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MRDS ς Mineral Resource Data System (URL: http://tin.er.usgs.gov/mrds/, 20.06.2011) 
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16.05.2011) 
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20.06.2011) 

TRANS-TOOLS - TOOLS for TRansport Forecasting ANd Scenario testing (URL: 

http://energy.jrc.ec.europa.eu/transtools/ , 20.06.2011)   

UN ECE - the United Nations Economic Commission for Europe (URL: http://www.unece.org, 

20.06.2011)  

http://tin.er.usgs.gov/mrds/
http://www.industrie-lexikon.de/cms/lexikon/lexikon-d/des.html
http://ec.europa.eu/competition/mergers/cases/index/nace_all.html
http://ec.europa.eu/environment/air/pollutants/ceilings.htm
http://www.eea.europa.eu/publications/emep-eea-emission-inventory-guidebook-2009/
http://www.eea.europa.eu/publications/emep-eea-emission-inventory-guidebook-2009/
http://europa.eu/legislation_summaries/regional_policy/management/g24218_fr.htm
http://www.iiasa.ac.at/~rains/site-map.html
http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/regional_statistics/data/database
http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/regional_statistics/data/database
http://www.rivm.nl/en/
http://www.faa.gov/about/office_org/headquarters_offices/apl/research/models/sage/
http://www.siccode.com/
http://sedac.ciesin.org/
http://en.wikipedia.org/wiki/United_States_government
http://en.wikipedia.org/wiki/Industry
http://www.referenceforbusiness.com/encyclopedia/Sel-Str/Standard-Industrial-Classification-System-SIC.html
http://www.referenceforbusiness.com/encyclopedia/Sel-Str/Standard-Industrial-Classification-System-SIC.html
http://www.tfeip-secretariat.org/
http://www.tremove.org/
http://energy.jrc.ec.europa.eu/transtools/
http://www.transport-research.info/web/projects/project_details.cfm?id=11088
http://www.unece.org/
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UNFCCC - The United Nations Framework Convention on Climate Change (URL:  
http://unfccc.int/2860.php, 20.06.2011) 

UNCLOS - The United Nations Convention on the Law of the Sea (URL: 
http://www.un.org/Depts/los/index.htm, 20.06.2011) 

US DOE - U.S. Department of Energy (URL: http://www.energy.gov/, 20.06.2011) 

USGS - U.S. Geological Survey (URL: http://www.usgs.gov/, 20.06.2011) 

VLIZ - Vlaams Instituut Voor de Zee / Flanders Marine Institute (URL: http://www.vliz.be, 20.06.2011)  

VNF - Voies Navigables de France (URL: http://www.vnf.fr/vnf/home.vnf?action=vnf, 20.06.2011)  

 

Glossary of Pollutants  

CO - Carbon Monoxide 

CO2 - Carbon Dioxide 

NH3 - Ammonia 

NOx - Oxides of Nitrogen 

PM10 ς CƛƴŜ tŀǊǘƛŎǳƭŀǘŜǎΣ ǎƛȊŜ мл ˃Ƴ ƻǊ ƭŜǎǎ 

SO2 - Sulphur Dioxide 

 

 

 

 

http://unfccc.int/2860.php
http://www.un.org/Depts/los/index.htm
http://www.energy.gov/
http://www.usgs.gov/
http://www.vliz.be/
http://www.vnf.fr/vnf/home.vnf?action=vnf
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1. Introduction   
 

This report describes the methodologies for spatial distribution of diffuse emissions in the framework 

of E-PRTR. The spatial allocations are compiled for the diffuse releases to air for key pollutants (NOx, 

SO2, PM10, CO and CO2) from the following diffuse sources:  

ü Transport activities including road transport, domestic aviation, domestic and international 

shipping ( NOx, SO2, PM10, CO and CO2) 

ü Non-industrial combustion from commercial and residential stationary combustion (NOx, SO2, 

PM10, CO and CO2) 

ü Industrial releases from  sources not covered  by the E-PRTR Regulation (NOx, SO2, PM10, CO 

and CO2) 

ü Agricultural activities not covered by the E-PRTR Regulation (NH3, PM10).  

The methodology description includes the explanation of the selection of the distribution parame-

ters, which are used for gridding of diffuse emissions for each pollutant and each sector.  

The target spatial resolution is a 5 km x 5 km grid cell size for maps covering all EU27 Member states 

and the EFTA countries (Switzerland, Liechtenstein, Norway and Iceland) for the selected sectors and 

pollutants. The emissions data of pollutants NOx, PM10, SO2, CO and NH3 are the officially submitted 

emission data sets to UNECE under the Convention on Long-range Transboundary Air Pollution 

(CLRTAP, 2010) and, for CO2, the emissions gathered from the national submissions to the United 

Nations Framework Convention on Climate Change (UNFCCC, 2010).  

One of the main challenges of this project is to quantify the shares of releases from diffuse sources 

from E-PRTR relevant sectors. A comparison of the emissions reported to CLRTAP and UNFCCC on 

one hand and to the E-PRTR data base on the other hand has been done to quantify the diffuse 

shares of the national totals. The considered emission source categories are structured in the NFR_08 

(Nomenclature for reporting 2008) and CRF (common Reporting Format) sector structure as defined 

by the reporting obligations of CLRTAP and UNFCCC.    

Emissions from anthropogenic sources are usually distinguished into point, line and area sources. 

Diffuse emissions are defined as emissions from sources excluding emissions from E-PRTR related 

facilities. Therefore diffuse emissions, for the purpose of this project, include typical diffuse sources 

(like transport a or agricultural activities) but also small industrial point sources which fall below the 

Annex I and Annex II capacity thresholds of the E-PRTR regulation.  

All emission sources (activities) taken into account in this project are only handled as line and area 

sources for spatial allocation. The applied methodology for all types of emission sources including 

point sources is visualized in Figure 1 that includes all types of emission sources. The spatial mapping 

of emissions is divided into two main steps.  

The first step is the allocation of national sector specific emissions to a regional level like NUTS3. The 

regionalization as shown in Figure 1 is performed using sector specific regional information. Examples 

http://www.unece.org/env/lrtap/ExecutiveBody/welcome.html


Methodology development for the spatial distribution of the diffuse emissions in Europe 

14 

for regional information are the number of employees, traffic counting data or animal population. 

The second step is the distribution into a grid of 5 X 5 km, carried out on the basis of data sets that 

have been previously regionalized. The final results of the spatial gridding are the annual emission 

values per grid cell derived using geospatial referenced data sets (as land use, road and river net-

works, etc.).  

 

Figure 1: General methodology for the spatial distribution of emissions 

 

 

Figure 2: Geospatial referencing of distribution parameters (Wickert, 2001)  
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Figure 2 explains the geospatial referencing of the various point, line and area sources. Point sources 

are allocated to one grid cell using the coordinates of the facilities (point sources). The line sources 

cover more than one grid cell and therefore their shares for each grid cell have to be calculated be-

fore the spatial allocation can be performed. In order to distribute the  area sources , similar to what 

has been done for the line sources, the shares for each concerning grid cell are derived and thus per-

forming the spatial allocation of national totals. The final step is the visualization of the source of 

pollution and annual pollution releases on sector specific maps. 

  



2. Subtraction Methodology  

A methodology have been designed for subtracting "The European Pollutant Release and Transfer 

Register (E-PRTR)" emissions from the national totals officially reported by Member States to CLRTAP 

and UNFCCC.  

The methodology has been initially developed on the basis of the work carried out for the report 

"Releases to air from diffuse sources in E-PRTR" (ETC/ACC, 2007) and the "E-PRTR Review Report 

2009 on the 2007 E-PRTR dataset ETC/ACC Technical Paper 2009/15" (Mareckova et al., 2009) that 

linked the classification of industrial sectors (NFR-08) with the E-PRTR specific sector. In a second 

step, an alternative concept for subtraction of emissions reported to E-PRTR from national totals 

reported to CLRTAP and UNFCCC has been tested. In a last step the best available subtraction meth-

odology have analyzed to determine which one to apply in this project.     

2.1.  Problem description  

The aim is to describe an approach to identify the diffuse shares of the national emissions reported 

to the "Convention on Long-Range Transboundary Air Pollution (CLRTAP, 2010)" and the "United 

Nations Framework Convention on Climate Change (UNFCCC, 2010)" which are not covered by the 

reporting to E-PRTR Register. 

The following key definitions are used in this report: 

¶ National Totals: The submissions to CLRTAP and UNFCCC are representing the national totals 

which include both diffuse and non-diffuse emissions. The submissions by countries to the 

CLRTAP Convention are the reference for the pollutants CO, NOx, SO2, PM10, NH3 and the 

submissions to the UNFCCC Convention are the reference for CO2 emission releases. 

¶ Diffuse emissions: emissions released by facilities or other anthropogenic activities not re-

ported to E-PRTR. In particular: 

1. Releases from industrial sectors not reported to the E-PRTR (not considered in Annex 

I of the E-PRTR Regulation, having capacities below Annex I thresholds or releasing 

emissions below the substance threshold established in Annex II to the E-PRTR Regu-

lation).  

2. Transport: on road-, shipping and domestic aviation activities. 

3. Combustion activities, including residential, commercial and industrial combustion 

facilities below 50 MW. 

4. All agricultural activities not covered by the E-PRTR regulation (excluding releases 

from E-tw¢w ŀŎǘƛǾƛǘȅ тŀ άInstallations for the intensive rearing of poultry or pigsέ 

above the capacity threshold defined in Annex I)  

Transport activities are not covered by the E-PRTR Regulation and the emissions from these sectors 

are considered as diffuse emissions. 

http://acm.eionet.europa.eu/reports/ETCACC_TP_2009_15_E-PRTR_data_rev2009_waste_air
http://acm.eionet.europa.eu/reports/ETCACC_TP_2009_15_E-PRTR_data_rev2009_waste_air
http://unfccc.int/
http://unfccc.int/
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Activities 1 (Energy sectors), 3 (Mineral industry) and 4 (Chemical industry) contain activities partly 

covered by the E-PRTR Regulation. The emissions from these E-PRTR main sectors, defined in Annex I 

of the E-PRTR regulation, are considered as point-source releases when reported to the E-PRTR Regu-

lation, while the remaining emissions from these activities are considered as diffuse emissions. 

