How risk varies with location - whole farm modelling of the risk
in high, medium and low rainfall environments of WA – and how
the risk profile is different
The main reason cited for managing a mixed farm is to reduce the overall business risk
between the two enterprises (livestock and cropping). Cropping is seen as a riskier
enterprise, with the opportunities for good profits, but also big losses. Meanwhile livestock
enterprises are often seen as less risky, with lower profits, but more consistent returns with a
very low chance of business losses.
Grain and Graze 3 consultants used whole farm modelling across three different rainfall
regions in WA; Merredin (200mm GSR); Dumbleyung (300mm GSR); Esperance (500mm
GSR). It studied the annual financial returns of both the livestock and cropping enterprises,
using long-range input and commodity prices. All business are 60-75% cropping.
Key Findings
The farms were modelled in a steady state (with no major enterprise changes included) using
historic data gathered from each of the individual farm businesses. By inputting details of the
worst price, yield and costs in 10 years, as well as the best 10 years, @risk software was
used to model the results of 5000 ‘simulated seasons’ using a (Monte Carlo analysis). A
Monte Carlo analysis allows different seasonal returns to be modelled, making it more
realistic than the traditional approach of using averages which can mask the variability in
yield or price which may exists.
Graphs were plotted from the data generated and mean (average value) and mode (most
frequently occurring value) were compared. The shape and size of the graphs generated
gives an understanding of the ‘riskiness’ of the different enterprises.
Table 1: Enterprise returns from farm businesses within the WA low, medium and high rainfall
zones

GSR
Cropping $/ha (mean)
Cropping $/ha (mode)
Livestock $/ha (mean)
Livestock $/ha (mode)

Merredin
(low rainfall)
200mm
$156.40
$149.67
$37.57
$29.46

Dumbleyung
(medium rainfall)
300mm
$319.44
$178.20
$227.35
$219.97

Esperance
(high rainfall)
500mm
$283.21
$268.85
$292.66
$284.18

Table 2: Understanding the graphs

X-Axis
Y-Axis
Top bars

Graph shapes

Enterprise returns per hectare
Riskiness of the enterprise – how often a result can be
expected
Show the decile of different returns. They are situated on the
10% decile and 90% decile returns of the cropping
enterprise.
An enterprise that is flat and low, shows it has a chance of
large variances of returns between seasons (eg cropping =
red). In most regions the cropping returns per hectare vary
from -$200/ha and +$800/ha.
While enterprises with a narrow, pointy graph, shows there is
less variance of returns between seasons (eg livestock =
blue). Meanwhile the livestock returns per hectare vary from
$0/ha and $400/ha (with some differences between regions
of about $50/ha).

Figure 1: Crop gross margin compared with Livestock gross margin ($/ha) Merredin

Figure 2: Crop gross margin compared with Livestock gross margin ($/ha) Dumbleyung

Figure 3: Crop gross margin compared with Livestock gross margin ($/ha) Esperance

These results show that there is a difference in ‘riskiness’ of both cropping and livestock
enterprises across the three rainfall zones of WA’s mixed farming regions. In the medium and
high rainfall regions cropping has a small chance (less than 1 in 10 years) of making a loss in

a poor season, meanwhile livestock will almost always make a profit. In the low rainfall zone
cropping has an increased chance of making a loss (about 1 in 4 years), while livestock
enterprises about 1 in 10 years. There is a much larger upside to cropping in WA’s low
rainfall region. This means that while the risk of a loss is higher in the low rainfall regions, the
opportunity for large profits is also higher (upside risk). Meanshile in the medium and low
rainfall regions, the cropoping gaph is more rounded, indicating that there is less upside in
cropping enterprise, but also less downside risk.
This demonstreates that risk can be either negative or positive. Risk come from the latin word
‘riscare’ which means ‘to dare’. Farmers understand fully the benefits of upside and downside
risk. This work shows that you must make the most of the ‘financially good years’, especially
in low rainfall areas. Reducing debt and preparing the business for the poor years.
In conclusion
Farm businesses often use enterprise gross margins to make decisions on enterprise mix.
This work shows that on mixed farms in the medium and high rainfall zones across WA,
cropping and livestock enterprises can make similar returns. However the riskiness of each
enterprise differs. There is a greater chance (less than 1 in 10 years) of making a loss on the
cropping enterprise.
However in the low rainfall regions of WA, there are large differences between the expected
returns for livestock and cropping. The riskiness of a cropping enterprise is also higher with a
1 in 4 year chance of making a loss (only a 1 in 10 in the livestock enterprise).
There is no right or wrong way to decide on an enterprise mix. Just as there is no ‘right’
enterprise mix. Farmers should use these graphs to determine their own personal level of
risk, focus their energies on the enterprises they enjoy, and continue to evaluate the role risk
plays in their mixed farming returns.
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