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2.4 Bulgaria (short country profile) 

Geography. Bulgaria features a highly diverse landscape: the north is dominated by the vast 
lowlands of the Danube and the south by the highlands and elevated plains. In the east, the 
Black Sea coast attracts tourists all year round. About 31% of the territory is made up of 
plains, while plateaus and hills account for 41%. Low mountains (600 to 1,000 m) cover 15 
%, medium-sized mountains (1,000 to 1,500 m) 10 % and high mountains (over 1,500 m) 
3%.  

Demography. Population density generally low with less than 60 inhabitants per km². The 
highest population density is characteristic for the South-western Region (103.9 cap/km2). 
Most of the population (71%) resides in urban areas. This is an indication for a general drop 
in urbanization in both quantitative and qualitative respect. Bulgaria has one of the lowest 
population growth rates in the world. With some minor exceptions the population in almost all 
settlements in the country is diminishing and that not only in the villages, but also in the cit-
ies, and even in the large cities. 

Land take and sealing. In 2006 the share of artificial surface amounted to 5 % and the share of 
sealed surface to 1.8 % which corresponds more or less to the EU average. Between 2000 and 
2006 artificial surface growth was very moderate with 0.7 %. Due to the already sparse popu-
lation density, which is shrinking further, the population land use intensity is very low with 
722 m² artificial surface per capita. This is twice the EU average. 

 

F i g .  17  Bu lga r i a :  So i l  sea l i ng  pe r  r eg ion  i n  2006  
Source: EEA, EUROSTAT 

 

Policies of interest. The Ministry of regional development and public works is responsible 
for sealing and spatial planning issues. There is no developed system to effectively control 
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the Environment (IFEN, Institut Français de l'Environnement) published a more detailed as-
sessment in 2006 referring to clearly alarming trends. IFEN concludes that between 1994 
and 2004 population in metropolitan areas increased by only 5 % whereas land take 
amounted to 15 %. The assessment concluded that land take occurred mainly at the ex-
pense of arable land and that there was an urgent need to reuse already developed land for 
the construction of new infrastructure [38]. 

The latest environment report (“Environment in France in 2010”) again highlights unsustain-
able trends with regard to land take [39].  

⋅ Growing distances in metropolitan areas. In the 71 main metropolitan urban areas the 
average distance of new buildings to the city centre was observed to have increased by 
more then 10 % between 2000 and 2008 compared to the period 1980 and 1990.  

⋅ Alarming land take in coastal areas. Between 2000 and 2006 land take was two times 
faster in coastal areas than in metropolitan urban areas. Artificial surface within the first 
500 metres from the sea amounted already to 28 %. 

 

 

F i g .  30  F rance :  Sha re  o f  a r t i f i c i a l  su r f ace  pe r  depa r tmen t  
Source: IFEN, 2010  

2 . 1 0 . 2  P o l i c i e s  o f  i n t e r e s t  

In 2006 the National Strategy for Sustainable Development was subject to a revision 
process. A new sustainability objective with reference to land take reduction was defined, 
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which stipulates energy efficient urban structures by supporting inner urban development and 
avoiding further soil consumption. Specific projects, results or actions with regard to land 
take reduction shall be realised in this respect [41]. 

Brownfield redevelopment. France disposes of a network of more than 20 public land de-
velopment agencies (EPF)41, who operate at the regional but also at the local level. Key ob-
jective is to develop land for social housing. All EPFs have action lines focused on brownfield 
redevelopment and some have specific programmes for urban renewal (see also best prac-
tice EPF Nord-Pas-de-Calais). EPFs co-operate with local communities and provide funding 
for land development projects that match the specific local or national objectives [42]. 

2 . 1 0 . 3  B e s t  p r a c t i c e  

The public land development agency of Nord-Pas-de-Calais (Etablissement Public Foncier 
Nord-Pas-de-Calais) evolved from a brownfield development agency to a comprehensive 
land management agency focusing on (1) renewal of towns on themselves, (2) integration of 
soil pollution issues, (3) new development of social housing offer, (4) setting up a green and 
blue pattern on the regional territory and (5) controlling suburbanisation. Among the French 
regions Nord-Pas-de-Calais belongs to those with significant land use pressures almost 
comparable to those of Flanders. The sealing rate is on average above 6 % and the rate of 
artificial surface amounts to 14 %. Heavy industrial decline in the 1970ies and 1980ies has 
left an enormous legacy of industrial brownfield land and related economic pressures. Since 
1991 the EPF Nord-Pas-de-Calais has developed 5,050 hectares of brownfield land with 
investments amounting to 176.6 million Euros. 

The agency broadened their portfolio from mere brownfield redevelopment towards sustain-
able regional planning. In 2006 the agency concludes in their multiannual programme from 
2007 – 2013 that 2,200 hectares agricultural soils are lost each year to infrastructure devel-
opments and that this trend shall be stopped. The 2007 – 2013 funding period shall allocate 
383 million euro to three major thematic axes, namely (1) the development of social housing 
and urban renewal, (2) the realisation of large strategic brownfield redevelopment projects, 
and (3) the continuation of landscape protection with specific emphasis to connecting habi-
tats and wetlands [43].  

2 . 1 0 . 4  C o n c l u s i o n s  

Land take and soil sealing affect above all metropolitan areas and coastal regions. Fragmen-
tation of landscapes and growing distances of commuters gain more and more importance in 
French environment policy. 