Therefore a methodology to distinguish the point-source releases (covered by E-PRTR Regulation) 

and diffuse releases needs to be developed.  

In principal it is assumed that:  

¶ Aggregated  emissions of CLRTAP and UNFCCC emissions are larger than E-PRTR emissions; 

¶ This is valid for any level of aggregation of the data when comparing equivalent sector cate-

gories.  

However, the total or sector specific 9πtw¢w ŜƳƛǎǎƛƻƴǎ of some countries exceed the emissions offi-

cially reported by the same countries to CLRTAP or to UNFCCC (Mareckova et al., 2009)2 

Thus, it is necessary to develop an approach which leads to a minimum of inconsistencies for the 

calculation of diffuse emissions for affected sectors and countries (industry and agriculture). 

2.2.  Methods applied by countries  

Some European countries (e.g. NL or UK) already apply methods to identify sector specific shares of 

diffuse emissions. However, the national approaches for calculating diffuse emissions cannot easily 

be adapted on European scale. On the one hand due to the difference between the reporting guide-

lines of CLRTAP/UNFCCC and the E-PRTR and on the other hand because the E-PRTR source defini-

tions do not consider the distinction between energy- and process-related emissions from industrial 

activities. The analysis of the 2008 emission data from CLRTAP/UNFCCC and E-PRTR revealed that the 

inconsistencies within a country are lower than the inconsistencies between different countries. The 

conclusion of the comparison of CLRTAP/UNFCCC and the E-PRTR sector allocations therefore is that 

a national subtraction approach is not transferable to the European level without major adaption.    

2.3.  Assessment of different subtraction strategies    

Different strategies were assessed while developing a subtraction methodology. Firstly the different 

categorizations used for reporting requirements to the E-PRTR, the CLRTAP, and the UNFCCC report-

ing systems, respectively, have been analyzed. The systems to categorize activities used by the dif-

ferent inventory systems are: 

¶ E-PRTR (2010): categorization of 9 main activities (first level) and several sub-activities (se-

cond level) according to Annex 1 of the E-PRTR regulation 

¶ E-PRTR (2010) categorization of activities using NACE codes (as economic statistics) 

¶ CLRTAP (2010): standardized categorization called Nomenclature for Reporting (NFR) 

¶ UNFCCC (2010): standardized categorization called IPCC Common Reporting Format (CRF).  

                                                            
2
To compare emissions by sector a mapping of activities to find equivalencies between NFR and E-PRTR Annex 1 categorisation have been 

developed 
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While CRF and NFR are rather comparable, the E-PRTR categorizations are significantly different. 

Therefore, based on the results of the EE-FI project 20093, a correlation table has been compiled. The 

purpose of the spreadsheet developed in the EE-FI project 2009 was the compilation of a common 

relationship between the following kinds of source categorization:  

¶ Statistical Classification of Economic Activities in the European Community - NACE 

¶ Selected Nomenclature for sources of Air Pollution - SNAP 

¶ Common Reporting Format - CRF  

¶ Nomenclature for Reporting - NFR 

¶ Sector categorization from Greenhouse Gas and Air Pollution Interactions and Synergies 

(GAINS)-Model4 

¶ E-PRTR main sub-activity level. 

A further correlation of NFR sectors to E-PRTR main sub-activity level sectors has been prepared in 

the context of this project. The modification mainly aimed at reducing the relation between catego-

ries in the different systems from 'one to many' to 'one to one', meaning that each category of each 

system has a unique equivalent in the other reporting system and vice versa. The modification also 

completed the table to ensure that any NFR sector is assigned to a specific E-PRTR sub-activity. 

Based on this correlation of activities (link NFR/CRF - E-PRTR) several subtraction approaches were 

tested by using official submitted data sets (mainly from 2007) to prepare the finally applied subtrac-

tion methodology. Details on the alternatives which were finally not chosen are described in chapter 

2.8.  

The method which was finally selected is known ŀǎ Ψ!./ Method'. For this approach the point source 

relevant NFR sectors are classified into three different groups and subtracted separately. The E-PRTR 

main activity levels as well as the NFR sectors were allocated to these three groups:  

ü ά9ƴŜǊƎȅ LƴŘǳǎǘǊƛŜǎ ό!ύέΣ 

ü άLƴŘǳǎǘǊȅ ό.ύέ and  

ü ά!ƎǊƛŎǳƭǘǳǊŀƭ LƴŘǳǎǘǊȅ ό/ύέΦ  

The result of the ABC approach is a considerable reduction of the inconsistencies (cases where the 

emissions reported to E-PRTR are higher than the CLRTAP/UNFCCC national totals).  

As result of the comparison and analysis of the developed approaches and in order to reduce the 

inconsistencies, the numbers of activity groups have been aggregated into two different groups abol-

ishing the distinction between energy industries and other industries which was leading to most of 

the inconsistencies within the ABC Method. As a consequence, these two parts are subtracted to-

gether. The results, these two groups, ƴŀƳŜƭȅ ά!-.έ ŀƴŘ ά/έΣ are summarized in Table 1. The share of 

                                                            
3
Available from the TFEIP-ǿŜōǎƛǘŜΥ ά! ƭƻƻƪ-up spreadsheet for difŦŜǊŜƴǘ ǊŜǇƻǊǘƛƴƎ ŦƻǊƳŀǘǎέ  Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ ǘƘŜ ǳƴŘŜǊ ǘƘŜ ¦w[Υ 

http://www.tfeip -secretariat.org/documents/10-05-cyprus/3c_NACE_ SNAP_CRF_NFR _GAINSRAINS_draft.xls 

4
 See for detailed description: http://gains.iiasa.ac.at/gains/EUR/index.login?logout=1 

http://www.tfeip-secretariat.org/documents/10-05-cyprus/3c_NACE_
http://gains.iiasa.ac.at/gains/EUR/index.login?logout=1
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the negative values for the results of the subtraction according to the AB-C methodology is about 

11%. The principal workflow is shown in Figure 3 and Figure 4, distinguished into different approach-

es for industrial and agricultural activities. 

 

Figure 3: Principal work flow of the applied subtraction methodology (A-B, C-Method) 

 

Figure 4: Principal work flow of the applied subtraction methodology for the agricultural sector 
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2.4.  Applied Subtraction Methodology  

The emission values from E-PRTR sectors have to be prepared and subtracted from the national to-

tals from CLRTAP and UNFCCC for the related activity groups.  

An overview of the main steps is given below: 

1. Assignment of activities: the applied method starts basically with the categorization 

of the necessary sectors and the identification of E-PRTR related emission source 

categories from CLRTAP and from UNFCCC. (For CO2, it is assumed that all emissions 

from biomass combustion activities are included within the national totals reported 

to the E-PRTR system for the year 2008.) 

2. Summarization: The second step is the distinction of the categorized sectors from E-

PRTR, CLRTAP and UNFCCC into the mentioned three classes (A, B and C). Additional-

ly, in this step it is also necessary to calculate the shares of each NFR/CRF sector in 

relation to the national totals. The calculation of the shares is necessary for the real-

location of the total subtraction result into the original NFR/CRF sectors.  

3. Subtraction: The next step is the calculation of the diffuse emissions for each pollu-

tant and country. Here the subtraction of E-PRTR national values from CLRTAP na-

tional totals and UNFCCC national totals is carried out. When subtracting CO2 emis-

sions, the country specific reporting practice of biomass related information is con-

sidered.  

4. Reallocation of the remaining emissions: the last step is the re-allocation of the re-

maining diffuse emissions after the subtraction process, to the initial NFR/CRF sec-

tors in order to compile the gridded data sets on NFR/CRF sector level. The detailed 

description of the reallocation procedure is given in chapter 2.5.4. 

Handling of remaining inconsistencies 

The remaining inconsistencies for countries occurred where the E-PRTR emissions exceed the UN-

FCCC/CLRTAP submissions. They have been solved by calculation of diffuse emissions for the con-

cerned countries on base of a consistent methodology.   

Inconsistency is defined here not only by a resulting negative value when subtracting E-PRTR values 

from CLRTAP/UNFCCC ones but also when the resulting value represents a very low percentage of 

the total national emissions for the concerned sector. Therefore pollutant specific thresholds have 

been defined. This means that for all countries where the remaining values are negative or below the 

defined pollutant specific threshold in relation to the total amount, a recalculation of the diffuse 

parts is necessary. 
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2.5.  Results 

The result of the applied subtraction methodology is shown below for each country. 

2.5.1. Categorization of different sectors into diffuse and non-diffuse

 sources  
The transport and residential/commercial combustion sectors are not covered by the E-PRTR regula-

tion and defined as diffuse sources. All agricultural emissions, except for the NFR sectors 4B8 Swine 

and 4B9 Poultry, covered by the E-PRTR Regulation, are defined as diffuse sources. 

Table 1 gives an overview of the relevant diffuse sectors which are not covered by E-PRTR. All sectors 

ǿƛǘƘ ƻƴƭȅ Ŏƻƴǘŀƛƴ ŘƛŦŦǳǎŜ ǎƻǳǊŎŜǎ ŀǊŜ ƛƴŘƛŎŀǘŜŘ ŀǎ ά5έ ƛƴ ǘŀōƭŜ мΦ ¢ŀōƭŜ м ǇǊŜǎŜƴǘǎ ŀƭƭ bCw ŎŀǘŜƎƻǊƛŜǎ 

with the following corresponding categories:   

o A ς E-PRTR point source relevant: covered mainly by E-PRTR sources 

o B ς E-PRTR point source relevant:  

covered by E-PRTR sources but also including diffuse sources (below E-PRTR report-

ing threshold) 

o C ς E-PRTR relevant like industrial facilities(B), but only agricultural installations 

o D ς Diffuse sources, which are not covered by E-PRTR 

Table 1 shows the defined and applied assignment of the NFR source categories to E-PRTR main ac-

tivity sectors. 

