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Project outline: 

This project examines the complex and entangled relationships between human activities, both intentional and unintentional, and the wider, everyday natural environment.  The central issues to be investigated concern the ways in which humans understand and manage their economic activities, and how these activities affect and moderate the natural environment around them.  Of particular interest in this project are the ways in which changing agricultural activities over the last 30 years in the United Kingdom, and principally Scotland, have impacted on the environment and society.  These include: the impact of drainage scheme grants for floodplain rehabilitation on flood events downstream; the impact of field boundary replacements on soil erosion; and the effects of the growing demand for ethical food production.  With the reform of the EU Common Agricultural Policy, and the emphasis on the Single Farm Payment scheme and farmers as ‘countryside stewards’, there is a pressing need to understand how farmers are responding to these very challenging changes.  Unless we have a clear understanding of these rapidly changing human-environment relationships in the British countryside, there is the very real risk of a new range of issues affecting and potentially degrading the everyday natural environment.  This project, therefore, sets out to address these issues and our understandings of the new human-environmental relationships being actively created in the contemporary Scottish countryside.  It seeks to understand farmer’s response to policy, consumer demand and environmental impacts, and the environmental consequences of their management strategies.  

In addition to addressing important conceptual questions about environmental change and management, this project will also be innovatively multi-methodological.  It will address questions of farmer interpretation of environmental issues and related behaviour using both qualitative methods (interviewing and use of secondary sources) and modelling.  This will allow for the creation of models of agricultural behaviour and the environment that can be applied to management situations beyond the Scottish case-study. The quantitative part of the project will develop Agent-Based Models (ABM) of farmer behaviour. The concept of multi-agent systems originated in the computer sciences (through artificial intelligence research) in the 1970s, but the use of ABM has recently gained popularity in research on agricultural land use change (Acosta-Michlik and Rounsevell, 2005; Berger, 2001; Parker et al. 2003; Polhill et al., 2001). The approach is especially well suited to studies that seek to link human and natural systems at different spatial and temporal scales, and has great potential for multi-disciplinary assessments of environmental change impacts and adaptation. The ABM will be used in this project to test hypotheses about farmer goals, decision making processes and cognitive strategies. The coupling of insight from empirically-based social surveys with the ABM methodology represents a new and potentially important means of investigating human responses to environmental change. 

Postgraduate training will involve course work through the Postgraduate training programme in the Faculty of Law, Business and Social Sciences at the University of Glasgow.  Further training will be provided by the Department of Geographical and Earth Sciences (Faculty of Physical Sciences).  

Details of facilities etc: 

Desk space and access to computers will be provided through the Department of Geographical and Earth Sciences at Glasgow. The School of Geosciences at the University of Edinburgh will provide support for the modelling activities as appropriate, including ABM modelling software and the ECDF computer cluster.

Summary of project:
This project seeks to understand farmer’s response to policy, consumer demand and environmental change, and the consequences of management strategies.  Using a joint qualitative-quantitative method, the project seeks to develop an agent-based model to undertake virtual experiments and test hypotheses about farmer behaviour. 

Importance of the project to SAGES and the Knowledge transfer programme:
This project seeks to develop our knowledge of understandings of the environment, and the environmental consequences of land-use decisions, by some of the most important stewards of the landscape, namely farmers.  Their on-the-ground decision-making about the management of the environment has significant consequences in the immediate area and more widely.  Furthermore, farmers have to respond to conditions – both human induced (policies and consumer demand) and physical (environmental) – so an understanding of their actions gives us insight into the complex scalar dimensions of environmental management.  Results from the Scottish case-studies will have much wider implications for understanding this important aspect of the environment-society interface.  Finally, the dual qualitative-quantitative methodology is innovative and again should provide insight into environmental knowledge and management within and beyond the Scottish case.

This project integrates several SAGES Themes, namely: the Knowledge Transfer Programme (by linking the needs of society, policy and scientific research); the activities of the Centre for Earth System Dynamics (combining qualitative methods and modelling will help understand the links between mechanisms of change); Theme 1 Landscape Dynamics (by analysing the response of the environment to change, investigating human change in detail); and Theme 3 Oceans, Atmosphere and Climate (by focusing on the effects of rapid climate change, including flood risk). 
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