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Trends of settlement development

BBR (2005)

Settlement area

Population

Traffic area
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Trends of settlement development

BBR (2005)

Population / km² settlement
and traffic area

Old federal
states

New federal
states
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Index of social costs of the dispersen settlement
development

150 - 200of freight transportation incl. services such as post 
office, waste disposal service etc.

150 - 200of personal transportation

200 - 300of public transportation

100 - 150of social settlement infrastructure

200 - 300of technical settlement infrastructure (roads, 
pathways, power mains)

Economical costs

Settlement structure
suburban location, 

decentralized, 
disperse, autooriented

Costs / Burden per inhabitant (IH)
after cost categories (compared with urban location
(=100) with high density and pedestrian-, bicycle-
and public transit- orientation

As per Apel (2005)
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Index of social costs of the dispersen settlement
development

> 300Loss of security in the public area (declining
pedestrian frequency)

100 - 200Traffic accidents

100Traffic noise

150 - 200Emissions (air pollutant ) (kg/IH)

200 - 300Energy consumption (building and traffic)

> 300Fragmenting the landscape

200 - 300Sealed surface (m²/IH)

300 - 400Consumption of land for settlements and traffic
(m²/IH)

Ecological and social costs

Settlement structure
suburban location, 

decentralised, 
disperse, autooriented

Costs / Burden per inhabitant (IH)
after cost categories (compared with urban location
(=100) with high density and pedestrian-, bicycle-
and public transit- orientation

nach Apel (2005)
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Housing area Passau Kohlbruck

GF
(ört.)
29%

NBL
25%

GemF
7%

GF (weitere)
24%

VF (öff.)
12%

VF (pr.)
3%

13, 4 ha (17,5 ha)
350 HU (housing Units)
1.000-1.200 inhabitants 
gross construction density: 
26,1 HU/ha (20 HU/ha)
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y = -44,504Ln(x) + 210,64
R2 = 0,5571
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Relation of traffic area and urban density

P.- Kohlbruck

L.- Meckhofen

Kötter 2002
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Costs of infrastructure in Switzerland
depending on type of settlement and building

structure
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Cost reduction potential by influencing the
settlement structure
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Water supply

Roads
total technical
infrastructure

School
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

a American Farmland Trust (1996) e Parsons Brinckerhoff…, ECONW (1998)
b Natural Resources Defence Council (1998) f Doubeck Zanetti (1999)
c Ecoplan (2000) g Burchell (2002)
d Real Estate Research Corporation (1974) h Doubeck et al. (1991)

Comparison of the infrastructure burden of the most inappropriate settlement form

Schiller/Siedentop (2005)
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Elements of the costs of building land 
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Cost sharing as a part of strategical area
management

Community level
Integrated calculation

Development level
Project orientated calculation



3

Department of Urban Planning and Real Estate Management,
Prof. Dr.-Ing. Theo Kötter

13

Integrated urban 
calculation

calculation of the real costs of the
urban development

1. costs and revenues
• Planning, expert‘s opinion, management
• Land acquisition, land realocation
• Costs of technical infrastructure
• Compensation measures
• Costs of social infrastructure: Kindergarden, schools,

fire brigade etc.

2. Follow up costs and economic impacts on the 
community

• Infrastructure maintenance
• Re- and deconstruction costs for social und technical

infrastructure
• local taxes
• local fees

Truth and tranparency of costs
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Cost of urban infrastructure priovision

internal servicing of plots
• roads, streets 
• green spaces
• immission preventions facilities
• technical supply and disposal

facilities

Compensation measure for intervention in nature and 
landscape

on-site sercicing

outward servicing of construction area
urban Facilities

• public facilities
- Kindergarten
- Schools
- Youth centers

• (private facilities)

public
private
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Location-oriented infrastructure costs

Technical infrastructure
• street development
• public transportation
• sewer
• water supply
• electric power supply
• etc.

Social infrastructure
• kindergarten
• elementary school
• secondary school
• youth center
• fire station
• citizan building
• etc. FNP Euskirchen 2004
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Steps of Calculation
1. Identification of the necessary technical infrastructure (inside 

and outside provision of infrastructure) and social infrastructure
2. Standards of social infrastructure (identification of catchment

areas, accessibility)
3. Identification of present capacities of facilities
4. Needed capacities of the facilities in future (e.g. 15 years) 

(standards, temporal needs)
5. Need of new or expanded facilities
6. Location-oriented investment calculation

Financing
• By land owners, which benefit from the urban development 

measure 
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Dynamic calculation of the investments on basis of 
a framework of times and measures

time of investment
T1   T2 T3 ..... Ti .....

costs (C)

revenue (R)

Σ CTi

Σ RTi

Σ CC
T0

Σ CR
T0

Σ CS
T0 Σ STi

surplus/deficit cover
S1   S2 S3 ..... Si ....

costs of financing FTi
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sections 

construction elements and price (data bank)

reports (CoFi, reference numbers) 

project  administration

Urban calculation of integrated projects (SKIP)

- structure of program -

total area 
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Infrastructure cost calculation model

Size:
- Amount and length of house extensions
- Length of facilities to connect the settlement
- Number of inspection manholes
- etc.
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Standard costs² (Annual costs for investments, maintenance, 
value perservation):
- House extensions in € / m
- Settlement canals in € / m
- Inspection manholes in € / m
- etc.
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Frame of 
costs

Infrastructure costs in € per year:
- Average costs for simular settlements
- Long term costs for settlement expansion W
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Total Costs
of 

infrastructure
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Urban calculation of integrated projects (SKIP)

public 
infrastruc-
ture
provision
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The necessity of urban calculation

decision process: calculation provides information for the 
weighing of concerns

optimisation: especially transparency of costs and 
efficiency improvement of draft plans becaue of 
the demand for cost and area saving 
infrastructure provision and construction 

controlling: controlling of urban projects during the process 
of realisation with regard to the budgets of time, 
costs (and quality)   