Table 1: Classification of NFR emission source categories into diffuse and non-diffuse sectors 

NFR08 Sector Name Category E-PRTR E-PRTR Name 

1A1a Public Electricity and Heat Production A 1c 
Thermal power stations and other combustion installations 
(>50 MW) 

1A1b Petroleum refining A 1a Mineral oil and gas refineries 

1A1c 
Manufacture of Solid Fuels and Other Energy Indus-
tries B 

1c, 1b, 
1f 

Thermal power stations and other combustion installations 
(>50 MW), Installations for gasification and liquefaction, 
Installations for the manufacture of coal products and solid 
smokeless fuel 

1A2a 
Stationary Combustion in Manufacturing Industries 
and Construction: Iron and Steel B 2 Production and processing of metals 

1A2b 
Stationary Combustion in Manufacturing Industries 
and Construction: Non-ferrous Metals B 2e Installations for non-ferrous metals 

1A2c 
Stationary Combustion in Manufacturing Industries 
and Construction: Chemicals B 4 Chemical industry 

1A2d 
Stationary Combustion in Manufacturing Industries 
and Construction: Pulp, Paper and Print B 6 Paper and wood producing plants 

1A2e 
Stationary Comb. in Manufact. Ind. and Constr.: Food 
Processing, Beverages and Tobacco B 8 

Animal and vegetable products from the food and beverage 
sector 

1A2fi 
Stationary Combustion in Manufacturing Industries 
and Construction: Other B 2, 3 

Production and processing of metals 
Mineral industry 

1A2fii Mobile Combustion in Manufact. Industries & Constr. D     

1A3ai(i) International Aviation (LTO) D     

1A3aii(i) Civil Aviation (Domestic, LTO) D     

1A3bi Road Transport:, Passenger cars D     

1A3bii Road Transport:, Light duty vehicles D     

1A3biii Road Transport:, Heavy duty vehicles D     

1A3biv Road Transport:, Mopeds & Motorcycles D     

1A3bv Road Transport:, Gasoline evaporation D     

1A3bvi Road Transport:, Automobile tyre and brake wear D     

1A3bvii Road Transport:, Automobile road abrasion D     
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NFR08 Sector Name Category E-PRTR E-PRTR Name 

1A3c Railways D     

1A3di(i) International maritime Navigation  D     

1A3di(ii) International inland waterways D     

1A3dii National Navigation (Shipping) D     

1A3e Pipeline compressors D     

1A4ai Commercial / Institutional: Stationary D     

1A4aii Commercial / Institutional: Mobile D     

1A4bi Residential: Stationary plants D     

1A4bii Residential: Household and gardening (mobile) D     

1A4ci Agriculture/Forestry/Fishing: Stationary D     

1A4cii Agric./Forestry/Fish.: Off-road Veh. & Oth.Mach. D     

1A4ciii Agriculture/Forestry/Fishing:  National Fishing D     

1A5a Other, Stationary (including Military) D     

1A5b Oth. mobile (Incl. military, land based & recr.boats). D     

1B1a 
Fugitive emission from Solid Fuels: Coal Mining and 
Handling B 1f 

Installations for the manufacture of coal products and solid 
smokeless fuel 

1B1b 
Fugitive emission from Solid Fuels: Solid fuel trans-
formation B 1d Coke ovens 

1B1c Other fugitive emissions from solid fuels B 1f 
Installations for the manufacture of coal products and solid 
smokeless fuel 

1B2ai Exploration Production, Transport B 1 Energy Industries 

1B2aiv Refining / Storage B 1a Mineral oil and gas refineries 

1B2av Distribution of oil products D   

1B2avi Geothermal energy extraction B 1c Thermal power stations & other combustion install. 

1B2b Natural gas B 1a Metal ore roasting or sintering installations 

1B2c Venting and flaring B 1a Mineral oil and gas refineries 

2A1 Cement Production B 3ci Installations for the production of cement clinker 

2A2 Lime Production B 3cii Installations for the production of lime in rotary kilns 

2A3 Limestone and Dolomite Use B 3f 
Installations for melting mineral substances, including the 
production of mineral fibres 

2A4 Soda Ash Production and use B 3f 
Installations for melting mineral substances, including the 
production of mineral fibres 

2A5 Asphalt Roofing D     

2A6 Road Paving with Asphalt D     

2A7a Quarrying and mining of minerals other than coal B 3b Opencast mining and quarrying 

2A7b Construction and demolition D     

2A7c Storage, handling and transport of mineral products B 3 Mineral industry 

2A7d Other Mineral products B 3 Mineral industry 

2B1 Ammonia Production B 4bi 
Chemical installations for the production on an industrial 
scale of basic inorganic chemicals: gases 

2B2 Nitric Acid Production B 4bii Chemical installations for the production on an industrial 
scale of basic inorganic chemicals: acids 2B3 Adipic Acid Production B 4bii 

2B4 Carbide Production B 4bv 
Chemical installations for the production on an industrial 
scale of basic inorganic chemicals: non-metals, metal-oxides. 

2B5a Other chemical industry B 4 Chemical industry 

2B5b Storage, handling and transport of chemical products B 4b 
Chemical installations for the production on an industrial 
scale of basic inorganic chemicals 

2C1 Iron and Steel Production B 
2a, 2b, 
2c 

Metal ore roasting or sintering installations, Installations for 
the production of pig iron or steel inc. continuous casting, 
Installations for the processing of ferrous metals 

2C2 Ferroalloys Production B 2c 
Installations for the processing of ferrous metals 

2C3 Aluminum Production B 2c 

2C5a Copper Production B 2ei 

For the production of non-ferrous crude metals from ore, 
concentrates or secondary raw materials by metallurgical, 
chemical or electrolytic processes 

2C5b Lead Production B 2ei 

2C5c Nickel Production B 2ei 

2C5d Zinc Production B 2ei 

2C5e Other metal production B 2ei 

2C5f Storage, handling and transport of metal products B 2ei 

2D1 Pulp and Paper B 6a, 6b 

Industrial plants for the production of pulp from timber or 
similar fibrous materials, Industrial plants for the production 
of paper and board and other primary wood products 

2D2 Food and Drink B 8 
Animal and vegetable products from the food and beverage 
sector 

2D3 Wood processing B 6b 
Industrial plants for the production of paper and board and 
other primary wood products 

2G 
Other production, consumption, storage, transporta-
tion or handling of bulk products B 2,3, 9 Prod. & proc. of metals, Mineral industry, Other act. 

3A1 Decorative coating application D  
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NFR08 Sector Name Category E-PRTR E-PRTR Name 

3A2 Industrial coating application B 9c Installations for the surface treatment of substances, objects 
or products using organic solvents, in particular for dressing, 
printing, coating, degreasing, waterproofing, sizing, painting, 
cleaning or impregnating 

3A3 Other coating application B 9c 

3B1 Degreasing B 9c 

3B2 Dry cleaning D   

3C Chemical products B 9c Installations for the surface treatment of substances, objects 
or products using organic solvents, in particular for dressing, 
printing, coating, degreasing, waterproofing, sizing, painting, 
cleaning or impregnating 3D1 Printing B 9c 

3D2 Domestic solvent use including fungicides D     

3D3 Other product use B  9c 

 Installations for the surface treatment of substances, objects 
or products using organic solvents, in particular for dressing, 
printing, coating, degreasing, waterproofing, sizing, painting, 
cleaning or impregnating 

4B13 Other D     

4B1a Cattle Dairy D     

4B1b Cattle Non-Dairy D     

4B2 Buffalo D     

4B3 Sheep D     

4B4 Goats D     

4B6 Horses D     

4B7 Mules and Asses D     

4B8 Swine C 7a 

Installations for the intensive rearing of poultry or pigs 

4B9a Laying Hens C 7a 

4B9b Broilers C 7a 

4B9c Turkeys C 7a 

4B9d Other Poultry C 7a 

4D1a Synthetic N-fertilizers D     

4D2a 
Farm-level agriculture operations incl. storage, 
handling and transport of agriculture Products D     

4D2b Off-farm storage, handl.&  transp. of bulk agric. Prod. D     

4D2c N-excretion on pasture range and paddock Unspec. D     

4F Field burning of agricultural wastes D     

4G Agriculture, other D     

6A Solid waste disposal on land D     

6B Waste-water handling D     

6Ca Clinical Waste Incineration D     

6Cb Industrial Waste Incineration A 5b 
Installations for the incineration of non-hazardous waste 

6Cc Municipal Waste Incineration A 5b 

6Cd Cremation D     

6Ce Small Scale Waste Burning D     

6D Other Waste D     

7A Other (included in National Total for Entire Territory) D     

 

The categorization of emission sources presented in table 1 is the basis for calculating the diffuse 

emissions of E-PRTR relevant sectors.  

However, the reported CO2 emissions need further distinction according to E-PRTR ANNEX 2 of the 

άBackground information on Member States' positions and situationέ ƻƴ ōƛƻƳŀǎǎΦ ¢ƘŜǊŜ ŀǊŜ ǘƘǊŜŜ 

cases concerning the biomass reporting practice for 2007:  

¶ Countries reported total quantities of CO2 including biomass 

¶ Countries reported total quantities of CO2 excluding biomass  

¶ Countries did not provide informationon CO2emission from biomass 

For countries, where no information according the reporting practice concerning biomass related CO2 

emissions to the E-PRTR system is available, it is assumed that the reported emissions include bio-

mass related CO2 emissions. The categorization of country specific reporting practices is shown for 

2007 in Table 2 
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For 2008, the reporting practice is unclear. Only few countries delivered data for CO2 excluding bio-

mass related CO2 emissions explicitly on facility level and if delivered, not for all facilities within these 

countries. Thus for2008 have been assumed that the CO2 emissions reported to the E-PRTR system 

include biomass related CO2 emissions. The subtraction of CO2 emission data from the UNFCCC da-

tasets was conducted on base of this assumption. 

