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Lessons from an 
ag-focused agent-
based model
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Lesson 1:
When creating policy, design it with individuals in mind
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ARLUNZ – Overview
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ARLUNZ – Model
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Lesson 2:
Understanding people, is really hard to do
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ARLUNZ – Data to inform
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Land Use Sheep and Beef

Size 2548 Ha

2548 Ha

Age 57 Years

Experience 29 Years

Education High School

Productivity 5.4

Profitability Yes

Network Size > Median

Risk 6.9

Intensify 0.19659

De-Intensify 0.24512



Real processes being modelled
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ARLUNZ – Carbon Pricing
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Lesson 3:
Individual’s goals vs their reality, don’t usually align
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BEST Programme – Rangitaiki catchment
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Scenario 
D

Scenario 
E1

Weak network
Low succession

Normal network
Normal 

succession

Strong network
Normal 

succession

Profit 28% 30.5% 14.7% 18.4% 20.9%

Net GHG 
Emissions

-5.8% -10.4% 8.5% 8.9% 8.8%

N 
Leaching

2.7% 7.4% -0.9% 7.6% 9.8%

P Loss 1.0% 0.9% -24.7% -13.3% -10.1%

Sediment 0.7% 1.2% -6.1% -5.9% -6.1%

E.coli -13.7% -13.4% -29% -30% -27%

Labour* ~182% ~186% ~49% ~46% ~51%



Lesson 4:
Just because individuals could change,

doesn’t mean that they will change
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Adaptation gap
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• Hikurangi Catchment

• ‘Can population ‘X’ adapt to the changes in climate 

projected for their area?’

• Agricultural sector

− If conditions changed, could they change land 

use? (Almost always YES)

− If conditions changed, would they change land 

use? (?????)



How ‘optimised’ are farmers in their decision making
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Vs.

One in 

which 

adaptation 

is optimised. 

One in which 

adaptation is 

constrained



Adaptation constraints
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Ad Hoc Constraints
(Interviews)

Quasi Objective Constraints 
(Surveys/Regression)

Minimum Cash Flow Risk Aversion

Lifestyle Preference Disaster Experience

Kaitiakitanga Dairy Path Dependence

Cultural Identity Self Efficacy

Regulation Technical Expertise

Response Lags Agricultural Information

Labour Constraints

Social Information

Forestry Path Dependence

Scale

Climate Change Information

Gawith, D. and I. Hodge (2018). "Moving beyond description to explore the empirics of adaptation constraints." Ecological Indicators 95: 907-916.



Results
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• We have been underestimating the costs of adaptation.

• We have been underestimating the loss and damage that climate change will cause.

Total Catchment Profit 
2010-2085

‘Optimised’ NZ$18.3bn

‘Constrained’ NZ$12.1bn

‘Optimised’ –
‘Constrained’

NZ$6.2bn

= NZ$89,600 per farm per annum

Total catchment profit is 33.8%
lower in the constrained 
scenario than in the optimised 
scenario.
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Thanks and Questions?
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