Awareness of the problem is growing continually as can be seen in the definition of a national 
sustainability indicator for land take. The recently issued law Grenelle Environment stipulates 
inner urban development and foresees harmonisation of spatial planning procedures. How-
ever, the law was only recently published and effects are not yet visible. 
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41  Etablissements Publics Fonciers: http://www.epfl.fr/sites/internet/epffrance/Pages/default.aspx 
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F i g .  42  I t a l y :  Na t i ona l  so i l  sea l i ng  map  
Source: ISPRA [64] 

 
The national map of sealed areas due to urbanization (Fig. 17), is based on data from 
CORINE Land Cover 2000, and shows that the highest sealing rates are found in Lombardy, 
Apulia, Veneto and Campania with higher concentrations near urban areas and along the 
main road axes. Key land se problems occur in particular in the large plains, where urbaniza-
tion is coupled with intensive farming. 

2 . 1 5 . 2  P o l i c i e s  o f  i n t e r e s t  

Spatial Planning. Unlike most European countries Italy does not have a higher level spatial 
plan, such as a national spatial development plan, that would influence or govern the re-
gional plans for a defined period. Plans at the national scale are limited to highways, rail-
roads, and similar structures. The 20 Italian regions have a high degree of autonomy with 
regard to spatial planning, and the most important planning document is the Regional Territo-
rial Plan (PTR). The planning hierarchy is as follows: 

• regional territorial plans (Piano Territoriale Regionale), 

• provincial territorial coordination plans (Piano Territoriale di Coordinamento Provinciale) 
and metropolitan area plans (Piano Regolatore Generale Intercomunale), 

• municipal master plans (Piano Regolatore Generale Comunale - PRGC), and  

• district plans (PP). 

The regional territorial plan covers regulations on particular land use, land development at a 
larger scale, and the planning of infrastructure such as road network and railways. The re-
gional territorial plan is jointly drafted by representatives of the provinces, municipalities, pri-
vate entities, and other stakeholders and is finalized by obtaining the approval of the regional 
assembly [65]. 

Soil sealing limits at the municipality level. At the municipality level, city plans regulate 
urban transformation and can actually restrict soil sealing and lead to a balance between 
urban development and environmental protection. Sealing limits apply to new developments 
(building activities) and are currently used in several municipal master plans, among them 
Milano, Brescia, Padova, Parma, Modena, Bologna, Firenze, Roma; and all municipalities of 
the Alto Adige region. However, the sealing limits are quite varied, both with regard to meth-
odology and definition of “sealed area”. In the following a few examples are described [66]: 

⋅ Brescia. The Piano Regolatore Generale Comunale of Brescia fixes some minimum 
values for the extension of permeable green areas, ranging from 15% in town centre to 
35% in residential areas. The index used is linked to definitions of “permeable area” 
(rain water absorption >70 %), “semi permeable area” (rain water absorption 70 %-
50 %) and “sealed areas” (rain water absorption <50 %). 

⋅ Padua prescribes “surface permeability” according to land use classes; i.e. 30 – 40 % 
permeability in residential areas, 70 % for parking areas, and 90 % for green public ar-
eas. 

⋅ Parma. Minimal standards for “surface permeability” are 75 % for private gardens and 
15 – 50 % for commercial areas. 

⋅ Rome. Apart from sealing limits for new building activities, the city planning puts special 
emphasis on inner urban development. 
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⋅ Municipalities in Alto Adige. The limitation of soil sealing is prescribed in the municipal 
zoning which refers to site specific Sealing Indices51 (see also chapter on mitigation 
measures). 

Environmental Quality in Urban Areas. Some Italian regions have enforced regional laws 
on environmental quality in urban areas, as this is the case in Emilia Romagna, Toscana and 
Umbria. (1) In Emilia Romagna52 the Regional Law on Urban Soil Protection explicitly de-
mands soil sealing restrictions in urban areas. The city planning has to consider soil sealing 
as standard environmental parameter in city planning. (2) In the region Tuscany53 environ-
mental quality, building quality and accessibility have priority and soil sealing has to be con-
tained as far as possible. These requirements are subject to a quantity and quality evalua-
tion. (3) Umbria54 supports sustainable building techniques by supporting training pro-
grammes and providing special incentives. Overall objective is to reduce the consumption of 
natural resources and to improve the quality and comfort of the urban environment. 

2 . 1 5 . 3  B e s t  p r a c t i c e  

Research. In 2009 a national research project was launched with the title research Centre 
on Soil Consumption55, and will operate from 2009 to 2011. The National Centre for Urban 
Affairs (Istituto Nazionale di Urbanistica) is the key supporter of the project. Key action lines 
are (1) the technical aspects of monitoring soil sealing, (2) the development of specific plan-
ning tools to support efficient land use to be implemented at the local level in the region 
Lombardia, and (3) the stipulation of the public debate on soil consumption and resulting 
negative effects. 

2 . 1 5 . 4  C o n c l u s i o n s  

Northern and coastal regions in Italy are highly affected by soil sealing and urban sprawl. 
Since 2000, a stagnation of soil sealing rates can be observed. In comparison with other EU 
Member States Italy’s land use efficiency is outstanding with only 155 m² sealed surface per 
capita and 255 m² artificial surface per capita. 