Table 2: Reporting of biomass related CO2 in the EU27 and EFTA4 countries in 2007 5 

Country E-PRTR  including biomass CO2 E-PRTR excluding biomass CO2 

Austria   X 

Belgium X   

Bulgaria X   

Cyprus   X 

Czech Republic   X 

Denmark X   

Estonia   X 

Finland   X 

France X   

Germany   X 

Greece   X 

Hungary  X 

Iceland X   

Ireland X   

Italy   X 

Latvia X   

Liechtenstein X  

Lithuania X   

Luxembourg X   

Malta X   

Netherlands   X   

Norway   X   

Poland   X   

Portugal     X 

Romania   X   

Slovakia   X   

Slovenia   X   

Spain   X   

Sweden   X   

Schwitzerland X   

United Kingdom  X   

2.5.2. Data aggregation  

The result of the aggregation of the E-PRTR source relevant emissions and the national total emis-

sions reported to CLRTAP and UNFCCC into the groups A, B and C is shown in Table 3. The emissions 

reported to E-PRTR are also summarized to categories A, B and C. 

The categories A and B are combined at this stage, however for the reallocation to the national to-

tals, the A-category related sectors has not been taken into account. The reason is that the sectors 

Public Electricity and Heat Production (NFR 1A1a), Petroleum refining (NFR 1A1b), Industrial Waste 

Incineration (NFR 6Cb) and Municipal Waste Incineration (6Cc) are assumed to be almost completely 

covered by emissions from E-PRTR facilities. The result of the reallocation is shares of the relevant 

                                                            
5 For countries, where no information available have been assumed that the national total emissions include biomass related CO2 emis-

sions. 
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sectors in relation to the national totals. These shares are used for reallocation of the aggregated 

emissions after the subtraction process. They are derived by dividing sector related emissions with 

the point source related national total emissions from of all sectors. The resulting shares are shown 

in Table 3 exemplified for Germany.   

Table 3: CLRTAP (2010) and UNFCCC (2010) emissions categorized in A_B and C on country level   

Country Category Year Unit CO NH3 NOx PM10 SOx CO2 

Austria 
A_B 2008 kt 163 1 40 9 15 51244 

C 2008 kt 0 16 1 0 0   

Belgium 
A_B 2008 kt 412 2 82 13 80 66165 

C 2008 kt 0 26 0 2 0   

Bulgaria 
A_B 2008 kt 36 2 94 13 699 47220 

C 2008 kt 0 14 0 0 0   

Switzerland 
A_B 2008 kt 27 0 18 6 8 16500 

C 2008 kt 0 10 0 2 0   

Cyprus 
A_B 2008 kt 4 0 9 3 21 5959 

C 2008 kt 0 3 0 0 0   

Czech Republic 
A_B 2008 kt 141 0 127 10 145 94145 

C 2008 kt 0 21 0 1 0   

Germany 
A_B 2008 kt 1505 14 507 86 420 575697 

C 2008 kt 0 166 0 13 0   

Denmark 
A_B 2008 kt 28 1 52 3 13 37891 

C 2008 kt 0 31 0 5 0   

Estonia 
A_B 2008 kt 31 0 15 11 68 15674 

C 2008 kt 0 2 0 0 0   

Spain 
A_B 2008 kt 701 13 440 36 430 205210 

C 2008 kt 0 87 0 17 0   

Finland 
A_B 2008 kt 61 1 73 14 63 66100 

C 2008 kt 0 9 0 1 0   

France 
A_B 2008 kt 1631 6 233 108 302 178795 

C 2008 kt 0 211 0 13 0   

United Kingdom 
A_B 2008 kt 575 6 499 43 412 309430 

C 2008 kt 0 50 0 10 0   

Greece 
A_B 2008 kt 82 0 169 0 404 76391 

C 2008 kt 0 14 0 0 0   

Hungary 
A_B 2008 kt 62 1 49 8 53 33349 

C 2008 kt 0 34 0 0 0   

Ireland 
A_B 2008 kt 19 0 40 7 34 23116 

C 2008 kt 0 8 0 0 0   

Iceland 
A_B 2008 kt 1   5   72 2118 

C 2008 kt 0   0   0   

Italy 
A_B 2008 kt 751 0 264 56 230 267567 

C 2008 kt 0 68 0 13 0   

Liechtenstein 
A_B 2008 kt 0 0 0 0 0 39 

C 2008 kt 0 0 0 0 0   

Lithuania 
A_B 2008 kt 15 0 15 3 18 10123 

C 2008 kt 0 9 0 0 0   
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Country Category Year Unit CO NH3 NOx PM10 SOx CO2 

Luxembourg 
A_B 2008 kt 2 0 6 0 1 3540 

C 2008 kt 0 1 0 0 0   

Latvia 
A_B 2008 kt 18 0 13 2 2 4622 

C 2008 kt 0 3 0 0 0   

Malta 
A_B 2008 kt 0 0 5 1 11 2078 

C 2008 kt 0 1 0 0 0   

Netherlands 
A_B 2008 kt 157 2 72 11 47 108829 

C 2008 kt 0 47 0 8 0   

Norway 
A_B 2008 kt 35 1 61 10 15 29286 

C 2008 kt 0 0 0 0 0   

Poland 
A_B 2008 kt 150 1 393 85 758 240565 

C 2008 kt 0 90 0 9 0   

Portugal 
A_B 2008 kt 88 4 112 70 103 42759 

C 2008 kt 0 9 0 0 0   

Romania 
A_B 2008 kt 256 1 141 29 552 80361 

C 2008 kt 0 75 0 6 0   

Sweden 
A_B 2008 kt 82 4 44 15 28 42013 

C 2008 kt 0 8 0 2 0   

Slovenia 
A_B 2008 kt 4 0 16 2 12 10434 

C 2008 kt 0 4 0 0 0   

Slovakia 
A_B 2008 kt 139 0 33 3 65 28185 

C 2008 kt 0 7 0 0 0   

 

Exemplarily for Germany, the fractions of the national total emissions for the categories A and B are 

shown in Table 4. These are representing the contribution of the NFR sectors to the national total (as 

shown in Table 3 for the A_B category) for each pollutant.  

Table 4: Contribution of relevant NFR/CRF sectors to the national total emissions for Germany 

Country NFR/CRF Year Category CO NOX PM10 SO2 CO2 

Germany 1 A 1 a 2008 A 9.8% 54.7% 11.3% 48.2% 60.3% 

Germany 1 A 1 b 2008 A 0.1% 4.1% 1.4% 11.6% 3.8% 

Germany 1 A 1 c 2008 B 0.6% 2.7% 0.5% 3.5% 2.3% 

Germany 1 A 2 a 2008 B 39.2% 0.0% 0.1% 0.0% 2.0% 

Germany 1 A 2 b 2008 B 0.0% 0.2% 0.0% 0.1% 0.0% 

Germany 1 A 2 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 A 2 d 2008 B 0.0% 0.0% 0.0% 0.0% 0.5% 

Germany 1 A 2 e 2008 B 0.0% 0.0% 0.0% 0.1% 0.0% 

Germany 1 A 2 f i 2008 B 10.9% 16.7% 4.2% 10.6% 16.8% 

Germany 1 B 1 a 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 B 1 b 2008 B 0.5% 0.0% 0.5% 0.1% 0.0% 
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Country NFR/CRF Year Category CO NOX PM10 SO2 CO2 

Germany 1 B 1 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 B 2 a i 2008 B 0.0% 0.0% 0.0% 0.0% 0.3% 

Germany 1 B 2 a iv 2008 B 0.0% 0.0% 0.0% 1.7% 0.0% 

Germany 1 B 2 a v 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 B 2 b 2008 B 0.0% 0.0% 0.0% 2.2% 0.0% 

Germany 1 B 2 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 1 2008 B 0.0% 8.4% 2.6% 1.4% 2.3% 

Germany 2 A 2 2008 B 0.0% 1.9% 0.2% 0.1% 1.0% 

Germany 2 A 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 4 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 7 a 2008 B 0.0% 0.0% 0.0% 0.0% 0.2% 

Germany 2 A 7 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 7 d 2008 B 0.0% 3.0% 1.7% 2.5% 0.0% 

Germany 2 B 1 2008 B 0.0% 0.6% 0.0% 0.0% 0.7% 

Germany 2 B 2 2008 B 0.0% 5.2% 0.0% 0.0% 0.0% 

Germany 2 B 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 B 4 2008 B 0.0% 0.0% 0.1% 0.0% 0.0% 

Germany 2 B 5 a 2008 B 0.1% 0.0% 0.5% 7.1% 1.8% 

Germany 2 B 5 b 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 C 1 2008 B 31.5% 6.0% 29.7% 8.4% 7.5% 

Germany 2 C 2 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 C 3 2008 B 7.2% 0.0% 1.9% 1.3% 0.1% 

Germany 2 C 5 a 2008 B 0.0% 0.0% 0.1% 0.2% 0.0% 

Germany 2 C 5 b 2008 B 0.0% 0.0% 0.0% 0.1% 0.0% 

Germany 2 C 5 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 C 5 d 2008 B 0.0% 0.0% 0.0% 0.1% 0.0% 

Germany 2 C 5 e 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 C 5 f 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 D 1 2008 B 0.0% 0.3% 1.6% 0.3% 0.0% 

Germany 2 D 2 2008 B 0.0% 0.0% 0.4% 0.0% 0.0% 

Germany 2 D 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 E 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 
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Country NFR/CRF Year Category CO NOX PM10 SO2 CO2 

Germany 2 G 2008 B 0.0% 0.0% 43.0% 0.0% 0.0% 

Germany 3 A 1 2008 B 0.0% 0.0% 0.0% 0.0% 0.2% 

Germany 3 A 2 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 A 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 B 1 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 B 2 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 C 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 D 5 2008 B 0.0% 0.0% 0.0% 0.0% 0.2% 

Germany 6 C b 2008 A 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 6 C c 2008 A 0.0% 0.0% 0.0% 0.0% 0.0% 

2.5.3. Subtraction  

For the E-PRTR relevant sectors shown in table 1 (groups A, B and C), the emissions from E-PRTR facil-

ities are subtracted from the national totals of the categories A and B. An additional subtraction for 

category C also is carried out.  

The biomass related CO2 emissions are reported in memo items6 to UNFCCC. For 2008 only few coun-

tries delivered data for CO2 excluding biomass sources on facility level to the E-PRTR. It is assumed 

that the CO2 emissions reported to the E-PRTR system include both biomass and non-biomass related 

CO2 emissions. The subtraction of CO2 emission data from the UNFCCC datasets was performed on 

the basis of this assumption. 

