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OffsettingOffsetting

in the urban fringein the urban fringe
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How to tell when/if it works?How to tell when/if it works?

�� Academic results often results often realAcademic results often results often real--world world 

complexities and uncertaintiescomplexities and uncertainties

�� How do we predict realHow do we predict real--world performance?world performance?

�� Sherwood Forest, Sherwood Forest, ““get new consultantget new consultant””

�� Which steps are responsible for outcomes?Which steps are responsible for outcomes?

�� SetsSets of actionsof actions

�� SequentialSequential dependencedependence

�� UncertaintyUncertainty in all stepsin all steps

�� EmbeddedEmbedded in local contextsin local contexts
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Generic structure of offset policiesGeneric structure of offset policies

�� Restore in exchange for what Restore in exchange for what 

you destroyyou destroy

�� Sequential processSequential process

�� ScreenScreen

�� AssessAssess

�� ChooseChoose

�� Restore/ManageRestore/Manage

�� ProtectProtect

�� Lots of uncertaintyLots of uncertainty
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Model outcome sensitivity to each actionModel outcome sensitivity to each action

�� Separating value question from mechanism questionsSeparating value question from mechanism questions

�� Like for like, instantaneous vs. Time integration, discounts, etLike for like, instantaneous vs. Time integration, discounts, etc.c.

�� Simplest possible modelSimplest possible model

�� Only actions raising & lowering outcomesOnly actions raising & lowering outcomes

�� Not mechanisticNot mechanistic

�� Not Not whywhy they have gone up or downthey have gone up or down

�� Uncertainties in each stepUncertainties in each step’’s consequence s consequence 
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Policy Simulation AlgorithmPolicy Simulation Algorithm

Describe policy & uncertainties

Draw set of sites & species

Assign local persistence probabilities

Draw site to develop

Update global persistence probabilities

Initialize

Check for random extinctions

Simulate
development

Apply uncertain policy:
Screen, Assess, Restore, Protect
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Effects of PolicyEffects of Policy without Uncertaintywithout Uncertainty
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Effects of Uncertainty in Effects of Uncertainty in ProtectionProtection
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Effects of Uncertainty in Effects of Uncertainty in ProtectionProtection
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Effects of Uncertainty in Effects of Uncertainty in ProtectionProtection

Need virtually perfect protection to avoid complete extinction... 
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Little difference between 10% and 40% assessment error…

10% assessment uncertainty
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Policy implicationsPolicy implications

�� Sensitivities vs. misconceptionsSensitivities vs. misconceptions

�� Habitat hectares arguments Habitat hectares arguments 

�� Under Under thisthis species distribution :species distribution :

�� ProtectionProtection is what really matters.is what really matters.

�� Detection & assessmentDetection & assessment not worth refining.not worth refining.

�� RestorationRestoration much more important than much more important than 

assessment & screening.assessment & screening.
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�� Mathematically sophisticated, needed Mathematically sophisticated, needed 

�� But But 

�� High precision, low accuracy?High precision, low accuracy?

�� Huge approximations to govt processHuge approximations to govt process

�� Many, large uncertainties Many, large uncertainties 

�� Not addressed in algorithms/policiesNot addressed in algorithms/policies

�� Does it matter?Does it matter?

Melbourne grasslands
Offsetting is random reserve selection 
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Evaluation FrameworkEvaluation Framework

�� Define landscapeDefine landscape

�� Define spp distributionsDefine spp distributions

�� Define costs and PUsDefine costs and PUs

�� Undertake conservation Undertake conservation 

actionsactions

�� Model system dynamicsModel system dynamics

�� Collate ResultsCollate Results
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Offsetting Offsetting 

Policy Policy 

ModelModel

ExampleExample

0 7 14 21 283.5
Kilometers



2222
0 3 6 9 121.5

Kilometers

study area

UGB

grassland condition
high : 0.75

low : 0.1

Port Phillip Bay

4



2323
0 3 6 9 121.5

Kilometers

property boundaries

study area

UGB

grassland condition
high : 0.75

low : 0.1

Port Phillip Bay

4
Areas with Areas with 

parcel size parcel size 

< 20 ha< 20 ha



2424
0 3 6 9 121.5

Kilometers

UGB

study area

grassland condition
high : 0.75

low : 0.1

Port Phillip Bay

4



2525
0 3 6 9 121.5

Kilometers

UGB

study area

development area

offset area

grassland condition
high : 0.75

low : 0.1

Port Phillip Bay

4



2626

Grassland condition modelGrassland condition model
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Model conservation actionsModel conservation actions

�� Develop inside Urban Growth Boundary (UGB)Develop inside Urban Growth Boundary (UGB)

�� Offset each developmentOffset each development

�� RandomRandom

�� StrategicStrategic

�� Strategic implemented immediatelyStrategic implemented immediately
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Animations of sequential modelAnimations of sequential model

�� DevelopmentDevelopment

�� RandomRandom

�� StrategicStrategic

�� Strategic implemented immediatelyStrategic implemented immediately
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Non-degrading
ecosystem
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Policy Model SummaryPolicy Model Summary

�� Simulate sensitivities & uncertainties in policySimulate sensitivities & uncertainties in policy

�� Find out Find out what actions matterwhat actions matter

�� Honest about consequences of ignoring uncertainty Honest about consequences of ignoring uncertainty 

�� Approach can be used to model sequential policies in Approach can be used to model sequential policies in 

general (Water?  Carbon?  Ecosystem services?)general (Water?  Carbon?  Ecosystem services?)
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What can you do to improve outcomes?What can you do to improve outcomes?

�� Test under local constraints and uncertaintiesTest under local constraints and uncertainties

�� Immediate mgmt bank followed by buy back Immediate mgmt bank followed by buy back 

�� In threatened environmentIn threatened environment

�� Selection quality ruleSelection quality rule

�� Requiring offsets to be as good as lost patchRequiring offsets to be as good as lost patch

�� Avoided lossAvoided loss

�� Choose offsets from pool where losses Choose offsets from pool where losses dodo occuroccur

�� Enforce protection (10 year expiration problem)Enforce protection (10 year expiration problem)

�� Offset multipliersOffset multipliers



Everything comes down toEverything comes down to

manipulating these termsmanipulating these terms

Net Net ““gaingain”” = = 

(created value + (created value + avoidedavoided loss)   loss)   –– lossloss

3838



Current workCurrent work

�� Updating model framework to handle Updating model framework to handle 

more situationsmore situations

�� Generalizing Generalizing -- marine ideas of interestmarine ideas of interest
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