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Water markets?

Hirshleifer, DeHaven & Milliman 1960; Lund & Israel 1995; Thobani 1997,
McCann & Zilberman 1999; Easter & Rosegrant 1999;
Rosegrant, Ringler, McKinney, Cai, Keller, Donoso 2000; Dinar 2000;
Holland & Moore 2003; Iglesias, Garrido & Gomez 2001; Bate 2002;
Griffin & Characklis 2002; Chakravorty & Umetsu 2003; Gleick 2003;
Foellmi & Meister 2004; Sharp 2004 ...

Negative Chilean experience, Bauer 1997, Thobani 1997.
“Free market” # market.

Gov’t procurement:
Bryan et al 2005 (Australia); FSA 2008 (USA);
Cummings, Holt & Laury 2004 (USA).

]ack Hirshliefer

May I please
have more water?

Srry, your catchment
is tully allocated.

I'll pay you
50 -foot.
$50/acre-foot You must be joking!

Weeks later. ..

I'll pay you
$110/acre-foot.

Okay. But we still
need gov’t
approval.

And I want a
contract to ensute
you deliver.
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Court saysyesto water appeal

THURSDAY , 25 AUGUST 2005

By JOHN KEAST TIMARU
Environment Canterbury (ECan) has been dealt a major blow in its efforts to control
essential water resources.

The Environment Court, in a sometimes harshly critical ruling, has overturned ECan's decision
to stop a $17 million dairy company from doubling its groundwater take in the Rakaia-Selwyn
red (or fully allocated) zone.

ECan fears that 70 other water applications may be affected. There are 320 outstanding
applications for water in Canterbury's seven red zones. ECan's position is to turn down new
applications for water abstraction in them.
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CONTACT US THE INDUSTRY CANEGROWERS G

Your path: The Industry = Classifieds = Water Trading Register

Water Trading Register

Bundaberg

High transaction costs
result in a few big trades.

Buy
Buy: Temporary Transfer, ZDD?.."EIZIEI Phone An

399.
Buy: Zone A4, Up to 150MI(Permanent Trade) Phone DR Tow
Sell

Sell: Zone AD. 30ML Temp Trade (until June 20081, $200/ML

Sell: Zone AD, 100ML Temp Trade (200¢/08 water year), $50(
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More related research

Simulate a water market with LP. Academic only. Dual gives market prices.
Becker 1995, Newlin et al 2002, Draper et al 2003, Tisdell et al 2004,
Yu et al 2003, Wang et al 2003, ...

Smart markets.
Electricity: Schweppe et al, 1988, Spot Pricing of Electricity.
1995: NZ electricity market, Hogan, Read & Ring 1996; Alvey et al 1998.
Lots of great research.
Radio spectrum, natural gas, course registration, Chilean school lunches ...

* Environmental and Resource Economics 17 375-394, 2000.

The Design of “Smart” Water Market Institutions

Using Laboratory Experiments*

JAMES J. MURPHY', ARIEL DINAR?, RICHARD E. HOWITT?, STEVEN J.
RASSENTI* and VERNON L. SMITH?

Ground water: not controlled, but can be optimized.

Burt 1964; Provencher 1993; Carter 1995; Ejaz & Peralta 1995;
Yang 1999; Brozovic 2004; Pulido-Velazquez et al 2005-6; Young 2005;
Sethi, Panda & Nayak 2006; Papadopoulou, Pinder & Karatzas 2006.
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Software: Greenwald 1998,
Ahlfeld & Mulligan 2000.
Minimize cost of

hydraulic remediation.

Ground water market:
Constraints are chosen by gov’t
+ community + hydrologists.
Head differences,
aquifer drawdown,
surface water flows...

Center pivot irrigation, Ogallala Aquifer.
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Spot market for ground water

Data:  F .. ool oy e = impact of user 7 on control pt j at time 7,
Ricer i time » = initial permit of user 7 at time # User pays has R,= 0.
PBuy,,, PSell,,, OBuy,, , OSell,, = user 7s price & qty for bid 4, time 2

= reqd flow at control pt j at time %

control ptj, time # —

Raffensperger
& Milke 2007

Variables: buy,,, sell,;, = bid accepted.

g, = pumping at well 7, period #

1. Max 3 ers jotime =1 2ids 5 (PBuyony,y, — PSellysell ).
2. Sustainability: ¥ v s 2ime s=1 L 9 = U all control pts 7 & petiods 7

3. Bids, 0 < buy,, < Qbuy,,, 0 =< sell,, < OSell,, for all z, £, b.
4. Pumping = scaled initial permit + buy — sell.
oR, + > vids » (bny;— sell,;). Dual var p,, = mkt price.

Guser i time 7z

Surface water & hydroelectric: Pulido-Velazquez, Andreu & Sahuquillo 2006.
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Revenue sufficiency & initial rights aR,

o = % permit allowed.

a=0 o=1.
Users pay gov’t. Over allocated. Gov’t pays usefs.

So find o where net revenue = $0, “user trades.”
Auction manager must have authority to adjust «.

But proportional adjustment is not fair; impacts are not equal.