The resulting shares of diffuse emissions for all pollutants and countries are shown in table 5. This 

share expresses the relation of national totals without distinction into the two categories A-B and C. 

The use of fractions of the total is more useful than showing the absolute differences, because infer-

ence of the relative magnitude of remaining diffuse emissions is obvious. Moreover, assessment and 

comparison of country specific differences is more transparent.  

In table 5 country- and pollutant-specific inconsistencies are indicated. This is the case either for the 

negative values, or where no values in the data sets which have been reported to E-PRTR, CLRTAP or 

UNFCCC are provided, or if values below a defined pollutant specific threshold are found. The pollu-

tant specific thresholds are defined as follows:  

¶ SO2: No pollutant specific threshold is defined above 0%, because it is assumed that all SO2 

emissions are mainly caused by large point sources. 

¶ PM10: Pollutant specific threshold for PM10 is defined at 10%.The PM10 share is expected to 

be this high since the European average diffuse share is about 63% of the national total (see 

also table 5). 

                                                            
6
The memo items in the UNFCCC submissions, like biomass activities, are not included in the national total for CO2, but listed separately 

and therefore called memo items.  
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¶ NOx: Pollutant specific threshold for NOx is defined at 5% because the relative differences for 

e.g. Czech Republic, France and Slovakia are much lower than diffuse shares of the other 

countries and the average European diffuse share is at 27% 

¶ NH3: Pollutant specific threshold for NH3 is defined at 10%. The NH3 share is expected to be 

this high since the European average diffuse share is about 75% of the national total (see also 

table 5). 

¶ CO: No pollutant specific threshold is defined above 0%, because it is assumed that all CO 

emissions are mainly caused by large point sources. 

¶ CO2: No pollutant specific threshold is defined above 0%, because it is assumed that all CO2 

emissions are mainly caused by large point sources (e.g. for the EU27 about 63% of the CO2 

emissions are only caused by the CRF sector 1A1a Public Electricity and Heat Production). 
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Table 5: Results of the subtraction process 

Country Year Unit CO NH3 NOX PM10 SOX CO2 

Austria 2008 % -484.1 81.7 -358.2 90.5 49.9 40.5 

Belgium 2008 % 2.1 85.9 15.1 64.3 9.1 22.6 

Bulgaria 2008 % -7.7 57.5 13.1 -40.8 -6.6 29.7 

Switzerland 2008 % 63.7 33.9 70.1 100 41.5 52.6 

Cyprus 2008 % 15.6 29.0 0.8 4.8 8.9 8.3 

Czech Republic 2008 % 11.7 70.0 3.0 48.7 3.7 15.1 

Germany 2008 % 36.2 91.5 25.9 84.6 36.7 19.9 

Denmark 2008 % 78.4 96.4 46.0 66.7 4.1 49.8 

Estonia 2008 % 43.8 76.1 17.4 54.4 16.1 19.7 

Greece 2008 % 41.6 98.3 4.0   8.7 11.5 

Spain 2008 % 46.8 61.6 7.3 53.9 8.8 27.6 

Finland 2008 % -80.7 78.5 16.4 83.4 30.2 8.2 

France 2008 % 86.6 91.4 5.2 94.7 5.5 21.3 

Hungary 2008 % 46.6 68.7 43.6 94.0 70.1 21.2 

Ireland 2008 % 83.4 84.3 14.3 88.5 8.8 16.5 

Iceland 2008 % -2,359.5   100   83.4 -145.6 

Italy 2008 % 64.6 0.6 64.8 93.6 76.7 67.9 

Liechtenstein 2008 % 100 100 100 100 100 100 

Lithuania 2008 % 58.9 60.5 44.7 70.1 11.8 37.3 

Luxembourg 2008 % -381.3 100 36.3   42.6 40.6 

Latvia 2008 % 100 82.2 70.0 26.6 61.4 87.6 

Malta 2008 % 100 100 -2.5 12.5 2.4 3.1 

Netherlands 2008 % 11.8 93.9 16.7 80.9 6.0 18.4 

Norway 2008 % 94.2 -13.9 75.3 48.1 3.9 56.0 

Poland 2008 % -239.9 92.0 25.7 67.5 26.9 23.0 

Portugal 2008 % 56.9 45.3 34.7 93.2 34.1 35.0 

Romania 2008 % 55.0 68.8 14.3 20.8 10.8 24.2 

Sweden 2008 % 51.3 77.6 34.9 72.0 46.1 -13.8 

Slovenia 2008 % -350.2 83.1 8.5 80.4 30.2 24.5 

Slovakia 2008 % 5.9 88.2 1.2 100 3.2 11.9 

United Kingdom 2008 % 37.8 74.9 12.5 68.7 8.2 16.5 

 

Notation to Table 5 :   - 100% e.g. means that no E-PRTR emissions were available (yellow marked) 
- No value e.g. PM10 for Greece, means no CLRTAP emission was available (blue marked)  
- Negative values (identified inconsistencies) (red marked) Reallocation  

 

The remaining diffuse national total emissions are reallocated to the specific NFR or CRF sectors, 

respectively. Results from the subtraction process are calculated for the merged category A-B and 

also for the category C. The shares of the CRF/NFR sectors, which are classified as A category, are not 

further taken into account in the reallocation process. The reallocation is performed by using the 
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shares which were derived in the aggregation process (step 2). The omitted sectors (Category A) in 

the reallocation process are the following: 

¶ 1A1a Public Electricity and Heat Production (Energy transformation),  

¶ 1A1b Petroleum refining,  

¶ 6Cb Industrial Waste Incineration and  

¶ 6Cc Municipal Waste Incineration. 

The disaggregation of the remaining diffuse emissions is performed by using their contributions of E-

PRTR relevant sectors to the national totals. The shares of the sectors classified as A category are 

omitted. In Table 6 only category B sectors are listed.      

Table 6: Shares of diffuse emissions which are considered for the reallocation process (Germany) 

Country NFR09/CRF Year Category CO NOX PM10 SO2 CO2 

Germany 1 A 1 c 2008 B 0.6% 6.5% 0.6% 8.9% 6.5% 

Germany 1 A 2 a 2008 B 43.5% 0.0% 0.1% 0.0% 5.5% 

Germany 1 A 2 b 2008 B 0.0% 0.6% 0.0% 0.2% 0.1% 

Germany 1 A 2 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 A 2 d 2008 B 0.0% 0.0% 0.0% 0.0% 1.5% 

Germany 1 A 2 e 2008 B 0.0% 0.1% 0.0% 0.4% 0.1% 

Germany 1 A 2 fi 2008 B 12.1% 40.5% 4.8% 26.5% 46.7% 

Germany 1 B 1 a 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 B 1 b 2008 B 0.6% 0.0% 0.6% 0.2% 0.0% 

Germany 1 B 1 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 B 2 a i 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 B 2 a v 2008 B 0.0% 0.0% 0.0% 4.2% 0.0% 

Germany 1 B 2 a vi 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 1 B 2 b 2008 B 0.0% 0.0% 0.0% 5.5% 0.7% 

Germany 1 B 2 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 1 2008 B 0.0% 11.2% 3.0% 3.5% 6.5% 

Germany 2 A 2 2008 B 0.0% 4.5% 0.2% 0.3% 2.7% 

Germany 2 A 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 4 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 7 a 2008 B 0.0% 0.0% 0.0% 0.0% 0.5% 

Germany 2 A 7 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 A 7 d 2008 B 0.0% 7.3% 2.0% 6.3% 0.0% 

Germany 2 B 1 2008 B 0.0% 1.5% 0.0% 0.0% 2.0% 

Germany 2 B 2 2008 B 0.0% 12.5% 0.0% 0.0% 0.0% 

Germany 2 B 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 B 4 2008 B 0.0% 0.0% 0.1% 0.0% 0.0% 

Germany 2 B 5 a 2008 B 0.1% 0.0% 0.6% 17.9% 5.0% 

Germany 2 B 5 b 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 
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Country NFR09/CRF Year Category CO NOX PM10 SO2 CO2 

Germany 2 C 1 2008 B 35.0% 14.6% 34.0% 21.1% 20.9% 

Germany 2 C 2 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 C 3 2008 B 8.0% 0.0% 2.2% 3.2% 0.4% 

Germany 2 C 5 a 2008 B 0.0% 0.0% 0.1% 0.6% 0.0% 

Germany 2 C 5 b 2008 B 0.0% 0.0% 0.0% 0.3% 0.0% 

Germany 2 C 5 c 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 C 5 d 2008 B 0.0% 0.0% 0.0% 0.3% 0.0% 

Germany 2 C 5 e 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 C 5 f 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 D 1 2008 B 0.0% 0.8% 1.9% 0.7% 0.0% 

Germany 2 D 2 2008 B 0.0% 0.0% 0.5% 0.0% 0.0% 

Germany 2 D 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2 E 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 2G 2008 B 0.0% 0.0% 49.2% 0.0% 0.0% 

Germany 3 A 1 2008 B 0.0% 0.0% 0.0% 0.0% 0.4% 

Germany 3 A 2 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 A 3 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 B 1 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 B 2 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 C 2008 B 0.0% 0.0% 0.0% 0.0% 0.0% 

Germany 3 D 1 2008 B 0.0% 0.0% 0.0% 0.0% 0.5% 

2.6. Calculation of emissions for identified inc onsistencies  

After performing the subtraction process inconsistenciesin the case of some countries are found. 

That means especially that the emissions reported to the E-PRTR system were higher than the na-

tional totals reported to CLRTAP or UNFCCC, respectively, or were above the defined pollutant specif-

ic thresholds. It is assumed, however, that also in these countries diffuse emissions which are not 

covered by the E-PRTR system can be found.  

Therefore a methodology to overcome these inconsistencies has been developed. The following 

premise is the starting point of this methodology and subsequent gap filling calculations: 

¶ Countries' diffuse shares are similar when the economic and climate profiles also are similar. 

