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Every year, 8 percent of all employment is relocated, either 
because one firm goes out of business and a new firm is es-
tablished elsewhere or because an existing business decides to 
relocate. In many regions, this fluctuation leads to a continual 
employment shift from central cities to the suburbs. Likely con-
sequences include greenfield „development in the suburbs with 
coincident growth of derelict sites in central cities, loss of tax 
revenue for selected cities, or increased car dependency of em-
ployees for their daily commute. Urban and regional planning 
constantly strives to develop successful strategies to reduce this 
urban sprawl of employment, so far with little success. 
This book presents a simulation model that analyses alternative 
strategies for limiting the suburbanization of employment. It ap-
plies microsimulation by representing every business individually. 
The model was implemented in the urban region of Dortmund 
in Germany. Zoning, transportation, and tax-related policies are 
tested and compared to estimate their likely success in fostering 
a sustainable land-use development. The analyses reveal that a 
regionally coordinated approach would be the most successful 
policy option for reducing the urban sprawl of employment.

Rolf Moeckel received his diploma degree (Dipl.-Ing.) at the 
department of Spatial Planning at University of Dortmund, 
Germany. As a research assistant at the Institute of Spatial 
Planning in Dortmund he developed several microsimulation 
modules for household demographics, firm lifecycles and syn-
thetic micro data. In 2006 he received a doctoral degree (Dr.-
Ing.) for his work on microsimulation of firms published in this 
book. Currently, Rolf Moeckel is employed as a Lead Research 
Engineer at PB Americas in New York. His research interests fo-
cus on integrated land-use/transport simulation, urban analysis 
and microsimulation.
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decision. Zones are too coarse to ac-
count for agglomeration effects in the 
sense of Hotelling’s agglomeration 
theory.

Therefore, the selection of a site 
within the chosen zone depends on 
four site characteristics: agglomeration 
(weight 0.4), size (weight 0.3), quality 
(weight 0.2) and price (weight 0.1). 
Figure 7-25 shows the area used to 
assess agglomeration effects. If the 
centre cell was a possible new loca-
tion, raster cells within the dark grey 
polygon are taken as the direct 
neighbourhood. The floorspace of 
every business of business type 112 within this area counts twice. Raster cells in 
the light-grey polygon represent a walkable distance, every business of type 112 
in this area counts once. The floorspace of these businesses are added and di-
vided by the total area (97 raster cells of 100 by 100 metres = 97 hectares). The 
higher this share the bigger is the agglomeration utility. Likewise as the vacant 
market share on the zonal level, this agglomeration utility is estimated only once 
at the beginning of each simulation period and not updated as businesses appear, 
grow, decline, or close. Establishing a new business takes some time, and the 
location search may take several months. To represent this time lag each retailer 
evaluates agglomeration advantages at a possible new site depending on the 
business distribution at the beginning of each year. 

Retail sale of clothing, furniture, household articles, etc. (Business type 113) 

The third group of retail facilities contains sale of clothing, textiles, footwear, 
leather goods, furniture, household articles, electrical household appliances, radio 
and television goods, books, pharmaceutical and medical goods. Large retail 
stores are included in this group. Location factors considered by this business type 
are similar to those considered by retail business type 112, however the weighting 
is quite different.  

The most important location factor is density of jobs in retail facilities of type 112 
and 113 (weight of 0.6) as shown in figure 7-26. This factor represents the strong 
tendency of these businesses to locate close to each other and form retail clusters, 
either in downtown or in subcentres. The second non-replaceable location factor 
is accessibility of purchasing power (weight 0.3) leading to city centres in larger 
cities. Market share as defined for business type 112 is a further factor included 
with a low weight of 0.1. These larger retail stores tend to locate in central areas, 
so they are not dependent too much on local market share. As replaceable loca-
tion factor accessibility of highway entrances is included with a weight of 0.45 for 
those businesses that pursue greenfield development with good private car acces-

500 m

500 m 500 m 

New site 

Direct
neighbourhood 

Walkable distance 

Fig. 7-25: Neighbourhood agglomeration 
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small trucks to buy their goods. Job density of restaurants and hotels are included 
(weight 0.3) as they are the main customers in wholesale facilities. Business tax 
assessment rate is included as replaceable location factor with a weight of 0.7 as 
this business type is assumed to be quite price-sensitive. General accessibility of 
jobs (weight 0.3) is included as another replaceable location factor to account for 
customers from other business types than 141 and 142. The utilities are aggre-
gate with a weight of 0.75 for non-replaceable location factors and 0.25 for re-
placeable location factors.  

After selecting a zone the site characteristics price (weight 0.5), floorspace qual-
ity (weight 0.3), and size (weight 0.2) are used to choose a site. Again, a rather 
high importance of quality leads wholesale firms to prefer new floorspace. 

Retail sale of food, beverages and tobacco (Business type 112) 

This category contains mostly smaller retail stores selling food, beverages, or to-
bacco products. These retailers depend a lot on closeness to customers, often 
they supply the local population for daily needs. At the same time the Hotelling 
theory (chapter 3.3) applies causing that firms tend to locate close to each other. 
Many of these businesses are willing to pay rather high rents as long as there is a 
considerable market share and enough space to provide parking.  

The most important location factor with a weight of 0.5 is vacant market share 
as shown in figure 7-24. This term connects accessibility of purchasing power (as 
calculated by the module Accessibility shown in figure 6-5) with the competition 

Fig. 7-23: Value and weighting functions for wholesale trade (111)

Fig. 7-24: Value and weighting functions for retail sale of food, beverages, and tobacco (112) 