Measures to reduce soil sealing exist in several Italian municipalities at the city planning 
level. Research and awareness towards soil sealing, urban sprawl and their negative impacts 
are growing.  

                                                 
 

51  B.V.F. - Verfahren (Beschränkungsindex der versiegelten Flächen) 
52  art. A-25 , Legge regionale 24 marzo 2000, n. 20 “Disciplina generale sulla tutela e l’uso del territorio.  
53  Art. 37, Legge regionale 3 gennaio 2005, n. 1 “Norme per il governo del territorio” 
54  Art. 43, Legge regionale 1/2004 “Regolamentazione dell'attività edilizia” 
55  Centro di Ricerca sui Consumi del Suolo, http://www.inu.it/attivita_inu/CRCS.html 
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2.16 Latvia (short country profile) 

Geography. Latvia has many similarities to Estonia; the country is also small and sparsely 
populated, with on average 34.6 inhabitants per km². Half of the Latvian population is living in 
the area of the capital Riga. 

Demography. Like in most new Member States declining population trends can be ob-
served. Between 1990 and 2000 out-migration is most significant with a population loss of 
11 %. After 2000 Latvia is recovering from this process and the number of inhabitants re-
mains almost stable. 

Land take and sealing. The shares for sealed soil and artificial surface are relatively low 
compared to the EU average, with 1.1 % and 1.3 % respectively (EU average is 2.3 % and 
4.4 %). 

Major urban areas were developed on less productive sandy soil in the northern part of the 
country while agricultural productive land is situated in the less populated South of the coun-
try. 

Fifty percent of the Latvian agricultural land is fallow land. Since independency and liberation 
of the economic system the production on less productive land is in many cases not profit-
able. Another reason is the transfer of agricultural land to original owners, who do not use the 
land and cannot sell it because of the low prices.  
 

 

F i g .  43  La t v i a :  So i l  sea l i ng  pe r  r eg ion  i n  2006  
Source: EEA, EUROSTAT 
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⋅ To require that regions define realistic targets for annual land take according to their 
growth forecasts for population and economy, 

⋅ To promote awareness how to avoid unnecessary soil sealing and provide best prac-
tice examples and guidance for all user levels; i.e. organisation of thematic confer-
ences and workshops, best practice collections. 

⋅ To streamline national funding policies; i.e. abolish funding mechanisms that support 
further land take and disperse settlement structures (i.e. subsidies for commuting or 
housing without access to public transport). 

⋅ To provide clear financial incentives for inner urban development, ideally funded by 
compensation payments. 

⋅ To require that regions establish compensation systems for soil loss. 
⋅ To define regions at risk and establish specific regimes for such regions; i.e. monitoring 

and assessment obligation, definition of local development targets, provision of finan-
cial incentives. 

The regional level. With the exception of very small Member States, spatial planning regulations 
are usually under the responsibility of regional planning authorities. The regional level (i.e. 
Autonomous Regions, Provinces, Bundesländer, Voivodships etc.) can be considered as most 
relevant for influencing spatial development trends. In order to reach more efficient land use and 
to avoid unnecessary soil sealing the following actions are recommended: 

⋅ To define specific regional targets for annual land take under full consideration of the 
avoid, mitigate, compensate principle for soil sealing and the actual future needs. 

⋅ To promote and organise training courses for policy makers at the local level and to 
cultivate awareness for soil functions through educational programmes at schools. 

⋅ To establish soil compensation mechanisms for soil loss. 
⋅ To make sure that regional funding schemes respect the avoid, mitigate, compensate 

principle for soil sealing. 
The local level. Planning decisions together with building permits are usually issued at the local 
level (i.e. municipalities or city planning) with the exception of very large projects that would re-
quire the authorisation of higher level authorities. Local planning and building authorities can in-
fluence where and how new structures are built. The following actions are recommended to make 
sure that new projects are realised with the least possible destruction of soil functions: 

⋅ To consider soil quality along planning and consider alternative scenarios. 
⋅ To protect green areas at the fringe of settlements. 
⋅ To promote inner urban development by realizing strategic projects. 
⋅ To promote the renewal and reuse of derelict sites. 
⋅ To avoid unnecessary soil sealing as far as possible by promoting mitigation technolo-

gies. 
⋅ To prescribe sealing limits in building permits. 

 

7.5 Key conclusions 

Despite several initiatives it can be concluded that soils are not adequately protected in the 
European Union. Soil quality is rarely respected along planning processes and compensation 
of soil losses hardly realised. Economic growth is still highly depending on land take and soil 
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sealing.  

In order to decouple economic growth from land take and soil sealing, it is suggested to 
strictly follow the avoid-limit and compensate principle for soil sealing. Several elements of 
this logic are already being realised in some Member States as described in the section 
above and in the country profiles of this report. However, limitations to soil sealing are pri-
marily based on voluntary agreements and non binding measures. 

It can be expected that single Member States will refrain from applying stricter regulations to 
protect their soils from sealing as this could represent a market disadvantage.  