* Easy to buy extra water for the environment.
Murphy, Dinar, Howitt, Mastrangelo, Rassenti, Smith, 2005.

flf?/f 7

* Uncertainty of data — a red herring.

ich is turned red by the

2 something, esp. a clue, that is or is intended to be
misleading or distracting : the ook is fast-paced, exciting,
and full of red herrings. [ORIGIN: so named from the
practice of using the scent of red herring in training
hounds)

Constructing the Maﬂborough market test.

358 active wells, 180 to 1,3_49,280 m?/day (Blenheim).

N

Nomoml bids; fmcnom of penmt s 5
.Qu”tntlt\ 16.671% ° 233.33% 500 50% 25%
'-'Pr1c¢ o $].OO -$0.80 $O.6O $0.40 $0.20

Simulation: 6 houts ona quad processor, hard.
Optlrmz%non 1 ,009. constraints, 8,885 mnables eqs;

A few well-chosen control points indicate catchment health. |-

Fel ]
|
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Wells, by distance to Lake Ellesmere —
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- , -. Nitrate flow to lake
Smart market for nutrient runoff "
15
10 ' from farm B
Lots of research, no smart markets. ] i
Fox River market failed due to transaction costs. Years
0 2 4 6 b 10 12 14

H, = T conc. at control pt/, time # per user 7 discharge.
Lots of research.

- N e R abodan

Max Y ; (buy,PB; — sellPS)),

Bids: by, = MaxBuy, sell, < MaxSell, for all i.

. Rights: discharge, = InitialPermit; + buy,— sell, for all 7, dual
Susta.mablhty zlz =1 Hydischarge; < S, for all j, all futufelf
Ql, == 0 '

-m-pwg\)e

Péint + non- p@iﬁf soufées
— \Wetlaﬂd— H— <-O I:Ie;L,_Urban & Kostel 2005 ———

Southwest Activity Center,
Volisia County, Fla

Impervious cover

Urban development — increased runoff — flooding + erosion.
Research says use BMPs, which ignore §. Hardin 1968.
Walls & McConnell 2004, Parikh et al 2005:
Impact fees — litigious. Tradable dev. rights — high trans. costs.

Buy & sell land-type area. Raffensperger &

Cochrane 2008

O, = current level of runoff from owner /.
F,(CN,) = effect on channel flow, control point 4, /4 units area, land type /. -

1. Max ZZZ(PB%b% PSell, 5ol )

Bt d=l

2. Bids: 0 < by, < A, 0 < sell; < A.

3. Flow controlZ( O+ ZZ(I%/}/,}/ ., il ,y,) 1; (CN ~ )jS Qmax , for each cp /o

=1 h=1 /=1

Rent on channel capaqty Y Pl Omax, — Zj an’)

Smart market for sediment

From hydrology discharge model,
get impact coefficients I,
= sediment that reaches control pt £
from land owner .

¢ Spreadsheet for users, to compare options & costs, help prepare bids.
* . Spreadsheet for the market manager.

aAX 2 e firms 2 .‘; ‘g@,ﬁ.‘“ BUNTANY L il Wi ﬂuk 3 *‘i”m',""’i* i '#
harge,, ' < <Den H?}"f?‘ezfc% firm 7 and step &, s

talDi ltrg& = oc*i?l:rrmt + buy, — sell,

talDlscharge 2 be steps discharge; .

D icfiems | totalDischarge; < sedimentLimit,.

Pinto, Raffensperger
& Cochrane 2008

Gross pool market. Periodie-auction, perhaps 4/year.
Future work: combine IC & sediment.

Lake Tahoe




Some current dialog on smart markets

A Combinatorial Auction Mechanism for Airport Time Slot Allocation
Authorisk 5. T, Rassenti, V. L. Smith, R. L. Bulfin
Source: The Bell Journal of Economies, Vol. 13, No. 2 (Autumn, 1982),

August 5, 2008 Ehye New Hork Eimes

Authority to Fight Landing
Slot Auction Proposal

“When you get on the ground, you'll have to tur

Edgoinate:Nale Beto) oo 8 said William R. DeCota, the

director_ of aviation for the Port Authoritv

25

Main difficulty: initial rights.

. September 19, 2008 Ehc‘.\'rluﬁnrk("f_ﬁmvs
Who owns the landing slots?

Private Ownership of Fisheries
May Shore Up Stocks

Just thinking of “§”
makes people less cooperative!
Vohs, Meade & Goode 20006.

Generalized smart markets for water resources

Max ), (buy PB, — sellPS),

buy; < MaxBuy,, sell;, < MaxSell, for all 7.

q; = Permit, + buy,— sell, for all 7 dual price p;

Aq < Limit. Sustainability! /
Reduce costs for business

and force business in aggregate to act sustainably.
General model: F green cover, % forest cover,
anythi at

al rights. Hz
Manager must adjust initial rigk onditions.
Get impact coefficients. Often, already available!

Choose env. limits. Loose first, then tighten, like SOZ2.
Write web page, announce auction, run the LP, report the results.
Enforce the law. [End.]




