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Key Concepts (1)

• Risk and uncertainty
� Sources of risks are usually known, and risks can be 

assigned a probability (“the odds”)
� ‘uncertainty’ refers to events that cannot be known 

(“the unexpected”)

• The issue is not risk or uncertainty per se
� it is the consequences, and how these are managed



Key Concepts (2)

• Types of risk
� Business risk

• Price risk
• Production risk

� Financial risk
• Ratio of debt to equity

� Environmental risk

• Strategic decisions, and the ensuing sequences of 
events, have greatest impact on all types of risk



Key Concepts (3)
• Risk and profit

� Minimal risk = minimal profit
� Risk – return trade-off

• Decisions are either good or bad, right or wrong
� Good decisions may turn out to be wrong decisions if:

x the odds are not known, or are incorrectly specified
x unexpected events occur

� Only good luck can turn a bad decision into the right 
decision



Research tools

• Price risk calculators
• Biophysical response functions
• Static models

– Eg linear programs, UDDER, Future Dairy (Ho et al.
2004)

• Dynamic models
– Eg GrassGro (Moore et al. 1997), Dexcel WFM 

(Wastney et al. 2002), DairyMod (Johnson et al. 2008)



Investigating production risk

• Dynamic or stochastic models
• Key production drivers must be emergent properties of 

the model, eg pasture growth, pasture intake, per-cow 
production

• Examples of use:
– Relationship between profit and risk for different stocking rates 

(eg. Salmon et al. 2004)
– Inter-annual variability in pasture growth outcomes (Chapman et 

al. 2005; Cullen, Johnson, White et al. unpublished
– Optimal management inputs for different levels of capital 

investment (Neal et al. 2005)



Inter-annual variability in pasture growth
Terang, SW Victoria, perennial ryegrass pasture, 100 years climate 

date (1900-1999): DairyMod predictions
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Inter-annual variability in pasture growth
Terang, SW Victoria, perennial ryegrass pasture, 100 years climate 

date (1900-1999): DairyMod predictions
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date (1900-1999): DairyMod predictions



Risk and decision-making
Cumulative distribution functions for 3 stocking rates with starting equity of 

$1m: Dexcel WFM predictions
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Investigating environmental risk

• Key issues (Clark et al. 2007, Monaghan et al. 2007):
– Water quality (surface and ground waters)
– Greenhouse gas emissions

• Relationships between management and environmental 
outcomes are less well-defined than relationships 
between management and production

• Hence, more difficult to place probabilities against risks
• Annual operating nutrient surpluses are the norm, but 

where do these surpluses end up? 



N leaching
Terang, SW Vic, 2.25 cows/ha, 46 years (1961-2006): DairyMod predictions
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N leaching
Terang, SW Vic, 2.25 cows/ha, soil nitrate-N profile after 46 years of 124 kg 

N/ha/year fertiliser: DairyMod predictions
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Future industry challenges

• Profitability
• Climate change

• Water scarcity and cost
• NRM compliance

• Biofuels?



RD&E needs (1)

• More explicit recognition of, and accounting for, risk in 
biophysical component and systems research

� Both production and environmental risk

• Estimate the odds, be able to talk about probabilities

• Greater acceptance of models as research tools, and of 
simulation modelling as a research discipline, but:

• Models must be ‘fit for purpose’



RD&E needs (2)

• At what point do we judge that simulation models can 
predict system properties with sufficient accuracy to 
warrant their greater use?

• What criteria should be used to make that judgment?

• Recognise limitations of ‘the data’: some key systems 
properties are very difficult (impossible?) to measure 
with precision



RD&E needs (3)
• Connect simulation tools much more closely to biophysical research 

design and interpretation

• Tools that allow ‘the researcher to become the modeller’ (Johnson et 
al. 2008)

• Broaden thinking and questioning:
– Systems as well as components
– Sequences of events, as well as discrete events

• Attract and train young people to build the necessary technical and 
questioning skills


