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The concept of socio-economic metabolism can provide a useful framework for both natural and 

social scientists to study the interrelations between human societies and their natural environments. 

Resources consumption, assets accumulation, and waste emission of socio-economic metabolism are 

involved with complex processes of land-use change. However, current researches focus on macroscopic 

comparison of socio-economic metabolism for different countries and regions from accounting 

approaches. Therefore, the International Human Dimension Programme (IHDP) and Land-Use and 

Land-Cover Change (LUCC) list researches on socio-economic metabolism and land-use change as core 

projects, and suggest the relationship between land-use change and socio-economic metabolism must be 

analyzed using a more dynamic and spatial approach. 

This article overcomes methodological disadvantages of spatial system simulation and proposes a 

procedure for developing spatial system models. Socio-Economic Metabolism and Land-Use Change 

(SEMLUC) model, based on the procedure and biophysical approach, was developed via Model Builder 

in ArcGIS to investigate spatial patterns and spatial interaction hypotheses of socio-economic metabolism 

and land-use change for Metropolitan Taipei in this research. SEMLUC is a raster-based model and 

divided into 9,827 cells (cell size, 500x500 m
2
). Simulation results illustrated that spatial patterns of land 

use are the results of assets competition between natural, agricultural, and urban subsystems. In addition, 

urban assets have the characteristics of spatial convergence and diffusion, which are driven by the 

maximum power principle and carrying capacity of assets accumulation. The spatial diffusion process of 

urban assets triggers off land-use change. Moreover, spatial patterns of land-use change dominate the 

spatial distribution of non-renewable material and goods inflows. Based on the spatial pattern analyses, 

the spatial interaction hypotheses of socio-economic metabolism and land-use change are proposed in this 

research. These hypotheses can be bases for developing interaction theories between land-use change and 

socio-economic metabolism. Furthermore, impacts of global climate change on spatial patterns of 

socio-economic metabolism and land-use change will be important issues in the future. 
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