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Introduction

The Thematic Strategy 

for Soil Protection
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Table 1: European Commission (2004): Reports of the Technical Working Groups established 

under The Strategy for Soil Protection. http://forum.europa.eu.int/Public/irc/env/HOME/main

Objectives and volumes are

Volume Content Code

I

II

III

IV

V

VI

VI/5
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Definitions of soil sealing

In a very general way, using a systems approach: 

Soil sealing is the separation of soils by layers and other bodies 

from totally or partially impermeable material from other 

compartments of the ecosystem, such as biosphere, atmosphere, 

hydrosphere, rocks, anthroposphere and other parts of 

pedosphere. 

This would also include subsurface sealing and vertical barriers. 
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Economy of Soil Sealing
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Table 2 :Positive effects of sealing (Burghardt 2006)

- Creation of income, gross national product  Example Germany 2002 (Statistisches

Bundesamt 2005): 

Billion

EURO

%

Gross national product, total 2130 100

Directly depending from soil sealing (Constructions, cars, 

transport, education) 

850 40

Indirectly depending from soil sealing (Mining, industry, 

engineering, services) 

1160 54

Total depending from sealing 94

Without strong effects on sealing (Agriculture, forestry, power and 

water supply) 

120 6

-Improvement of public security, emergency services  (fire, health), 

communication 
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Table 3: US Affirmation Action Policy, starting with President Carter:

Comminity Reinvestment Act 1977 - credits for houses without prove of

worthiness.

- US home market development (Humphries 2010)

- From 1994 to 2006: increase of US house prices by 200%, drop until

2010 of 26%

- In December 2010: 9.8 million vacant homes for sale, for rent or held off

the market

Table 4: Development and crash of construction market of Ireland (Prange

and Maisch 2010)

- Building asset increase within 8 years by more than 1/3 to 1.9 Mio 

buildings

- Prices of real estates increased by the fourfold from 1996 to 2006

- Since 2008  decline of prices: commercial properties  60% , homes 40%, 

building land 75%

- Now 350,000 houses are not occupied, these are 20% of all homes; 

costs for the state 80 bill. EURO
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Table 5: Spanish property market (Statistische Bundesamt 2011; Spanish 

Property News 17. 11. 2008)

- 2008 were 615,000 new homes on the market, more than UK and 

Germany together  (400,000)). 

Compared to 2006 in 2008 collaps of second homes of foreign buyers by 

79% , from 17,200 to 3,700 sales

Table 6: Green house dissemination in Spain and The Netherlands 

(Ferguson 2007; Cantliffe and Vansickle 2010)

- Green house area in Spain approximately 70,335 ha, from this in the 

region of Almaria about 38,000

- In the Netherlands about 3,200 ha
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Main damages and damage areas of soil sealing
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Table 7: Negative effects of sealing

- Loss of fertile land 

- Loss of flora and fauna

- Habitat degeneration by land  dissection

- Increase of storm water discharge,  

floods, security costs

- Increase of health costs by urban

heating, increased dust occurrence,

loss of soil as CO2 sink

- Generation of low life quality areas -

social costs
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Table 8: The worst by sealing: Excavation erosion 

Erosion of rural areas in Germany: 2.7 t1 * ha-1 *a-1 soil (Auerswald et al. 2009),

Total Federal Republic of Germany (FRG):                                                            95 Mio t1 a-1

Deposition of excavated and transported soil of FRG:                                        64 Mio t1 a-1

(Deutscher Bundestag: Drucksache 13/5317 vom 19.07.1996 )

Amount of excavated soil which stays at the site is not known;

Assuming excavation to 1 m depth and sealing frequency by buildings of 39 ha d-1

(https://www.umweltbundesamt.de/boden-und-altlasten/boden/gefaehrdungen/flaeche.htm, 

from13.01.2009):                                                                                                    200 Mio t1 a-1
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Extension of sealing 
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Table 9: Amount of soil covered by sealing, only sealed area (49 % of total 

settlement and traffic areas) of Germany (1993) 

- already sealed 6 % of the federal area (www.thueringen.de) or  260 m2 / 

inhabitant

- Growth about 60 ha/day or  2.8 m2 / inhabitant * year, 

within human life time of 75 years: 200 m2

- For the federal German state of North Rhine Westphalia with 500 inhabitants/km2

this would mean additional 10% of the available land per personôs life time or 75

years to finally 23 % sealing of the federal state  when sealing limitation policy 

fails
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Figure 1: Relationship of 
settlements and taffic area to 

population density of the federal 
states of Germany (data from 

Degau 2002)

y = 0,0182x + 0,4614
R2 = 0,8221

0

2

4

6

8

0 200 400

D
e
g

re
e
 o

f 
s
o

il
 s

e
a
li
n

g
, 

%
Population density, persons/km2

Figure 2: Relationship between 
soil sealing degree and populaion 

density of countries of the 
European Union - without Malta. 

