables 2 and 3. 
Figures shown are before interest has been added on. 
 

Table 2.  Effect of Gross margins (commodity prices) on the Internal Rates of Return for pasture 
establishment at each site.  

Site Internal rate of return (%) 

Gross margin @ $30/DSE Gross margin @ $50/DSE 

Greenfields 21.6 % 32.1 % 

Mooneys Gap 33.4 % 49.4 % 

Millbanks 37.3 % 54.4 % 

Jallukar 31.9 % 47.3 % 

 

Table 3.  Effect of Gross margins (commodity prices) on the Payback period for pasture 
establishment at each site.  

Site Payback period 
(years) 

Gross margin @ $30/DSE Gross margin @ $50/DSE 

Greenfields 7 6 

Mooneys Gap 5 4 

Millbanks 5 4 

Jallukar 5 4 

 
At both Gross Margin/price scenarios, all 4 sites had a very good IRR, making pasture improvement 
a very worthwhile investment (Table 2).  The average internal rate of return for pasture improvement 
at the 4 sites was 31.1% with an average payback period of 5.5 years, when the gross margin was 
$30/DSE (Tables 2 & 3). When the gross margin was increased to $50/DSE, to reflect current 
commodity prices, the average IRR was 45.8% and the average payback period was 4.5 years. 

The Greenfields site had a slightly lower IRR and longer payback period than the other 3 sites. This 
was because the highest stocking rate achieved to date, relative to the stocking rate on the 
unimproved pasture, was lower than at the other sites. This site is still being monitored and the 
stocking rate has the potential to be higher than 13 DSE/ha.  

 
 



 

 

Conclusion 

The high IRR’s calculated for the four trial sites indicate that pasture improvement is a very 

worthwhile investment. Large increases in stocking rate were achieved on the improved pastures, 

which meant the payback periods calculated are lower than in some other studies.  

 