This gap-filling exercise is described in detail for the following countries:  

¶ Countries and pollutants with negative diffuse emissions e.g. Italy, Luxembourg, Poland and 

Slovenia 

¶ Countries with no emissions reported to E-PRTR or CLRTAP (UNFCCC CO2 is available for all 

relevant countries) e.g. Greece, Liechtenstein, Malta and Slovakia 

¶ Countries with small amounts of remaining diffuse emissions, according to the pollutant spe-

cific thresholds e.g. Czech Republic, France, Slovakia and Sweden. 



Methodology development for the spatial distribution of the diffuse emissions in Europe 

33 

The gap filling is done by using emission values from similar countries or country groups. The country 

specific and the country group specific diffuse emission shares are derived on the basis of the results 

of the subtraction method for those countries and pollutants where no inconsistencies occur.  

The criteria for identifying similar countries are: 

¶ country with a similar population density 

¶ similar Gross Added Value (GVA)   

¶ similar climate zones  

The similarities are mainly based on GVA by considering the main contributing economic branches. 

The advantage of using the GVA as an indicator instead of GDP is that the GVA excludes information 

on imports and exports, consumption, wages and taxes. Similarities for some countries are shown in 

Table 7. 

Table 7: Examples for identification of similar countries 

Country which requiring gap filling Similar/Reference countries 

Bulgaria Romania, Poland 

Cyprus Malta, Greece 

Finland Sweden 

Luxembourg Belgium 

Slovenia Slovakia, Czech Republic 

2.7.  Summary and Conclusion  

The national submissions to CLRTAP (2010) and UNFCCC (2010) include diffuse and non-diffuse emis-

sions; the E-PRTR submissions only include non-diffuse emissions.  

¶ The CLRTAP data set is the base for CO, NOx, SO2, PM10, and NH3 emissions 

¶ The UNFCCC data set is the base for CO2 emissions 

The main step of the subtraction procedure is the identification of E-PRTR emission categories which 

are related to CLRTAP and UNFCCC reporting categories. The CLRTAP (NFR) and UNFCCC sectors 

(CRF) have been categorized as follows: 

A ς EPRTR point source relevant: covered mainly by point sources  

B ς EPRTR point source relevant: covered by point sources and diffuse sources   

C ς EPRTR point source relevant: like B, but only agricultural installations   

D ς Diffuse emissions sources, not point source relevant in relation to E-PRTR.  

The spatial distribution of category D emissions can be done only without further pre-processing. 

Emissions of all other categories are treated in the applied subtraction approach.  

The country specific reporting practice of biomass related activities is accounted for in order to cor-

rectly subtracting the CO2 emissions reported in both systems. Some countries (facilities, respective-

ly) include the biomass related activities into the national totals reported to E-PRTR while other 
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countries exclude the biomass CO2 in the submissions to the E-PRTR. For 2008 only few countries 

delivered data for CO2 excluding biomass sources on facility level. Therefore, it is assumed that the 

CO2 emissions reported to the E-PRTR system include biomass and non-biomass related CO2 emis-

sions. The subtraction of CO2 emission data from the UNFCCC datasets was carried out based on this 

assumption.  

Prior to the application of the subtraction method the emission data are aggregated to national val-

ues. In this process the category A and B emissions are combined to one national value, while catego-

ry C emissions from agricultural industrial sources are treated separately. The emission from the 

three reporting systems E-PRTR, CLRTAP and UNFCCC, respectively, all categorized and aggregated to 

the classes A, B and C are used for subtracting E-PRTR emissions from the aggregated country specific 

emissions reported to CLRTAP/UNFCCC.  

The results of the applied subtraction methodology are representing the diffuse shares of national 

total emissions. The results are indicating several countries where the total amounts of the E-PRTR 

emission exceed the national reference totals from CLRTAP/UNFCCC. The category B and C emissions 

of countries where no inconsistencies are found are reallocated to the NFR sector structure using the 

shares from the aggregation step, while the shares from sectors which are assigned to category A are 

omitted. A gap filling method has been developed for countries where the E-PRTR emissions are 

higher than the CLRTAP/UNFCCC national totals. It is applied when compiling diffuse emissions. 

Country specific inconsistencies have been identified using defined pollutant specific thresholds (c.f. 

Chapter 2.5.3): 

¶ for SO2, CO and CO2 no threshold is defined (0%), 

¶ for NOx a 5%  threshold is defined and   

¶ for NH3 and PM10, a 10% threshold is defined. 

The calculation of the diffuse emissions for countries, where inconsistencies were identified, is con-

ducted using emission data from similar countries or group of countries where no inconsistencies 

exist after the subtraction process. The selection of similar countries is applied on the basis of the 

gross added value (GVA) by comparing country specific economic branches. 

A higher resolution of sectors within the subtraction process leads to much higher inconsistencies. 

The presented results describe the situation for 2007. The analysis for 2008 with updated data sets 

leads in some cases to different respectively better results.  

2.8.  Alternative subtracti on approaches  

Four optional subtraction approaches are tested:  

1. Subtraction on E-PRTR main sub-activity level  

2. Subtraction on E-PRTR main activity level  

3. ABC Method (distinguishing different groups of sectors) 

4. Subtraction on economic activity (NACE) level  

 

Brief descriptions of this optional subtraction approaches are given in the following sub-chapters. 
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2.8.1. Method 1: Subtraction on the E -PRTR main sub-activity level  

This method describes the subtraction based on the main sub-activity level, the second hierarchy 

level of the E-PRTR source categories.  

The emission releases reported to E-PRTR for each of the sub-activities were subtracted from the 

sector-equivalents of CLRTAP and UNFCCC by using the predefined assignment of activities.  

This approach showed many negative values of the resulting diffuse emissions. This is assumed in-

consistent according to the above mentioned premise that any value on the sector specific level in 

the CLRTAP/UNFCCC data set should be higher than in the corresponding E-PRTR category level. The 

numbers of negative values can be used as an indicator for the level of inconsistency. Compared to 

the total number of sectors (100%) the application of this approach is resulting in 49% negative val-

ues.  

2.8.2. Method 2: Subtraction on the E -PRTR main activity level  

This approach is based on the subtraction of E-PRTR source categories called main activity (first hier-

archy level of Annex 1 of the E-PRTR Regulation which includes 9 different groups). The main activity 

is a higher aggregated level compared to the sub-activity level, without distinction into subsectors 

and is also available from the E-PRTR data base reported by the countries. The correlation of E-PRTR 

main activity level to the NFR/CRF categorization is without conflicts by using the assignment of activ-

ities as described above (c.f. Chapter 2.3). The results from the subtraction on the main activity level 

indicated fewer inconsistencies than found using the method 1 (c.f. Chapter 2.8.1). Compared to the 

total number of sectors (100%) the share of negative values for the main activity level approach is 

about 28%. 

2.8.3. Method 3: ABC Method (categorization of sectors)  

The third method applied ƛǎ ǘƘŜ ά!./-aŜǘƘƻŘέΦ CƻǊ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ǘƘŜ Ǉƻƛƴǘ ǎƻǳǊŎŜ ǊŜƭŜǾŀƴǘ bCw ǎŜc-

tors are classified into three different categories and subtracted separately. The E-PRTR main activity 

ƭŜǾŜƭǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ bCw ǎŜŎǘƻǊǎ ǿŜǊŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ǘƘŜǎŜ ǘƘǊŜŜ ŎŀǘŜƎƻǊƛŜǎΥ ά9ƴŜǊƎȅ LƴŘǳsǘǊƛŜǎ ό!ύέΣ 

άLƴŘǳǎǘǊȅ ό.ύέ ŀƴŘ ά!ƎǊƛŎǳƭǘǳǊŀƭ LƴŘǳǎǘǊȅ ό/ύέΦ The outcome of the application of the ABC approach is 

a share of negative values of about 17% compared to the total number of sectors (100%). 

Further analysis showed that, when applying the ABC method, most of the inconsistencies could be 

traced back to the distinction between energy industries and other industries. In order to minimise 

these inconsistencies these two categories A and B are subtracted together (c.f. chapter 2.5) by set-

ǘƛƴƎ ǳǇ ǘƘŜ ƎǊƻǳǇ !.Φ Lƴ ƎǊƻǳǇ / ά!ƎǊƛŎǳƭǘǳǊŀƭ ƛƴŘǳǎǘǊȅέ ƛƴŎƻƴǎƛǎǘŜƴŎƛŜǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ōŜ ƭƻǿŜǎǘΦ ¢ƘŜ 

results of the application of the subtraction based on the two groups AB and C are listed in table 5. 

The outcome of the application of the AB-C approach is a share of negative values of about 11% 

compared to the total number of sectors (100%).  

2.8.4. Method 4: Subtractio n on Economic activity (NACE) level  

The fourth optional method is the subtraction based on the main economic activity levels (NACE lev-

el). The main classificaǘƛƻƴ ƻŦ 9πtw¢w ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ activity classification laid down in An-

ƴŜȄ м ƻŦ ǘƘŜ 9πtw¢w wŜƎǳƭŀǘƛƻƴΦ CƻǊ ŜŀŎƘ ŦŀŎƛƭƛǘȅ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ 9πtw¢w ŘŀǘŀǎŜǘ ǘƘŜ Ƴŀƛƴ ŜŎƻƴƻƳƛŎ 
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activity for each facility under the form of ǘƘŜ b!/9 ŎƻŘŜ ƻƴ пπŘƛƎƛǘ ƭŜǾŜƭΣ revision 2.0 (NACErev2.0) is 

also reported.7 CLRTAP/UNFCCC data are not related to the economic activity but only to the NFR 

and CRF categories, respectively. It is not possible to make a clear assignment of the economic activi-

ty (NACE Rev2) to NFR categories. Therefore the [CLRTAP/UNFCCC]-[E-PRTR]-subtraction can be 

made on an aggregated level only. 

For applying this approach the E-PRTR main activity levels and the NFR sectors were allocated to 

ǘƘŜǎŜ ŜƛƎƘǘ Ƴŀƛƴ ŎŀǘŜƎƻǊƛŜǎΥ άMining and extraction ό!ύέΣ άEnergy Industries ό.ύέΣ άPulp & paper & 

wood ό/ύέΣ άFood & 5Ǌƛƴƪ ό5ύέΣ ά!ƎǊƛŎǳƭǘǳǊŜ ό9ύάΣ ά/ƘŜƳƛŎŀƭ ƛƴŘǳǎǘǊȅ όCύάΣ ά/ŜƳŜƴǘΣ ƭƛƳŜ ŀƴŘ ƳƛƴŜǊŀƭ 

indusǘǊȅ όDύέ ŀƴŘ άaŜǘŀƭ ƛƴŘǳǎǘǊȅ όIύά.  

