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Dissertation Abstract

The commercial environment of many local cities in Japan is experiencing decline so local
governments have developed all kinds of city center generation policies to constrain this trend and
revitalize the central city commercial environment. Howerver, it is difficult to evaluate the potential
impact of current policies on the future of a city due to the uncertainty and complexity inherent in an
urban system. This PhD research is committed to formulating a MAS model as an urban planning
tool to support impact analysis of the central area regeneration policies on large-scale shopping

center (B-shop) development.

Most regional city in Japan is experiencing decline in its commercial center. More and more
large-scale shopping malls shifting to out-of-city location is commonly cited as the reason for the
decline of city centers. Local governments efforts to promote the regeneration of central commerce
have focused on regulating the location of large-scale shopping mall through issuing a series
planning policies and regulations. There is an emerging need of a decision-making supporting tool to
exhibit the effects of different planning policy scenarios on the regeneration of central city
commerce. Considering urban development is a complex process that involves many stakeholders,
conditions and factors, MAS, which has been shown powerful in better understanding the processes
of urban development and growth, is supposed to be a promising tool for policy analysis. This PhD
research is committed to formulating a MAS model as an urban planning tool to support impact
analysis of the central area regeneration policies on large-scale shopping center (B-shop)
development.

Different from most ‘game-playing’ MAS models which are based on pure agents’ behavior
disregarding urban planning institution, the Shopsim model introduces the real land use zoning and
planning regulations as constraints for agent’s behavior, which make it able to measure the likely
impact of land use policy at the local level. The virtual urban space is constructed according to real
local cities facing decline in Japan. Each cell constituting the space has the attributes indicating the

characteristic of urban planning conditions (the urban planning area, the land use zoning types and



suitability). Four kinds of city individuals (Planner, developer, shop and household) are designed as
agents that are affected by urban planning policies and interact with each other to generate market
spatial pattern. The components of Shopsim are illustrated in Figurel and the virtual urban space for
simulations are showed in Figure2. Parameter sensitivity analysis and empirical calibration of Model
suggested that Shopsim can work well to exhibit how market spatial pattern emergent from agents’
interaction affected by urban planning policies, and therefore can be employed as a promising tool

for supporting policy impact assessment.
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Figurel. The components of Shopsim.
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Figure2. The virtual urban space (urban planning conditions) generated by Shopsim.



Shopsim provides key functionalities like interactive policy scenario development and the
ability to visualize and quantify simulation outcomes spatially. A combined public transportation
scenario (CPTS) are designed and simulated in Shopsim. The scenario of CTPS approximates the
situation in which bus-first is a common practice among households, and availability-improving
policy and parking-control policy are implemented. The simulation results indicated that the positive
impacts of public transportation policy on regeneration of a local city center could be achieved by
carefully planned integrated measures. The impact of the new B-shop on the commercial
environment of the city center are visualized in three policy scenarios: Center Activation (CA),
Railway Station Development (RSD), and Neighbouring Commerce Promotion (NCP). Comparing
Results from these scenarios indated that that the CA scenario, which encourages large-scale
shops to locate in the center commercial area without upper limitation for floor space,
might be an effective measure to improve the activity of center commerce if there is a reasonable
limitation on B-shop’s floor space. The scenarios are illustrated in Figure3 and their detail

descriptions are given in the dissertation.
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Figure3. Ilustration of scenarios simulated in Shopsim.

As mentioned above, the Shopsim model is constructed in the context of Japan and the
simulation results for a virtual city are encouraging. But it does not necessarily mean that the
Shopsim model is ready to be applied in reality because practically the virtual urban environment of
the Shopsim is pretty ideal. For future research, Shopsim can be expected to yield progress in a
number of areas: (i) in the design of a realistic virtual urban environment (for example; projecting
the scale and configuration of real land use zonal structure into virtual city) suitable for supporting
urban planning decision-making and (ii) in the methods and techniques to derive empirical behavior
rules for agents when they experience hypothetical changes that happen in their urban environments
(for example the competing strategies of existing shops when a new one is opened). (iii) in the ways
to identify the rules that underlie spatial patterns generated from interaction of agents. To achieve
these progresses, large volume of data needs to be extracted from reality and processed in the MAS
model, which unfortunately to our knowledge cannot be done under current popular MAS
developing environments. To solve this problem, we suggested that connecting MAS and GIS could
be a possible promising way. It is well known that data for planning are generally available in GIS
form that might be readily integrated into the database for model development. Furthermore the
calculation and visualization of summary indices within GIS can help identify spatial patterns and

processes of interest.
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