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Lesson 1:
When creating policy, design it with individuals in mind
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ARLUNZ Overview

Agent-based Rural
Land Use New
Zealand model
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Abstract

Agriculture is imporiant to New Zealand's economy. Like other primary producers, New
Zealand strives to increase agricultural output while maintaining environmental integrity. Uti-
lising medelling to explore the economic, environmental and land use impacts of policy is
critical to understand the likely effects on the sector. Key deficiencies within existing land
use and land cover change models are the lack of heterogeneity in farmers and their behav-
iour, the role that social networks play in information transfer, and the abstraction of the
global and regional economic aspects within local-scale approaches. To resolve these is-
sues we developed the Agent-based Rural Land Use New Zealand model. The model uti-
lises a partial equilibrium economic model and an agent-based decision-making framework
to explore how the cumulative effects of individual farmer's decisions affect farm conversion
and the resulting land use at a catchment scale. The model is intended to assist in the devel-
opment of policy to shape agricultural land use intensification in New Zealand. We illustrate
the model, by modelling the impact of a g1 gas price on f level land use, net
revenue, and environmental indicators such as nutrient losses and soil erosion for key en-
terprises in the Hurunui and Waiau calchments of North Canterbury in New Zealand. Key
results from the model show that farm net revenue is estimated to increase over time re-
gardless of the greenhouse gas price. Net greenhouse gas emissions are estimated to de-
cline over time, even under a no GHG price baseline, due to an expansion of forestry on low
productivity land. Higher GHG prices provide a greater net reduction of emissions. While so-
cial and geographic network effects have minimal impact on net revenue and environmental
outputs for the catchment, they do have an effect on the spatial arrangement of land use
and in particular the clustering of enterprises.

Introduction

Agriculture and Forestry are a significant part of New Zealand's economy, generating 70% of
its export merchandise earnings and about 12% of its GDP [1]. As the sector strives to maintain
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Abstract: While geographers and economists regularly work together on the development
of land-use and land-cover change models, research on how differences in their modelling
approaches affects the results is rare. Answering calls for more coordination between the
two disciplines in order to build models that better represent the real world, we (two
economists and a geographer) developed an economically grounded, spatially explicit,
ageni-based model to explore the effects of environmental policy on rural land use in New
Zealand. This inter-disciplinary collaboration raised a number of differences in modelling
approach. One key difference, and the focus of this paper, is the way in which processes
that shape the behaviour of agents are integrated within the model. Using the model
and a nationally representative survey, we compare the land-use effects of two
disciplinary-aligned approaches to setting a farmer agent’s likelihood of land-use
conversion. While we anticipated that the approaches would significantly affect model
outcomes, at a catchment scale they produced similar trends and results. However, further
analysis at a sub-catchment scale suggests the approach to setting the likelihood of
land-use conversion does matter. While the results outlined here will not fully resolve the
disciplinary differences, they do outline the need to account for heterogeneity in the
predicted agent behaviours for both disciplines.
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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

L

et

Rural Decis.'io}l. Makers

SURVEY2019

Land Use Sheep and Beef
Size 2548 Ha
Age 57 Years

Experience 29 Years

Education High School

Productivity 54

Profitability Yes
Network Size > Median

Risk 6.9
Intensify 0.19659
De-Intensify 0.24512
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Real processes being modelled
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