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Proeject Aims

Evaluating ways: of decoupling GHG emissions
fifom ecenomic perfermance using RIGENErgy.
CrOpPS as'al land use:

Use Scoetland, with partictlar emphasis on the
North-East, as the case study.

Use twoe models tergain a greater: understanding
Of Processes Involved.

A greater understanding ofi land use strategies
and the breader link between SOCIo-econemic
activity and GHG emissions.



A Multi-disciplinary approach

SOCI0-ECONOMIC:
n Developing a survey (e-g. Tiheory of Planned Behavieur)
n Ecenomics and policy.
n Land use

S0Il science
. Biophysical ALL INTERLINKED.
n LLand use

Computer moedelling
n Agent-based modelling
n Biephysical'moedelling



Background

Climate change has become the most Impertant glehal
envirenmental preklem we' face. €O/ N,O/ CH,

Selected land use was energy. Crops:

n ERErgy crops have been suggested as a means: of
reducing GHG emissions

n Uptake of energy. crops!in develeped countres has
Peen slow.

Alm te Identify secial, econemic and other barnrers to the
Uptake of energy crops and te moedel secie-economic
PrOCESSES and assoeciated GHG emissions.



Bioenergy.

BioENErgy, ENCOMPasses:

liguid-piefuels
energy. Crops Incliuding PIGMass Crops.

Muchrevidence that biofuel crops do net actually: mitigate
against climate change glokally.

he benetits ol a SCottish programme: with particular
EMpPRasIs BN bIeMass energy Production IS NeL Se: cleal
and could previde benefits.



Data Gathering

Detalls off 1000 farmers collated.

‘Farming and BIGenergy: Survey  designed

telephoene Interviews
postal survey: (/50)
online survey

Currently: 200 approx. ESPoNSes.

T'he respoenses were then erganised to aid
analysis.
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FARMING AND BIO-ENERGY SURVEY

This questionnaire is designed (o gather information for a
research project being carmied oul in conjunction with the
Universily of Aberdeen and the Macaulay Institute to Identify
sustainable land management strategies aimed at reducing
greenhouse gas (GHE) emissions whilst still being aconomically
viablg,

This project will improve the understanding of influences
affecting the uplake of bio-anargy crops, e.0. SRC willow,
Miscanthus and odseed rape, as well as foresiry projects, as

an alternative or in addition lo conventional farming practices
The project also aims to evaluate general atfitudes regarding
environmental issues amongst the landownerfarmer community,
with particular focus on ciimale change.

SECTION D - Awareness of Bio-energy Crops

Question 4.1
Do yond e confidancs in the UK Govarnment's bic-snengy legislafion bemg effeciv going forwan in achieving &
stable arxd growing markel fof bio-anargy

W M

Question 4.2
What lovel of conbribulion towands the establishmend costs of bio-enargy orops would hawe fo be avalable theough

sishaidy suppont o make you seriously consdar Grrwing a bio-snergy cropds] on your lem?

0-10% 11-25% 26 5% 51-75% TE-100%

Question 4.3
Vhal mm your views on thi oliowng mechaniems anabling you 1o grow & bo-enegy crop 0 tha Lilumn?

Schama ‘

SubsidyiGrnt
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Question 4.4

Harver you ever sought infarmartion on (rowing bo-enefgy crops? (1 mot (o lo Question 4.5)

Was this micematon essy 1o acoess?

Definktely not Definitely
1 2 3 4 5 [} 7

Was the informiation heipfd to you?
Definitaly not Dalinitoly




Theory of Planned Behaviour

. Attitude
Behavioural Toward the
Beliefs Behaviour
Normative Subjective Intention Behaviour
Beliefs Norm
Perceived Control BeliefS

Behavioural
Control



SOCcI0-economic Analysis:

Demographics and farm size:

BIOEnergy. growers Were younger and more had
[ecelved tertiary, education.

AVerage numper of generations in farming was: 3
(grandparents).

Farm Size of BIeenergy: growers was 53%o larger.
BIeenergy. adoption ranged from: 1 ter 280ha.

Incemes were higher from farmers Who'adoptead
PIGENErGY Crops



Attitudes and Awareness

Key findings:

Main drivers for deciding te grow. bieenergy. Crops: are economic.
Improeved income: levels /diversity.
Power: companies driving adoption

BIGENErgy groWers Were more aware of other farmers growing bieenergy.
Crops.

Farmers rated climate change lewest compared te other envirenmental
CONCGEMS.

Farmers believed there was a level of uncertainty  in poelicy, with
governments failing to fully understand the agricultural sector when
develeping policy.

Information seught on growing bieenergy. crops: 70% BEG Vs 22% NG

Subsidy system most attractive to farmers.



The influence of a range of factors on a farmers’ decision

10 grow. a RIGENErgy. Crop.

Full results
Non-growers
® Bioenergy growers

Arbitrary scale from survey question
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Compromising Revenue

557 tey Lok Full results Non-growers BIOSIE 10y,
compromised growers
< 5% 21 (54%) 19 3
<10% 15 (38%) 12 3
<25% 2 (5%) 1 1
<50% 1 (3%) - 1

22% 18% 38%



Extent te WhICh various groups/organisations
Would encourage growing a hieenergy. Crop.

Full results

Non-growers

m Bioenergy growers
1] ‘ -

Arbitrary scale from survey question
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Comparisen of the likeliheod of growing an BIGENergy. Crop
against the difficulty of growing the crep



Mogadels Used In the Project
PALM (People and LLandscape Moadel):

Iihe ‘Bioenergy moedel*set within the frramework
of PALNM:

Based on ehject-orientated programming.

A number of internal and external facters will e
Implementea:

Economics: (e.g. compromising revenue)

CC awareness: (attitudes)

Neighbourheod influence — how do Wwe define a
neighboeur?

Government (policy initiatives)



Agent-based Moadelling

ABM originates from the field ofartificial
ntelligence (Al).

Been identifiea as providing a promising
appreach te Integrate social, econemic and
pIephysical Processes.

Uses virtual agents:
N Soeclallinteraction (Cemmunication and exchange)
n Decision making (Individual varation)

N Interaction and co-evolution ketween agents and
thelr envirenment.

n Population level adaptation



Neighbour
Influence

Environment
External factors [ Profitability

e.g. market prices, subsidy (level,
payments etc), government policy,

developing neighbour influence [
Subsidy
\ [ Compromise
revenue
[ Bioenergy
awareness
[ Climate change
awareness
Environment
[ St External factors

using linear combinations

Outcome for each farmer
approach




Mogadels Used In the Project

ECOSSE (Estimating Caron in Organic Sells —
Seguestration and Emissions medel).

developed to provide credible SOC values for erganic seils Wwhich
form the majority of soll types in Scotland; (Smith,. et a/; 2007).
measures C and N dynamics in organic sells te' determine:

n  the percentage of solls that can e considered organic

n estimating the amount off erganic carbon' held within them.

Used te model the biophysical (GHG emissions, carbon sterage)
resulting from oeutput data from PALM.



Future Work

Get ABM bieenergy: medel” producing repust
eutput based on identified key factors (Internal
and external) and begin te' produce SCEnarios.

10, CONAUCE further Interviews WIth farmers to
see I they agree withimodelling output (one
fiorm of valiaation):

ASSESS the GHG emiIssiens and seguestration
potential’ under defined scenarios using ECOSSE.
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