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The main drivers of land use change

Set aside rate Output prices Soils
NVZ, ESA, Parks, etc. Input costs Temperature
Milk quota Technology Rainfall




Modeling land use decisions

Based on goint (in inputs) multactivity farm profit function

Profits = f (output price, inpuprice;farm size;
farm physical environment; etc.)

Activities modelled:

ACereals

AOilseed rape

ARoot crops
ATemporary grassland
APermanent grassland
ARough grazing
ADairy cattle

ABeef cattle

ASheep
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> 88% of total
agricultural land

AOther farm land (farm woodland, etc.)



Data

We assemble Agricultural Census dataeieery 2km grid square,
for all of England and Wales from 1969 to 208@dd combine this
with over50,000 farm yearsf data from theFarm Business
Survey This gives:

wAgriculturalland usehectares (wheat, barley, grass, gfc
wlLivestocknumbers (dairy, beef, sheep, etc)
wTime trends(response times, new crops, etc.)

We then add

wEnvironmental and climatic variablegainfall, temperature,
machinery working days, field capacity, etc.);

wPolicydeterminants (NVZ, NSA, ESA, Parks, etc.)
wlnput andoutput pricesfor the period



Enclosed Farmland
Provisioning services

All major land uses:

ACereals ATemporary grassland
A Oilseed rape APermanent grassland
ARoot crops ARough grazing

A Other farm land

Modelled as a function of:

AMarket forces

APolicy
ALocal physical environment

AEnvironmental change

ADairy cattle
ABeef cattle
ASheep



Example land share
equation: Cereals

Variable Coefficient
Pric€ercals 0.134 ***
I:)riCQertilizer -0.111 ***
Set aside rate -0.425 ****
ESAshare -0.033 *rxx
Park share -0.019 ***
Urban share -0.028 **
Shareslope > 6 -0.087***
Coastal (dummy) -0.357
Elevation 14.170 ****
Elevationsquared 6.333 ***
Mach. workdays(MWD) 4,174 xxxx
MWD? _1.283 ***
Pot. evapotranspiration (PT) 6.727 ***
PP 2,773 *
Fieldcapacity(FC) 4.794 *
FC 16.670 ***
Degreedays(DD) -4.228 ***
DD 2,571 **
Av rainfall (AAR) -3.726
AAR -1.269
Trend 0.015
Constant 38.040%***




Validation: Actual versus predicted tests
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Predicting other land uses
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Climate change impacts

Rainfall: 2004 - 2040

Temperature: 2004 - 2040