It can be concluded that binding measures to avoid and limit soil sealing as far as possible 
need to be established at the EU level. A common regulatory framework in particular for re-
gions with high land use pressures can be considered as the only solution to achieve better 
progress with regard to a sustainable use of the European Union’s soils. 
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Download: http://www.scotland.gov.uk/Publications/2001/07/pan61 

[113] CIRIA - Construction industry research and information association 
Sustainable Drainage Systems - Promoting Good Practice 
http://www.ciria.org.uk/suds/legal_issues.htm 
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[114] Wilson St., Baffoe-Bonnie B., Prescott c. et al. (2008): Understanding permeable and 
impermeable surfaces,Technical report on surfacing options and Cost Benefit Analysis  
Download: http://www.parliament.uk/deposits/depositedpapers/2010/DEP2010-0563.pdf 

[115] Communities and Local Government: London (2008): Impact Assessment – Permeable Sur-
faces 
http://www.communities.gov.uk/documents/planningandbuilding/pdf/686153.pdf 

 

T e c h n i c a l  m e a s u r e s  t o  m i t i g a t e  s o i l  s e a l i n g  
Consulted experts 

 Bernhard Scharf , University for Life Sciences, Vienna (Telephone interview: June 25, 2010). 

 Jürgen Preiss, City of Vienna, department for Environment Protection (Telephone interview: 
June 29, 2010).  

 Unterberger, Autonome Provinz Bozen, Abt. Raumordnung (Telephone interview: June 14, 
2010).  

 Doris Stepputtis, Stadtplanungsamt, Landeshauptstadt Dresden (Telephone interview: July 2, 
2010). 

 Gabriela Prett-Preza, FORUM QUALITÄTSPFLASTER e.V.  (Telephone interview: July 5, 
2010).  

 Sönke Borgwardt, Borgwardt Wissenschaftliche Beratung, Germany (telephone interview, July 
23 2010). 

 Stefan Weissenböck, Weissenböck Bauwerkstoffe GmbH (managing director), Austria 
(telephone interview, July 15 2010).  

Quoted sources 

[116] Autonome Provinz Bozen, Abteilung Landesagentur für Umwelt (Autonomous Province 
Bolzano, Department fort he Environment) (Website): Naturnahe 
Regenwasserbewirtschaftung (translation: Sustainable management of rain waters),  
Download: http://www.provinz.bz.it/umweltagentur/wasser/regenwasserbewirtschaftung.asp 

[117] City of Vienna, Environment Unit -MA 22 (in print): Oberflächen und Beläge (translation: Sur-
faces and pavements). 

[118] Kretzer P. (2002): Drainasphalt – Materialbericht (translation: Porous asphalt - Material desc-
ription), Master thesis at Technical University Rapperswil (Germany). 

[119] Green Concrete,European research project for the development and improvement of gravel 
turf applications  
Download: http://www.gravelturf.eu/e_index.htm 

[120] Kumpfmüller M, Kals E.Land Oberösterreich, Akademie für Umwelt und Natur (2009): Wege 
zur Natur in kommunalen Freiräumen (translation: Guideline: Ways to nature inurban open 
space),Handbuch. 

[121] Magistratsabteilung 22, City Planning Department Vienna (2010): Nachhaltigkeitsbewertung 
von Wege-Belägen (translation: Sustainability Assessment of Urban Surfaces), ISBN 978-3-
200-01250-9 

[122] Gabriela Prett-Preza, FORUM QUALITÄTSPFLASTER e.V.  (Telephone interview: July 5, 
2010). 

[123] Stefan Weissenböck, Weissenböck Bauwerkstoffe GmbH (managing director), Austria 
(telephone interview, July 15 2010). 
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[124] The Construction Centre: online resource for the provision of information relating to building 
products suppliers and people. 
http://www.theconstructioncentre.co.uk/ 

[125] Green Roofs for Healthy Cities 
http://www.greenroofs.org/ 

[126] Livingroofs.org (2004): Green Roofs: Benefits and Cost Implications  
Download: http://www.sustainable-eastside.net/Green%20Roofs%20Report%202.07.05.pdf 

[127] Doris Stepputtis, Stadtplanungsamt, Landeshauptstadt Dresden (Telephone interview: July 2, 
2010). 

[128] Unterberger, Autonome Provinz Bozen, Abt. Raumordnung (Telephone interview: June 14, 
2010).  

[129] Communities and Local Government: London (2010): Planning Policy Statement 25: Devel-
opment and Flood Risk 
Download: 
http://www.communities.gov.uk/planningandbuilding/planning/planningpolicyguidance/planning
policystatements/planningpolicystatements/pps25/ 

[130] Jürgen Preiss, City of Vienna, department for Environment Protection (Telephone interview: 
June 29, 2010).  

[131] Bettina Kübel, Brigitte Kübler, (Wuppertal, Municipal Taxes) (Telephone interview: July 6, 
2010).  

[132] EFB - Europäische Föderation der Bauwerksbegrünungsverbände - EFB (2009): Der 
Gründachmarkt in Europa (translation: The Green Roof Market in Europe)  
Download: http://www.efb-greenroof.eu/verband/ 

[133] Livingroofs (Website) 
 http://livingroofs.org/http://livingroofs.org/ 

[134] Ravesloot M., Teeuw P.G. (2009): Organisation of large Scale Green Covered Roofs 
improving the collaboration of Policy Makers with Urban Designers, Proceedings of the The 
4th International Conference of the International Forum on Urbanism in Amsterdam 2009. 

[135] Bernhard Scharf , University for Life Sciences, Vienna (Telephone interview: June 25, 2010). 

