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I ntroduction
• My proj ect l ooks at f armer deci si on maki ng under  

uncert ai nty

• U ncert aint y in
- crop w at er demand
- wat er al l ocati ons
- te mpor ary w at er pri ces

• T oday,  for get ab out th e uncert ai nty,  j ust f ocus on 
v ari ab ility



This semi na r:

• Few concepts
• Brief look at the farm models
• Brief look at water markets
• Some results
• Discussion:

- about the modelling
- implications of results



Righ ts to irrig a tion wate r

• Permanent entitlement (ML)

• Allocation (%), updated through season

• Trading – temporary



Final allocations (Goulburn system)
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G oul b urn s ys tem

• 10 nodes

• Trade pretty freely
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M ode l l ing fra mew ork

• Farm models: optimisation models

• Water market model



Farm  indus try m ode l s
• Three industries:

- dairy
- horticulture
- mixed cropping and grazing

• Short run annual models:
- fixed permanent entitlement
- fixed maximum crop areas
- fixed number of cows



• Horticulture and mixed farming: profit 
maximisers – is it better to grow crops or 
sell water instead?

• Dairy: cost minimiser – what is best mix of 
pastures versus grain to feed cows?



• Get optimal responses as a function of the 
temporary water market price.

• Varies with crop water demands

• Interesting point: optimal irrigation doesn’t 
depend on allocations.

• Can also get a bid/ask price



Wa ter markets

• Benevolent dictator/Walrasian auctioneer

• Finds the market clearing temporary water 
market price

• Allocates from lowest value to highest value 
first



M ode l l ing fra mew ork
Allocations and crop water demand

Farmer Farmer Farmer Farmer

Water market

Farmer Farmer Farmer Farmer



Res ul ts for wate r ma rke ts



P rice  a nd v ol ume
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T ra de and alloca tions
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T ra de by indus try
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Res ul ts for wate r us e
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Wes te rn wate r us e (mixed c&g)
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Central wate r us e (da iry)
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Eas tern wate r us e (a real mix)
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S ummary
• The amount traded and market clearing 

price vary a lot with hydroclimatic variables

• In some regions water use almost 
completely vanishes in high price years

• Implications of this variability…
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