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Lindgren’s research spans from theory and model 
development in complex systems to applications on 
societal energy and resource use. The former includes 
information theory as a framework for analyzing 
complexity in mathematical, physical, and chemical 
systems. His work in game theory has been focused on 
evolutionary models in the context of cooperative and 
conflicting behavior. The past 15 years, he has been 
engaged in studies of the global energy system in a 
climate change perspective. The latter also involves 
non-equilibrium economics and agent-based 

approaches to land-use.  
 
Formerly, he was in the external faculty of Santa Fe Institute (1994-2003), 
professor in Physical Resource Theory (2003-2006), co-director of European 
Centre for Living Technology (2006-2012). He introduced the Complex Systems 
graduate programme at Chalmers (2000), serving as the director for the masters 
programme (2000-2003) and for the PhD programme (since 2006). As an energy 
systems expert he was engaged by the Swedish Ministry of Environment (2008-
2009) in preparatory work for the COP15 UN climate change conference. He has 
been one of the leading developers of the global energy systems model GET 
(Global Energy Transition), which has a simple version (GETOnline) that can be 
accessed and run via a web site: www.chalmers.se/ee/getonline. 
 
Land-use, Economy and Complexity  
 
During the past five years the world food markets have undergone a number of 
fast changes in prices with two accentuated peaks in 2007-2008 and 2010-2011. 
In the literature, there are several explanations discussed, including droughts in 
parts of the world, national policies on export of food commodities, changes in 
food consumption patterns in growing economies, increased speculation on food 
via future markets, and increased competition between production of bioenergy 
and food crops.  
 
The last point is of high importance, since climate policies aiming at reductions 
of CO2 emissions from fossil fuel use lead to increased demand of bioenergy. 
Several global energy scenarios for the 21st century suggest that we may reach a 
global bioenergy supply from agricultural land exceeding a level of 100 EJ/year or 
about 20% of the present primary energy supply. 
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In this talk I will discuss a variety of modeling approaches that can be used to 
investigate the competition on agricultural land between production of 
bioenergy and food, respectively. The focus will be on the comparison between 
equilibrium economics models and non-equilibrium dynamic models, including 
agent-based simulations. This serves as a good illustration on the difference 
between a top-down equilibrium approach and the complexity perspective, in 
which one explicitly may take into account how decisions are taken on the level 
of an individual farmer.  
 
 
  