Applicationof this approach showed many negative values in the resulting diffuse emissions.This is 

assumed to be inconsistent according to the above mentioned premise that any value on the sector 

specific level in the CLRTAP/UNFCCC data set should be higher than in the corresponding E-PRTR 

category level. Compared to the total number of sectors (100%) the share of negative values result-

ƛƴƎ ŦǊƻƳ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ά9ŎoƴƻƳƛŎ ŀŎǘƛǾƛǘȅ όb!/9ύ ƭŜǾŜƭέ ŀǇǇǊƻŀŎƘ ƛǎ ŀōƻǳǘ ну҈Φ 

The percentage of negative values is useful as an indicator of the level of inconsistency resulting from 

application of different subtraction approaches. 

                                                            
7
 ETC/ACC, ETC/SCP (2010); E-PRTR Review Report 2009 on the 2007 E-PRTR dataset ETC/ACC - Technical Paper 2009/15 [URL: http://air -

climate.eionet.europa.eu/reports/ETCACC_TP_2009_15_E-PRTR_data_rev2009_waste_air, 25.01.2011] 

http://air-climate.eionet.europa.eu/reports/ETCACC_TP_2009_15_E-PRTR_data_rev2009_waste_air
http://air-climate.eionet.europa.eu/reports/ETCACC_TP_2009_15_E-PRTR_data_rev2009_waste_air
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3. Gridding methodology for diffuse industrial releases  

3.1.  Sector description  

Diffuse emission releases here are defined as emissions from sources excluding releases from E-PRTR 

related facilities. This comprises industrial releases from industrial facilities not covered by the E-

PRTR Regulation and its Annexes:  

ü not-Annex-1 facilities => Annex-1 facilities below the activity thresholds or  

ü releases not reported to E-PRTR since they were below the substance specific threshold as 

defined in Annex 2 to the E-PRTR Regulation.  

Industrial emissions are subdivided mainly in two sectors:  

¶ Energy ("Combustion (stationary)" and "Fugitive emissions from fuels (fuel produc-

tion)")  

¶ Industrial processes ("Production and processing of metals (ferrous and non-

ŦŜǊǊƻǳǎύέ, Mineral industry (non-metallic)", "Chemical industry", άPaper and wood 

production and processing industryέΣ άhǘƘŜǊ (Non-energy use of fuels, solvent use, 

pretreatment or dyeing of fibres and textiles, tanning of hides and skins, production 

of carbon or electro-graphite)έ)  

Some of these sectors are dominated by E-PRTR related point sources, and therefore omitted as dif-

fusive one. They are fulfilled by the sectors8:  

¶ Public Electricity and Heat Production (Energy transformation)             

(NFR/CRF 1A1a) 

¶ Petroleum refining (NFR/CRF 1A1b)  

¶ Industrial Waste Incineration (NFR/CRF 6Cb) and  

¶ Municipal Waste Incineration (NFR/CRF 6Cc)  

The industrial related NFR-sectors which contain mainly diffuse industrial emissions are described in 

Chapter 3.8.  

Pollutants covered 

The following pollutants are taken into account: NOx, PM10, SO2, CO and CO2 

 

                                                            
8 see table 1 sectors as allocated to category A 
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3.2.  Emission data input  

The input emission data used for the spatial distribution of diffuse industrial releases are from the 

following datasets: 

¶ National emissions of CO2 available from the EEA-website for 2008 

(EEA/UNFCCC v.11, 2010)9  

¶ Convention on Long-Range Transboundary Air Pollution (EEA/CLRTAP v.10, 

2010)10  

The national totals for the concerned pollutants from industrial facilities have been obtained from 

these two references. To obtain the diffuse part of the country specific emissions, not covered by the   

E-PRTR regulation, the subtraction methodology, as described in chapter 2, is applied. The diffuse 

dust emissions from construction and demolition activities as well as storage, handling and transport 

activities of industrial products are only taken into account if they are reported by the countries.  

The country specific reporting situation on diffuse dust emissions from industrial activities is shown 

in Table 44, chapter 16. 

3.3.  Applied methodology  

Diffuse industrial releases are spatially distributed according to the different proxy data and then 

gridded to be shown as map layers. The basic principle of distributing emissions is presented in the 

formula below using a surrogate spatial dataset (EEA, 2009): 

,

,

,

i x

i x t

i x

i

value
emission emission

value

= ³

ä
 

where:  

¶ i: is a specific geographic feature;  

here: administrative areas (NUTS 3), 5 km x 5 km grid cell; 

¶ x: is a sector that is characterized by the surrogate dataset (x). 

¶ emissioni, x: is the emission attributed to a specific geographical feature i (e.g. a grid, line, 

point or administrative boundary) within the spatial surrogate dataset x;  

here: emission value attributed to each administrative area (NUTS 3 region) or each 5 km x 5 

km grid cell; 

                                                            
9
 EEA: UNFCCC - v. 11 2010 (United Nations Framework Convention on Climate Change) (URL: http://www.eea.europa.eu/data-and-

maps/data/national-emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-monitoring-mechanism-4) 

10
 CLRTAP_NFR09_GF_v10 (Convention on Long-range Transboundary Air Pollution) (URL: http://www.eea.europa.eu/data-and-

maps/data/national-emissions-reported-to-the-convention-on-long-range-transboundary-air-pollution-lrtap-convention-4, 05.08.2010) 

 

http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-monitoring-mechanism-4
http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-monitoring-mechanism-4
http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-convention-on-long-range-transboundary-air-pollution-lrtap-convention-4
http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-convention-on-long-range-transboundary-air-pollution-lrtap-convention-4
http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-monitoring-mechanism-4
http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-monitoring-mechanism-4
http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-convention-on-long-range-transboundary-air-pollution-lrtap-convention-4
http://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-convention-on-long-range-transboundary-air-pollution-lrtap-convention-4
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¶ emissiont: is the total national emission for a sector to be distributed across the national area 

using the (x) surrogate spatial dataset;  

here: the diffuse industrial emissions  are  distributed within each EU27 and EFTA4 Member 

state; 

¶ valuei,x - are the surrogate data value (e.g. traffic volume) for each geographical feature with-

in the spatial surrogate dataset x.  

here: the surrogate date are e.g. number of employees divided by activity branches, "Indus-

trial or Commercial units" CORINE land cover class (e.g. the share of the employees by activi-

ty branches in each NUTS 3 region or 5 km x 5 km grid cell related to the national total of the 

employees by activity branches). 

The specific geographic feature in this case is the lowest level of the administrative units (e.g. NUTS 

3), the polygon and the grid level. 

The use of surrogate data (proxy variables) allows determining the share of annual emissions that 

have to be attributed to each cell. The proxy data are correlated with the emission source sectors 

and defined by means of:  

¶ geographical resolved statistical information  

¶ land cover/land use data and  

¶ different indexes derived from emission sources.  

The methodology of the spatial distribution of the diffuse part of industrial emissions contains two 

main steps:  

1. Regionalization of national emission releases 

¶ Regionalization aims to allocate the share of the national total emissions for each pollu-

tant to NUTS 3 level using the following underlying parameters and steps: 

i. Number of economically active persons (available on NUTS 3 level) and the 

number of employees distinguished by specific branches (available on NUTS 

2 level 11); 

ii. Calculation of the point source densities on regional level: it is assumed that 

areas with higher facility densities are characterized by higher diffuse emis-

sions; 

iii. Regionalization of the diffuse releases from industrial activities on NUTS 3 

level based on the number of employees by relevant industrial activities and 

the facility densities. 

 

 

 

                                                            
11 The number of economic active persons was applied for allocation of the branch specific employee numbers  

to NUTS3 level for specific sectors  
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2. Gridding   

¶ Allocation of the emission values on NUTS 3 to each polygon/grid cell according to the 

defined 5 km x 5 km grid using the following underlying parameters and steps: 

i. Land cover types (CLC2000/2006, 2010);  

ii. Calculation of the share of different land cover types in each grid 

cell/polygon (e.g. "Industrial or commercial units" ς CLC2000/2006 (2010)); 

iii. Calculation of emission values for each grid cell/polygon based on the com-

bination of the applied proxy data. 

3.4.  Emissions and proxy data sets  

Table 8 shows the emission values of the different pollutants for each industrial sector. The amount 

of all emissions from releases to air in the EU27 + EFTA4 countries is also presented. 

Table 8: Diffuse industrial releases in relation to the total emissions for the considered pollutants 

Sector 

Sector_Code Sector_Name Emissions in 2008  

[NFR/CRF] [NFR/CRF] 
CO2 [kt]  NOx [t]  SO2  [t]  PM10 [t]  CO [t]  

UNFCCC CLRTAP 

Energy 

1 A Combustion 472,009 545,612 632,894 145,456 1,216,750 

1 B 
Fugitive Emissions 
from Fuels 

13,567 8,426 146,113 25,611 20,807 

Industrial 
processes 

2 A Mineral industry 89,764 28,219 39,502 142,868 46,847 

2 B Chemical industry 24,625 38,957 59,787 10,627 44,233 

2 C Metal industry 66,307 27,087 75,068 80,081 927,432 

2 D 
Other production in-
dustry 

116 9,676 12,126 30,535 6,374 

2 G Other 1,376 187 3,779 34,320 1,438 

  Sum  667,764 658,163 969,269 469,497 2,263,882 

All reported emissions from EU27 + EFTA coun-
tries 

4,743,992 13,844,818 7,638,468 2,426,902 29,399,783 

 

The spatial distribution and the obtaining of grid cells for each pollutant are based on the emissions 

presented in Table 9 and the following proxy data sets:   

¶ Employment data, 

¶ Land use data (/[/нлллκнллс άмΦнΦмΦ LƴŘǳǎǘǊƛŀƭ ƻǊ ŎƻƳƳŜǊŎƛŀƭ ǳƴƛǘǎέ),  

¶ Point source data.  