[136] CIRIA: Sustainable Drainage Systems - Promoting Good Practice,Planning and approval 
England and Wales  
Download: http://www.ciria.org.uk/suds/legal_issues.htm 

[137] Ealing Front Gardens Project, 
Download: http://www.ealingfrontgardens.org.uk/index.htm 

[138] Sönke Borgwardt, Borgwardt Wissenschaftliche Beratung, Germany (telephone interview, July 
23 2010). 

Other sources 

 Landesanstalt für Umweltschutz Baden-Württemberg (2000): Erhebung von 
Entsiegelungspotenzial in Kommunen (translation: Assessment of desealing potentials in mu-
nicipalitites),Studie und Verfahrensanleitung am Beispiel der Stadt Ettlingen Bodenschitz 7 
Download: http://www.fachdokumente.lubw.baden-
wuerttemberg.de/servlet/is/20067/bs07.pdf?command=downloadContent&filename=bs07.pdf 

 Tiroler Landesregierung (Government of the Province Tyrol) 2005: (2005): Versickerung von 
Oberflächenwässern (translation: Drainage of surface waters),  
Download: http://www.tirol.gv.at/fileadmin/www.tirol.gv.at/themen/umwelt/ 
wasser/wasserinfo/downloads/oberflaechenwaesser-leit-200502.pdf 

 Land Vorarlberg (Government of the Austrian Province Vorarlberg) 20XX: (2007): 
Oberflächenentwässerung: Leitfaden zum Umgang mit Niederschlagswässern aus Gewerbe- 
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,Industrie- und Verkehrsflächen (translation: Guidance document: Managing drainage at 
industrial, commercial and other artifial surfaces),  
Download: http://www.vorarlberg.at/pdf/leitfadenoberflaechenentw.pdf 

 Die Umweltberatung - Public Environmental Consulting of the Province Lower Austria (2009): 
Regenwasserversickerung. Leitfaden für Versickerungselemente auf Privatgrund (translation: 
Seepage of rainwater: Guidance for private housing),  
Download: http://images.umweltberatung.at/htm/regenwasserversickerung-ratgeber-
wasser.pdf 

 The Scottish Government (2000): Planning Advice Note 61: Planning Sustainable Urban 
Drainage Systems 
Download: http://www.scotland.gov.uk/Publications/2001/07/pan61 

 Communities and Local Government (2008): Guidance on the permeable surfacing of front 
gardens, ISBN: 978-1-4098-0485-7 
Download: http://www.communities.gov.uk/documents/planningandbuilding 
/pdf/pavingfrontgardens.pdf 

 Communities and Local Government: London (2008): Guidance on the permeable surfacing of 
front gardens, ISBN: 978-1-4098-0485-7 9 781409 
Download: http://www.communities.gov.uk/documents/planningandbuilding/pdf/ 
pavingfrontgardens.pdf 

Websites 

 PaverSearch.com,is dedicated to being a leading landscape and paving resource by 
connecting homeowners with qualified landscape professionals, suppliers & resources.  
Download: http://www.paversearch.com/permeable-pavers-introduction.htm 

 The Interlocking Concrete Pavement Institute (ICPI)  
Download: http://www.icpi.org/ 

 

C o m p e n s a t i o n  s y t e m s  
Consulted experts 

 Dr. Jirina Jackson (IURS - Institut pro udržitelný rozvoj sídel o.s.) 

 J Patrick Steinmetz, Ökoagentur Hessen 

 Ute Ojowski, Ausgleichsagentur SH GmbH in Schleswig Holstein 

 Andreas Hacker, Stadt Umland Management Wien Niederösterreich 

 Wolfgang Socher, Landeshauptstadt Dresden, Umweltamt 

 Ing. Helena Bendova, Ministry of the Environment, Prague 

 Dr. Pavol Bielek. Soil Science and Conservation Research Institute, Slovakia 

 Prof. Dagmar Petrikova, University of Bratislava 

Quoted sources 

[139] Kleijberg R. (2007): Ecological compensation in the Netherlands. Experiences with planning 
and implementation. Fachtagung der Stiftung NaturSchutzFonds Brandenburg. 
Download: http://www.flaechenagentur.de/Downloads/Tagung_2007/Arcadis-
Consult_Kleijberg.pdf 

[140] Rundcrantz K., Skärbäck E. (2003): Environmental compensation in planning: a review of five 
different countries with major emphasis on the German system, in Environmental Policy and 
Governance, Vol13, Issue 3, pp 204 - 226 

[141] Küpfer C. et al (2010): Handelbare Flächenausweisungszertifikate, Experiment Spiel.Raum: 
ergebnisse einer Simulation in 14 Kommunen (translation: Tradeable Development Certifi-
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cates – results of a field experiment in 14 municipalities), in Journal  NuL 42 (2) 2010, pp 39-
47. 