(Data from eea.europe,  2009)
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Urban growth regulations in Europe
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Table 10: Country comparison: Sustainability of urban growth regulation  (Heitkamp

and Kreibich 2009)

Coutry Level of 

decentralisation

Sustainability Comments

Germany Communal planning authority,

óEigenbedarf (local demand)ô

Spain Large regional disparities in 

implementation

France Inter-communal co-operation 

under high centralisation

Great Britain Central enforcement of 

sustainability (ótop-dowô) 

Soil Sealing, the Looser by Economic Players  - Needs and Ways of Implementation in the European Strategy for Soil Protection



Existing ways, efforts and models to overcome 
sealing problems
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Table 11: Ways, efforts and models to overcome sealing problems.

- 30 ha/day sealing limitation target of the  federal government

- Project ôResearch for the Reduction of Land Consumption and for Sustainable 

Land Managementô (REFINA)ô of the Federal Ministry of Education and Research

- Alliance for the ground of the Ministry of Environment of North Rhine Westphalia 

- Storm water infiltration legislation

- Dues for Storm water discharge 
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Table 12: Fiscal value of an (additional) inhabitant of the region of D¿sseldorf, 

Germany (Bizer at al. 2009)

Home Type Type A ï

Apartment house 

area

Type B ï

Mixed area of single 

houses and apartment 

houses

Type C ï

Single house 

area

Range of fiscal 

value, Simplified, 

EURO <0 - >400 <0 - >200 <-450 - >0

Soil Sealing, the Looser by Economic Players  - Needs and Ways of Implementation in the European Strategy for Soil Protection



More option to reduce sealing and land 
consumption, and mitigate their effects
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Table 13a : Chances to solve or mitigate sealing problems (European Commission 

2004, completed) ïPart 1

Å Policy: Convention on soil consumption restriction, 

Å e.g. 0.7 m2 /inhabitant *year sealed area

Å Planning and decision making: 

- Controlled city growth

- Use only soils of lowest fertility and low importance for habitats 

- Enable transparency by prove and public documentation of sealing 

necessity and effects 

Å Fiscal measures:

- Trade of sealing licences

- Ground tax reverse by efficiency of use of sealed area

- Payment for lost natural resources 

- Payment for social and health costs of sealed areas 

- Funds for re-establishing soils, when the purpose for soil sealing not 

longer  exists 
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Table 13b : Chances to solve or mitigate sealing problems (European Commission 

2004, completed) ïPart 2

Å Technical measures:

- Constructions with low sealing effect

- High constructions 

- Sealing without excavation and soil transport (technical erosion)

- Change of production lines and storage from horizontal to vertical 

arrangements 

- Subsurface constructions 

- Subsurface transport (pipe lines)

- Movable light weight constructions, removable prefabs 

- Advancing e - commerce

Å Social infrastructure:

- Living in compact cities from large apartment houses with low conflict level
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Construction examples

for mittigating sealing

- Buildings on reduced

area

Construction

examples for

mittigating sealing

- Building without

cellar, on pillars



Photo 3: Roof Top Plantingï

The green house by Hundertwasser,

City of Essen
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Photo 2: Low Sealing Building -

The Tïhouse in the

River Harbour of Duisburg



Photo 4: The Compacted new Chinese city
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Stern  (2007), chief economist of the World Bank, recorded in his review to

the British Ministery of Treasure the important factors for a success of a 

policy ofor reduction of emmissions

It should contain 5 essential components:

- a price for emmissions (sealing),

- policy for high efficient (sealing technologies),

- cutback of barriers of attitudes changes,

- measures to increase energy (sealing) efficiency, and

- collective international action.
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Use of soil underneath sealed ground
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Photo 5b: Roots underneath 

a sealing layer
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Photo 5a: Tree on a totally 

sealed ground 


