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The transaction costs are large and universal.

Everyone has transaction costs with water.
Users, government, and environmentalists. Result is contention.

Traders of surface water can be matched neatly one-to-one.
So water markets are active only
when water is controlled with reservoirs and canals.

Users want expensive solutions of steel, concrete & pumps.
They s#i// have high transaction costs.

Ground water is uncontrolled.
Can’t trade 1-to-1. Timing problems.

Even worse with runoff.
Point source pollution can be regulated, ¢ )

. . . . ciment/ primary/thomson_reservoir.asp

but regulating non-point source pollution is hard.

education.melbournewater.co

Typical analysis for water: economic optimization.
Use LP to simulate a market with shared complexity.
Data: » = estimate of water value, e.g. crop prices,

A, b= hydrology, e.g. reservoir & network of pipes,
and maybe required environmental flows.

Dec. variables: ¢ = how much water to take. References:
. B < Becker 1995
Model: max »g, subject to Ag < b. Noalin et al 2003

Dual values give matket prices. Draper et al 2003
Tisdell et al 2004
Yu et al 2003
Solution? A “perfect market”. Wang et al 2003

An interesting academic exercise.
We don’t know users’ profit functions (7).
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Value of moving from central planning to a market system:
lessons from the Israeli water sector

Nir Becker

Auction
Mramum id; $102.00

Placetnd® | enter bid 3t reeat step.
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Allow users to bid for water, vshops/item.aspx?

declaring their value functions over the internet. itemid=3102926
Eliminates transaction costs. Voluntary system.

More sophisticated than an ordinary on-line auction.
A smart market in each catchment.
Use LP to clear a market under constraints.
Requires a market manager to oversee the auction.

Only a little work on smart markets for water.
Surface water: Murphy et al (2000), Cummings et al 2004.
Ground water & general case: Raffensperger & Milke.
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Difficult, you think?

Smart markets are already in active operation for:
electricity,
natural gas,
school catering contracts,
radio frequency spectrum,
MBA course enrolments,
many others.

Electricity & natural gas are here in Australia.
High reliability requirements,
more stringent than needed for water.

Australian catchments already have good hydrology models.
Just add LP & a web page for bids!
Use existing institutions for trading.
Much cheaper than steel, concrete & pumps!

Enabling confluence of technologies: !
. hydrc%logical simulation, ¥ Smart markets

* computation power for simulation & LP, for water

* internet to transmit users’ bids, prices & quantities,

* real time monitoring.

A smart market allows benefits of a modern options exchange.

* Contract fulfilment backed by the exchange.

¢ Parties are anonymous.

* Market manager enforces regulation to ensure fairness & transparency.
* Markets are orderly, especially during stressful conditions.

* Key: low transaction costs!
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Remaining issues & future work

Initial allocations? Already well sussed via politics.

Stochasticity of rainfall? The correct market LP may need to be an SLP.
A deterministic model may be “good enough”.
So much gain to be had by reducing transaction costs!

Future work: multi-commodity smart markets for water.
sutface & ground water,
nitrate, phosphorus & salt,
sediment & impervious cover — prevent flooding,
hydrological effects of deforestation.

This is one of humanity’s most important environmental issues.
Collaborators welcome!