Web Sites 

 SUM Stadt Umland Management Wien Niederösterreich (translation: Regional Management of 
the Vienna Agglomeration) 
http://www.stadt-umland.at/ 

 Ausgleichsagentur Schleswig Holstein (translation: Landscape Compensation Agency 
Schleswig Holstein) 
http://www.ausgleichsagentur.de/ 

 Ökoagentur für Hessen (translation: Eco Account Agency Hessen)  
http://ökoagentur-hessen.de/ 

 

S o i l  q u a l i t y  c i r t e r i a  
Consulted experts 

 Georg Juritsch (Salzburger Landesregierung) (Telephone interview: July 1, 2010)  

 Elisabeth Oechtering (Freie und Hansestadt Hamburg) (Telephone interview: July 5, 2010) 

Quoted sources 

[142] Lead partner of TUSEC-IP: City of Munich, Department of Health and Environment, Germany 
(2006): Soil Evaluation in Spatial Planning. Guidance. 
The publication is available in German, English, Slovenian, and Italian and can be 
downloaded from: http://www.tusec-ip.org/ 

[143] Freie und Hansestadt Hamburg  (2003): Unter uns….Bodenfunktionsbewertung (translation: 
Off the record….Assessment of soil functions). 

[144] Amt der Salzburger Landesregierung, Government of the Province Salzburg (in print): 
Bodenschutz bei Planungsvorhaben, im Land Salzburg (translation: Integration of soil 
protection in spatial planning). 

[145] Bayrisches Geologisches Landesamt München, Bayrisches Landesamt für Umweltschutz 
Augsburg  (2003): Das Schutzgut Boden in der Planung. Bewertung natürlicher 
Bodenfunktionen und Umsetzung in Planungs und Genehmigungsverfahren. (translation: Soil 
Protection as priority in spatial planning. Assessment of natural soil functions and realisation of 
planning and permits), ISBN 3-93685-44-0 

N e t w o r k s  
Websites 

 Green Concrete, European research project for the development and improvement of gravel 
turf applications 
Language(s): en, de, it 
http://www.gravelturf.eu/e_index.htm 

 European Land and Soil Alliance (ELSA) 
Language(s): en, de 
http://www.soil-alliance.org/ 

 European Urban Knowledge Network 
Language(s): en 
http://www.eukn.org/eukn/ 

 European Soil Bureau Network 
Language(s): en 
http://eusoils.jrc.ec.europa.eu/esbn/ 
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 European Topic Centre on Land Use and Spatial Information 
Language(s): en 
http://etc-lusi.eionet.europa.eu/ 

 Common Forum on Contaminated Land 
Language(s): en 
http://www.commonforum.eu/ 

 CABERNET Concerted Action on Brownfield and Economic Regeneration Network 
Language(s): en 
http://www.cabernet.org.uk 

 Foundation for the Urban Environment 
Language(s): en, multilingual 
http://www.ffue.org/ 

 URBAN SMS – Urban Soil management Strategy 
Language(s): en 
http://www.urban-sms.eu/ 

 COBRA-MAN - Manager Coordinating Brownfield Redevelopment Activities 
Language(s): en 
http://www.cobraman-ce.eu/ 

 SHRINK-SMART - The Governance of Shrinkage within a European Context 
Language(s): en 
http://www.shrinksmart.ufz.de/ 

 TUSEC-IP – Soils in City Regions. Procedures and Strategies for a sustainable spatial 
development 
Language(s): en 
http://www.tusec-ip.org/ 

 PLUREL- Peri-urban Land Use Relationships - Strategies and Sustainability Assessment 
Tools for Urban-Rural Linkages 
Language(s): en 
http://www.plurel.net 

 REFINA Forschung für die Reduzierung der Flächeninanspruchnahme und ein nachhaltiges 
Flächenmanagement (translation: Research for the Reduction of Land Consumption and for 
Sustainable Land Management)  
Language(s): de 
http://www.refina-info.de/en 

 JESSICA Sustainable development for urban areas 
Language(s): en 
http://ec.europa.eu/regional_policy/funds/2007/jjj/jessica_en.htm 
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ANNEX 

 

The following tables include core data sets used for the country assessments in Chapter 1 
and 2. The sources are listed below. 

 

Artificial Surface 
CORINE Land Cover (CLC) data are raster data and can be obtained from the Website of 
the European Environment Agency 

⋅ http://www.eea.europa.eu/data-and-maps 

The size of the minimum mapping unit is 25 hectares with a minimum width of 100 meters. 
Land cover changes of up to 5 ha are considered. 

Data sets are available for the years 1990, 2000, and 2006. For the assessment the category 
“artificial surfaces” was used, including the following subcategories: 

 

CLC Code Label 2 Label 3 

111 Urban fabric Continuous urban fabric 

112 Urban fabric Discontinuous urban fabric 

121 Industrial, commercial & transport units Industrial or commercial units 

122 Industrial, commercial & transport units Road & rail networks & associated land 

123 Industrial, commercial & transport units Port areas 

124 Industrial, commercial & transport units Airports 

131 Mine, dump & construction sites Mineral extraction sites 

132 Mine, dump & construction sites Dump sites 

133 Mine, dump & construction sites Construction sites 

141 Artificial, &-agric. vegetated areas Green urban areas 

142 Artificial, &-agric. vegetated areas Sport and leisure facilities 

⋅ Values for CLC1990 were updated by values published in EEA Report No. 11 “Land 
Accounts for Europe”. The update was made due to the fact that the actual time span 
between the production of CLC1990 data and CLC 2000 varied between 5 and 15 
years. 

⋅ Missing data were replaced by estimates in order to derive EU summary values: 
• Estimates for CLC 1990 for Cyprus, Finland, Malta, and Sweden assume an aver-

age yearly land take of 2.1 m² per capita. 

