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Aligning policy with the real world:

using eXpe”mental economics to 1. Brief description of the biophysical and economic
design a diffuse source Sa|inity characteristics and the nature of the recharge

credit trading policy

problem

2. Evaluation of impediments to an effective market in
recharge credits
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. Design and testing of potential policy instruments
and solutions

4. Implementation and key features of the trial
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Re-vegetation action by farmers reduces
groundwater head and river salinity

RECHARGE TRIAL OBJECTIVES ——

Identify, design and test market based policy
instruments, that:
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~9000 ha, 130 farmers
Variable geology and salt loads

Upper Bet Bet Creek sub-
' Bet Bet catchment catchment:

. . b ‘/ 2300 ML recharge/year
= Substantially reduce groundwater recharge and river o 2600 tonnes salt/year
salinity in an Australian catchment by engaging the Salt load exports largely driven

Rainfall by wash-off from discharge
areas

farming community in land use management changes;

= Design and deploy a tender process, (in lieu of property
rights) to contract farmers to commit to recharge

obligations; Groundwater . Sali -
9 head _jzamenn off | River salinity
11 — l
= Establish contract obligations that can be fulfilled by okl <al dwater discharae 11—
either land use change or trading in recharge credits. <o gnly saline groundwater discharge catno

Re-vegetation action by farmers reduces

groundwater head and river salinity
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Key Issues Www.csiro.au

et i : h ~9000 ha, 130 farmers 1
AU RIS Variable geology and salt loads ’

utilise differentiation in Upper Bet Bet Creek sub-
lahdscaperand abatementaaryes cafchment:

0SS . 2300 ML recharge/year 2. The region is a highly targeted area with a potential for
2600 tonnes salt/year substantial salinity reduction: strong emphasis on gaining the
Motivate planting of Salt load exports largely driven participation of those farms with low cost abatement potential.

perennial pasture by wash-off from discharge
areas

As this is an on-ground trial, several potential market
impediments were evaluated.

3. Inlieu of enforceable property rights, a proposed competitive
tendering process enables a low-risk, easy entry into the
scheme.

Groundwater L .
head River salinity 4. Payment fo participating farmers is performance based.

Highly saline groundwater discharge )
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Methods to design and test policy
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instruments

Impediments identified in initial scoping
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1. Identified and evaluated potential impediments to
a successful on ground trial:
= Economic (farm budgeting) modelling;
= Development of a catchment recharge accounting

and audit tool by integrated biophysical and
economic modelling;

= Extensive community consultation and experimental
trials in the field;
= Survey of attitudes to change, environmental
responsibility and current farming behaviour.
2. Laboratory tested potential policy instruments
and solutions using experimental techniques
(wind tunnel for water management policy)
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= A lack of fully articulated and enforceable property rights
arrangements;

= A lack of a performance based incentive to manage and
reduce recharge;

= Capital/cash-flow/time preference constraints:
= High fransaction costs of information;
= The likely presence of thin markets;

= Non-market motivations.
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Recharge and farm income accounting
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and audit tool
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Recharge and farm income accounting
and audit tool

Landscape Decision Crop type
position
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Management Farm $GM Recharge (units)

Annual pasture low intensity 1 3868
Ridge Phalaris pasture set stocking 3280
Phalaris pasture rotational 2948
Native vegetation <10yearsold

Farm forestry <10 yearsold

Experimental simulation comprises 12 players:

+12 heterogeneous farms: 4 farms in 3 landscape positions
each with 5 management decisions:

+Characterised by variable recharge rates, farm income and
marginal values of recharge units.

*Net farm income is the sum of the farm decision income plus
trading income (converted to player income).

Estimated Market with a CAP and Trade instrument:

allocations at 50% reduction of maximum recharge  www.csiro.au

Market price of $61
144 recharge units traded

—<— supply
—e— demand

$ per recharge uni
o
o
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Estimated cost of supply with a Tender

based instrument
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Tender based instrument with a social
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70% recharge reduction
200 4 528 units @ $109/unit
160

120 4 0% re ge red 0

! Q $56

$ per recharge uni
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payment for additional reduction

1) Uniform price 70% recharge reduction
200 528 units @ $109/unit

180 1

160 - 2) Uniform price 528 units @ $56/unit

with social payment for units>347

8

120 4

$ per recharge uni
=
8

ot Jj 347 units @ 3) As per 2) plus communication
$56/unit
60 -
40
20 4
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Recharge units (Mis)
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Experimental metrics: Market price; (Mp)
Recharge units fraded: (Ro) or recharge reduction
Aggregate income for farms 1-12: (¥)
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Hypothesis 1:

Ho: Open call (publicly disclosed bidding information) = closed call
(individual bidding information)

Hypothesis 2:

Ho: Uniform price tender = Discriminate price tender

Hypothesis 3:

Ho: Uniform price tender = Threshold (with a social payment) =
Threshold +communication
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Experimental protocols and setting
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*Analogue of the catchment decision environment
*Player recruitment and assignment
Experimental sessions

*Player payments

Instruction sets and quiz

+Communication
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Laboratory Experiments: Hypothesis 1
gains from trade: open = closed call
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Market price (Cap and Trade call market)
140 —%—closed call
120 —a—open call "
PSS In this context,
o the more
£ ® informationally
¥ o : % ‘ 7 complex open
= 0 call is less stable
» ’ ]
o : closed call more
stable




Laboratory Experiments: Hypothesis 1

Laboratory Experiments: Hypothesis 2

gains from trade: open = closed call www.csiro.au Total recharge: discriminate = uniform price www.csiro.au
Total recharge: uniform and discriminate price tender
g s In periods 1-5,
e 600 total recharge
G 500 observed in the
o] . o1 17 E Eg :: : uniform price
g i % 400 Eempnee—| +cnder is less than
™ g, 5 300 Ul discriminate price:
i AVEATE o e e = —a— model
é_.,,._ Reject Ho: % 200 Te more incentive
i =100 compatible
;m- Fi2.47) = 11.47 (p< 0.05) o
- +Closed call gains from trade 0 1 2 3 4 5 6 7 8 9 10
significantly greater (p< 0.05) period
== than open call and control
e howed i Accept closed call as the
market structure
All statistical tests using ANOVA with heterogeneous variance, Dunnett's T3 post hoc test (c. = 0.05)

Laboratory Experiments: Hypothesis 2 Laboratory Experiments: Hypothesis 3

Total recharge: discriminate = uniform price www.csiro.au tender = social payment = communication  wwcsioa
Bet Bt MBI tender auction S0°%, Aggregate recharge
e 1 -1 Bet Bet MBI: 70% tender, social payment and
. 3 communication: aggregate recharge reduction
& ot 600
i, g an 500
f D £ 400 —o— uniform price
;_' P Reject Ho: z 200 —— social pymt
2 8 0% rechangs redusien 37 M > —a— communication
I3 Fo22) = 6.549 (p< 0.05) g 200 —— Model
. . L 2
] Uniform price not significantly ¢ 100
different (p 2 0.05) than control or— 7T
01 2 3 4 5 6 7 8 9 10
7 ¥ *Discriminate significantly period
Soniniin prite mtempies greater (p < 0.05) than uniform
and the control
Accept uniform price tender
auction csiro csiro

Laboratory Experiments: Hypothesis 3

Impediments and design solutions

tender = social payment = communication  wwwesioau W csiro.au
Impediments —» 31385 | 838 8% 3| 23
TO% recucsien g188% 232 | o2 E s3I
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. Design features Z ® % 2| °= 8
w5 1 =~ 2
X ] § o @
g Payments to establish obligations X
! " L] _: Performance based payment x
. o
g Accept Ho: Multiple year agreement with establishment X X
- . P : and annual performance payments
= F(3 66) = 4.231 (P =0.008) Higher payment for more permanent X
1e ’ change
+All treatments are significanﬂy Uniform price auction x x
i R less (p < 0.05) than the control
Group performance component of payment X X
No signiﬁcam» difference (p > to establish initial obligations
0 05) be-‘-ween treatments Group incentive payment for reconciliation X X
) of credit/debit positions
AccepT social payment as bonus m Extension including policy and economics x
mechanism csino software




Impediments and design solutions
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Impediments —
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Design features

Payments to establish obligations x

Application of experimental results to contract design

Trial uses a uniform price tender system, a closed call
market exchange and provides a bonus social payment
for exceeding the collective obligation.

of credit/debit positions

Extension including policy and economics
demonstration software

(

Main contract features ,
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Negotiation of landholder contracts (uniform price tender)

Trial period of 12 months of land management change

Land management and recharge audit (individual
payment according to recharge management
C performance)

Trading among landholders if required (closed call
clearance market)

Social bonus paid to a local farmer
organization if the collective obligation
is exceeded ur




