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Introduction

Existing scientific models mostly reflect theoriesid concepts
developed within single disciplines. They usualbcds on either
ecological, social or economic aspects. The conadptsocial-

ecological systems (Fischer-Kowalski und Weisz 198fgrates all
three aspects. Thus, to analyse socio-ecologiciéisys and impacts
of external drivers on these systems, approachesditdérent

disciplines are needed. Modelling provides the ibigy to integrate

social-science based approaches with concepts fiwen natural

sciences (van der Leeuw 2004). The presented madi@hdps to this
new type of models that can deal with local sitwagi and aim to
Integrate biophysical issues (e.g., land use) veitio-economic
factors.

The region

The model was applied for a case study in a rueggion in Lower
Austria (the Traisen valley). This agrarian domidateegion
represents a broad variety of different farming doiciion types,
typical for Austria’s agricultural system.

From satellite data to land-cover maps: The regionunder study
‘St.Polten Umland’ (about 80.000ha) is characterisedty diverse land
use

The region is confronted with numerous environmieatad social

problems, such as accelerated structural change andigh

dependency on subsidy payments, mainly regulated an
supranational level (European Union). Currenthy ElU's Common
Agricultural Policy (CAP) shifts from coupled to amupled transfer
payments. Thus, the CAP Reform sets incentivesfdomers to

allocate resources according to market demand endiing natural

conditions.

Our research guestions were:

e What are the main effects of the CAP reform 2006then socio-

economic and ecological situation of agriculturetive region?
« What are the influences of changes in subsidiesiwth lise?

« How do political interventions affect the type ofriaultural
production, farm income and family working time?

Do effects of policy reforms differ between womash men?

« What are possibilities and constraints of particggt model

building?

The model concept

The model combines an agent-based module usedanidase farm

households with a system dynamic module that si@silehanges In
land use and accordingly subsistence flows suchitesgen flows.

Thus, the model as a whole allows to simulate ceang socio-
economic structures such as income and workloaf@rafsteads as
well as land use. Dynamics of the model are drivgrassumptions
on changes in the external conditions of agricaltuysolicy on

different levels.

External policy factors:
CAP (Common agricultural policy) of the EU

National / regional agricultural policy
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Agent-based models enable a formalized representaif social
systems and consists of single virtual agents hea environment.
Agents interact with both, other agents and thewirenment. Agents
have a certain knowledge of the system they belori§erber 1999).
The behaviour of the agents is affected by theesyshey are part of
and by changes of their environment. Simultanequkly behaviour
of the whole system depends on the individual bel@vof each
agent. In our model only one type of agents exiirmsteads. The

model analyses the decision-finding process of dacm along a
‘'sustainability triangle’ in which each corner repeats one of the
core sustainability corners (social / ecologicatdnomic dimension).
To apply this so called ‘magic triangle of sustaih®’ (Fischer-

Kowalski 1997) for farms, the three dimension are:

1. Agricultural production, such as land use anddtack (ecological
dimension)

2. Income of all family members, living on the far(@conomic
dimension)

3. Family labour time (social dimension)
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The Interactions between the three corners can dseribed as
follows:

1. Land use and time use:. Every strategy of usingl lsequires a
specific amount of working hours. According to thember of
people living on a farm only a certain amount ofrkuag hours is
available.

2. Land use and income: Each square meter and eaciulaural
activity needs and creates a certain amount ofmeco

3. Time use and income: Time used as working tinterdenes the
amount of income. In turn, income constraints dds in leisure
time or requires working time.

The analysis of decision-making within this triamgtequires to
Implement each agent with its internal structuretarms of family
structure such as family members living on the fahmir age, task on
the farm (i.e. agricultural working time), etc. §la farms of different
production types are implemented as agents, tletrdluenced by
changes of their environment. Consequently, thewngh their
production strategy in terms of intensificationtiyrto reduce or extent
their possession of land by interacting with theaighbours via a
regional rental land market.
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Implemented possible reactions of the farms

The model can assess mid and long-term effectcewlny assumptions on
changes in the external conditions. Implementediptes reactions on the

changing framework include:

* Intensification and technological innovation obguction

* Increase of farm size and decrease of numbenroisfan the region
* Diversification of production

* Increase of non-agricultural labour time

« Abandonment of farms...

Models in participatory processes

Right from the beginning, relevant regional actfi@mers as well as
politicians) were involved in the modelling procednterviews, focus

groups and workshops allowed to discuss researastigns, model

assumptions and model design.
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Surface of the agent-based model (AnyLogic)

In this context, the use of the modelling softwArg/Logic, programmed in
Java, provides an appropriate illustrated surfaaedllows to use this tool in

participatory processes.

Conclusions

* CAP 2006 reinforces the current trends of structuwtange in agriculture.
National subsidy programmes try to mitigate thesé @fects.

 Current trends include an intensification of agrieull production,
Increasing work loads and decreasing agricultural inoes.

* Only few farms manage to survive as full-time fasme the study region.

» Promising strategies of farmers to mitigate thesmds are co-operation
between farmers and improved marketing of local pobsl

» The CAP reform influences the social structure, c¢wag the everyday life
of all family members dependent on their age and gend

» The model allows to analyse socio-ecological systema local scale, thus
exploring how elements of socio-ecological systamsnterrelated.

* The model helps researchers and stakeholders ®aeand evaluate
strategies for a more sustainable regional develogmen
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