• Estimates for CLC 2006 for Greece assume an average yearly land take of 2 m² 
per capita and for the UK 0.6 m² per capita.  
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Sealed Surface 
Data on Soil Sealing are available as raster data sets with a resolution of 20 x 20m within a 
cell of 100 m x 100 m and can be obtained from the Website of the European Environment 
Agency.  

⋅ http://www.eea.europa.eu/data-and-maps/data/eea-fast-track-service-precursor-on-
land-monitoring-degree-of-soil-sealing-100m-1/ 

Data refer to the year 2006 and are available for all EU Member States. 

 

Population  
Population data for the years 1990, 2000, and 2006 were obtained from the EUROSTAT 
data base: 

⋅ http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database 
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Country Name Total Surface Artificial 
Surface CLC 

1990

Artificial 
Surface CLC 

2000

Artificial 
Surface CLC 

2006

Sealed Area, 
EEA lalyer 

2006

Population 
1990 

EUROSTAT

Population 
2000 

EUROSTAT

Population 
2006 

EUROSTAT
[hectare] [hectare] [hectare] [hectare] [hectare] [capita] [capita] [capita]

Austria 8,392,463 392,958 401,408 409,181 160,885 7,664,800 8,002,186 8,254,298
Belgium 3,066,430 605,485 627,595 630,347 225,947 9,947,800 10,239,085 10,511,382
Bulgaria 11,096,372 549,815 553,385 557,529 203,639 8,767,300 8,190,876 7,718,750
Cyprus 925,971 67,544 68,870 79,103 33,491 572,700 690,497 766,414
Czech Republic 7,886,893 472,803 493,223 501,899 251,459 10,362,100 10,278,098 10,251,079
Denmark 4,289,089 301,465 315,255 324,745 152,492 5,135,400 5,330,020 5,427,459
Estonia 4,346,186 86,603 90,953 94,173 39,399 1,570,600 1,372,071 1,344,684
Finland 33,702,920 461,581 472,234 483,422 198,390 4,974,400 5,171,302 5,255,580
France 54,881,341 2,588,183 2,744,303 2,826,586 1,521,782 56,577,000 60,545,022 63,229,443
Germany 35,708,592 2,744,401 2,964,561 3,012,304 1,814,990 79,112,800 82,163,475 82,437,995
Greece 13,162,924 231,604 270,084 283,301 177,111 10,120,900 10,903,757 11,125,179
Hungary 9,300,074 532,595 546,685 561,572 294,115 10,374,800 10,221,644 10,076,581
Ireland 6,987,857 108,416 142,516 162,565 111,301 3,507,000 3,777,763 4,209,019
Italy 30,150,499 1,362,772 1,450,012 1,498,303 846,941 56,694,400 56,923,524 58,751,711
Latvia 6,461,353 85,011 85,241 86,224 72,005 2,668,100 2,381,715 2,294,590
Lithuania 6,497,798 209,948 212,818 215,648 131,341 3,693,700 3,512,074 3,403,284
Luxembourg 259,741 22,303 24,003 24,171 12,735 379,300 433,600 469,086
Malta 31,586 7,402 8,171 8,178 4,112 352,400 380,201 405,006
Netherlands 3,735,750 406,803 475,143 510,995 304,163 14,892,600 15,863,950 16,334,210
Poland 31,195,005 1,211,876 1,243,546 1,254,749 738,002 38,038,400 38,653,559 38,157,055
Portugal 9,196,404 237,586 287,976 315,507 285,121 9,996,000 10,195,014 10,569,592
Romania 23,845,069 1,490,431 1,502,611 1,511,699 382,830 23,211,400 22,455,485 21,610,213
Slovakia 4,901,397 257,984 265,604 268,718 115,374 5,287,700 5,398,657 5,389,180
Slovenia 2,027,724 53,795 55,155 56,215 37,247 1,996,400 1,987,755 2,003,358
Spain 50,672,957 759,205 893,455 1,030,762 718,503 38,826,300 40,049,708 43,758,250
Sweden 44,911,418 593,125 611,383 628,929 196,018 8,527,000 8,861,426 9,047,752
UK 24,446,664 1,773,010 1,814,910 1,836,368 829,377 57,157,000 58,785,246 60,425,786
EU27 432,080,477 17,614,704 18,621,100 19,173,193 9,858,768 470,408,300 482,767,710 493,226,936  

Note: Figures with black back ground are estimates based on the calculation explained on 
page 223. 
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Country Name Share of 
Artificial 

Surface 1990

Share of 
Artificial 

Surface 2000

Share of 
Artificial 

Surface 2006

Sealed Surface 
per total 
surface

Sealed 
Surface per 

Artificial 

Artificial 
Surface per 
capita 1990

Artificial 
Surface per 
capita 2000 

Artificial 
Surface per 
capita 2006

[%] [%] [%] [%] [%] [m²/cap] [m²/cap] [m²/cap]

Austria 4.7% 4.8% 4.9% 1.9% 39.3% 513 502 496
Belgium 19.7% 20.5% 20.6% 7.4% 35.8% 609 613 600
Bulgaria 5.0% 5.0% 5.0% 1.8% 36.5% 627 676 722
Cyprus 7.3% 7.4% 8.5% 3.6% 42.3% 1,179 997 1032
Czech Republic 6.0% 6.3% 6.4% 3.2% 50.1% 456 480 490
Denmark 7.0% 7.4% 7.6% 3.6% 47.0% 587 591 598
Estonia 2.0% 2.1% 2.2% 0.9% 41.8% 551 663 700
Finland 1.4% 1.4% 1.4% 0.6% 41.0% 928 913 920
France 4.7% 5.0% 5.2% 2.8% 53.8% 457 453 447
Germany 7.7% 8.3% 8.4% 5.1% 60.3% 347 361 365
Greece 1.8% 2.1% 2.2% 1.3% 62.5% 229 248 255
Hungary 5.7% 5.9% 6.0% 3.2% 52.4% 513 535 557
Ireland 1.6% 2.0% 2.3% 1.6% 68.5% 309 377 386
Italy 4.5% 4.8% 5.0% 2.8% 56.5% 240 255 255
Latvia 1.3% 1.3% 1.3% 1.1% 83.5% 319 358 376
Lithuania 3.2% 3.3% 3.3% 2.0% 60.9% 568 606 634
Luxembourg 8.6% 9.2% 9.3% 4.9% 52.7% 588 554 515
Malta 23.4% 25.9% 25.9% 13.0% 50.3% 210 215 202
Netherlands 10.9% 12.7% 13.7% 8.1% 59.5% 273 300 313
Poland 3.9% 4.0% 4.0% 2.4% 58.8% 319 322 329
Portugal 2.6% 3.1% 3.4% 3.1% 90.4% 238 282 299
Romania 6.3% 6.3% 6.3% 1.6% 25.3% 642 669 700
Slovakia 5.3% 5.4% 5.5% 2.4% 42.9% 488 492 499
Slovenia 2.7% 2.7% 2.8% 1.8% 66.3% 269 277 281
Spain 1.5% 1.8% 2.0% 1.4% 69.7% 196 223 236
Sweden 1.3% 1.4% 1.4% 0.4% 31.2% 696 690 695
UK 7.3% 7.4% 7.5% 3.4% 45.2% 310 309 304
EU27 4.1% 4.3% 4.4% 2.3% 51.4% 374 386 389  

Note: Figures with black back ground are estimates based on the calculation explained on 
page 223. 
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 Country Name Sealed 
Surface per 
capita 2006

Artificial 
Surface 
Growth    

1990 - 2000

Artificial 
Surface 
Growth   

2000 - 2006

Artificial 
Surface 
Growth    

1990 - 2006

Population 
Growth    

1990 - 2000

Population 
Growth    

2000 - 2006

Population 
Growth    

1990 - 2006 

Population 
Density 2006

[m²/cap] [%] [%] [%] [%] [%] [%] [cap/km²]

Austria 195 2.2% 1.9% 4.1% 4.4% 3.2% 7.7% 98
Belgium 215 3.7% 0.4% 4.1% 2.9% 2.7% 5.7% 343
Bulgaria 264 0.6% 0.7% 1.4% -6.6% -5.8% -12.0% 70
Cyprus 437 2.0% 14.9% 17.1% 20.6% 11.0% 33.8% 83
Czech Republic 245 4.3% 1.8% 6.2% -0.8% -0.3% -1.1% 130
Denmark 281 4.6% 3.0% 7.7% 3.8% 1.8% 5.7% 127
Estonia 293 5.0% 3.5% 8.7% -12.6% -2.0% -14.4% 31
Finland 377 2.3% 2.4% 4.7% 4.0% 1.6% 5.7% 16
France 241 6.0% 3.0% 9.2% 7.0% 4.4% 11.8% 115
Germany 220 8.0% 1.6% 9.8% 3.9% 0.3% 4.2% 231
Greece 159 16.6% 4.9% 22.3% 7.7% 2.0% 9.9% 85
Hungary 292 2.6% 2.7% 5.4% -1.5% -1.4% -2.9% 108
Ireland 264 31.5% 14.1% 49.9% 7.7% 11.4% 20.0% 60
Italy 144 6.4% 3.3% 9.9% 0.4% 3.2% 3.6% 195
Latvia 314 0.3% 1.2% 1.4% -10.7% -3.7% -14.0% 36
Lithuania 386 1.4% 1.3% 2.7% -4.9% -3.1% -7.9% 52
Luxembourg 271 7.6% 0.7% 8.4% 14.3% 8.2% 23.7% 181
Malta 102 10.4% 0.1% 10.5% 7.9% 6.5% 14.9% 1,282
Netherlands 186 16.8% 7.5% 25.6% 6.5% 3.0% 9.7% 437
Poland 193 2.6% 0.9% 3.5% 1.6% -1.3% 0.3% 122
Portugal 270 21.2% 9.6% 32.8% 2.0% 3.7% 5.7% 115
Romania 177 0.8% 0.6% 1.4% -3.3% -3.8% -6.9% 91
Slovakia 214 3.0% 1.2% 4.2% 2.1% -0.2% 1.9% 110
Slovenia 186 2.5% 1.9% 4.5% -0.4% 0.8% 0.3% 99
Spain 164 17.7% 15.4% 35.8% 3.2% 9.3% 12.7% 86
Sweden 217 3.1% 2.9% 6.0% 3.9% 2.1% 6.1% 20
UK 137 2.4% 1.2% 3.6% 2.8% 2.8% 5.7% 247
EU27 200 5.7% 3.0% 8.8% 2.6% 2.2% 4.9% 114  

Note: Figures with black back ground are estimates based on the calculation explained on 
page 223. 
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