Table 9 lists the main proxy variables used for spatial distribution of the diffuse part of industrial re-

leases.  

 

 

file:///D:/xchange/E-PRTR_Diffuse/08_Methoden%20Report/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/so/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/mu.IERNT/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/Local%20Settings/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/mu.IERNT/AppData/Local/Microsoft/Windows/10_Methodenreport_final/Methodology_spatial_distribution_IND_Agric/Method_descr_Summary_IND/Table_EMI_IND_for_Summary_060810.xls#IND!A17
file:///D:/xchange/E-PRTR_Diffuse/08_Methoden%20Report/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/so/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/mu.IERNT/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/Local%20Settings/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/mu.IERNT/AppData/Local/Microsoft/Windows/10_Methodenreport_final/Methodology_spatial_distribution_IND_Agric/Method_descr_Summary_IND/Table_EMI_IND_for_Summary_060810.xls#IND!A18
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sbs_r_nuts03&lang=en
http://www.eea.europa.eu/data-and-maps/data/corine-land-cover-2006-raster
http://prtr.ec.europa.eu/pgDownloadDataSet.aspx
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Table 9: Proxy data sets used for the spatial distribution of industrial emissions 

Sector Proxy Dataset  Data Source Release Year Extend 

Industry 

Employment data  EUROSTAT 2008 EU 27 + EFTA4 

Land use data 

CORINE Land Cover 

Switzerland (CLC90), 

CLC2000, CLC2006 

1990, 2000, 2006  EU 27 + EFTA4 

Point source data E-PRTR data set  2010 EU 27+ EFTA4 

  

The applied proxy data sets for each industrial related NFR-sector are shown in chapter 3.8.  

Activity data as proxy for the regional distribution of the diffuse industrial releases 

Diffuse emission releases here are defined as emissions from sources excluding releases from E-PRTR 

related facilities. This comprises industrial releases from industrial facilities not covered by the E-

PRTR Regulation:  

ü not-Annex-1 facilities => Annex-1 facilities below the activity thresholds or  

ü Releases not reported to E-PRTR since they were below the substance specific threshold as 

defined in Annex 2 of the E-PRTR Regulation.  

For the spatial distribution of diffuse industrial releases on regional level an approach based on em-

ployment data and activity data (amount of produced goods or used raw materials) on facility level 

was checked. The activity data for the different source categories are gathered from the following 

data bases: 

ü Metal Producers of the World Directory 2009 (Thompson et al., 2008) 

ü Directory of copper mines and plants 2008 to 2013 (International Copper Study Group, 2009)  

ü IEA GHG CO2 Emissions Database (IEA, 2009) 

ü Industrial Minerals Directory (Vanson & Thomson, 2007) 

ü World Mining Directory (Moreno & Ash, 1998) 

ü Global Cement Directory 2007-2008 (McCaffery et al., 2010) 

 
The availability of point source data on facility level in the different countries is presented in Table 

10. On base of the available activity data on facility level it was analysed that the share of facilities 

which are below the Annex I thresholds are negligible. Thus on base of the assumption that industrial 

emissions are more likely located in areas with higher industrial activity independent if they are cov-

ered by the E-PRTR regulation or not, the density of E-PRTR sources was applied as an additional 

proxy data for the regionalisation of diffuse industrial releases. 
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Table 10: Availability of point source activity data on national level  

ID Country 
Metal Pro-

ducers Direc-
tory (2008) 

Industrial Mine-
rals Directory 

(2008) 

World Mining 
Directory 

(1996) 

ICSG Copper 
(2009) 

IEA GHG CO2 
emissions 
database 

(2009) 

USGS_mines 
(2010) (Point 
source loca-

tion)  

1 Austria x x     x x 

2 Belgium x x x x x x 

3 Bulgaria x x   x x x 

4 Cyprus   x x x   x 

5 
Czech Re-
public x x x   x x 

6 Denmark   x     x x 

7 Estonia x         x 

8 Finland x x x x x x 

9 France x x x   x x 

10 Germany x x x x x x 

11 Greece x x x x x x 

12 Hungary x x     x x 

13 Iceland           x 

14 Ireland     x   x x 

15 Italy x x x x x x 

16 Latvia x         x 

17 Liechtenstein           x 

18 Lithuania           x 

19 Luxembourg x x x   x x 

20 Malta         x x 

21 Netherlands   x x     x x 

22 Norway   x x x x x x 

23 Poland   x x x x x x 

24 Portugal   x x x x x x 

25 Romania     x   x x x 

26 Slovakia   x x   x x x 

27 Slovenia   x       x x 

28 Spain   x x x x x x 

29 Sweden   x x x x x x 

30 Schwitzerland x x x   x x 

31 
United King-
dom  x x x   x x 

3.5.  Existing gridding methods and applied proxy da ta sets 

The main criterion to select proxy data for the industrial sector was the availability of data. There are 

different gridding methodologies using different distribution parameters. The main methodologies 

are described and assessed below.  
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IMPRESAREO approach 

Emissions from diffuse/area industrial sources can be mapped using the methodology set out in Im-

proving the Spatial Resolution of Air Emission Inventories Using Earth Observation Data - IMPRE-

SAREO (Dore et al., 2004), using weighted land cover categories. Weightings are applied to different 

land cover classes based on the emission density typically present. The weightings are set out in Ta-

ble 11.  

Table 11: IMPRESAREO weightings (Dore et al., 2004) 

Land cover class Weighting 

Industry 1 

Continuous urban fabric 0.2 

Discontinuous urban fabric 0.01 

Ports 0.05 

Airports 0.05 

 

Based on this weighting profile, the majority of emissions from diffuse industrial sources are located 

in land cover areas classified as industry. The limitation of this approach is the assumption that the 

industrial land coverage giving an accurate representation of the industrial related air pollutant re-

leases. In addition, emissions (which typically arise from point sources) are diluted across an area. 

 
Figure 5: The gridding scheme based on land use assignation profiles (Triancchini et al., 2008) 

Following the concept of applying land use assignation profiles as weighting factors for distributing 

diffuse emissions, the releases are directly related to spatial pattern and intensity of anthropogenic 

activities.  

UK approach 

In the UK the following data sets are used to develop emission distribution maps for other industrial 

combustion, miscellaneous industrial/commercial combustion, public sector combustion and agricul-

ture stationary combustion: 

¶ Office of National Statistics Inter-Departmental Business Register which provides detailed 

spatial data on employment at business unit level by Standard Industrial Classification (SIC) 

code; 
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¶ DTI Energy Consumption in the UK data on industrial and commercial sector fuel usage for 

coal, solid smokeless fuel (SSF), oil and gas for 2002 (DTI, 2002: Tables 4.6, 5.2 and 5.5). 

The SIC codes in  the Inter-Departmental Business Register (IDBR) database were aggregated and 

matched with the DTI energy data sets in order to calculate total employment by DTI energy sector. 

This data set is applied to derive the UK average fuel intensity per employee distinguished by fuel 

type and industry type. The fuel intensities have been applied to the employment distribution across 

the UK for creating maps of implied fuel use differentiated by industry type. In a last step these have 

been aggregated for the different industrial sectors (EMEP/EEA Emission Inventory Guidebook, 

2009), (Bush et al., 2008). 

NL approach 

To spatially distribute the national emissions, the Emission Register of Netherlands has a spatial allo-

cation available for each emission source. Individually reported emissions with a known geographic 

location, are subtracted from the national total emissions for the specific industrial sector. The rest 

of the emissions are divided as diffuse emissions according to the number of employees per facility in 

each relevant sector. Each sector is defined by its own NACE code - (PRTR Netherlands, 2010). Table 

12 shows the main characteristics of the described gridding methodologies. 

Table 12: Available methodologies for the spatial distribution of diffuse industrial emissions 

Methodology Advantage Disadvantage 

Method of land use 
assignation profiles 
(IMPRESAREO) (Dore et  
al., 2004) 

High resolution (1 km x 1 km grid cell) 
emission distributions based on weighted 
land cover categories; 

Available proxy data; 

Can be applied at the national and region-
al level.  

It relies on the industrial land cov-
erage giving an accurate represen-
tation of this industry; 

Large amount of data; 

Requires EU-wide datasets; 

NAEI Emission Mapping 
Methodology 2006 (UK)  
(Bush et al., 2008) 

High resolution (1 km x 1 km grid cell) 
emission distributions based on detailed 
employment and fuel use data.  

No central database with energy 
statistics (fuel use data) on regional 
level for all European countries. 

Spatial allocation of 
diffuse industrial emis-
sions - The Emission 
Register project (PRTR 
Netherlands, 2010) 

High resolution (5 km x 5 km grid cell) 
emission distributions based on detailed 
employment data. 

This method is not detailed enough 
to be used on the local scale and is 
too detailed for the European 
scale. 

E-PRTR Methodology  

(this report) 

Available land cover data; 

Available data of employees by source 
activity: 

High resolution (5 km x 5 km grid cell) 
emission distribution maps. 

No central database available with 
activity data for all related industri-
al sectors, all pollutants and all 
countries. 

Large amount of data; 

Requires EU-wide datasets; 

3.6.  Applied models  

For spatial distribution of the diffuse share of industrial releases no models have been applied. 

http://www.eea.europa.eu/publications/emep-eea-emission-inventory-guidebook-2009
http://www.eea.europa.eu/publications/emep-eea-emission-inventory-guidebook-2009
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3.7.  Conclusion and results  

On base of the developed methodology are compiled high-resolution (5 km x 5 km grid cell) emission 

maps of diffuse industrial air emissions. Spatial distributed CO2 emissions for Europe is shown in Fig-

ure 6 as an example.  

The methodology applied is based on different spatial distribution parameters, especially the proxy 

data sets "employees by activity source", "point source densities" and "land use classes" which are 

available for the whole area of EU27 and EFTA 4 countries. 

The main proxy data for the regionalization of diffuse industrial releases to air are the employment 

numbers by activity branches. The advantage of using these data sets is the free accessibility from 

EUROSTAT 200812 for all considered countries. 

However, employment statistics often related to the financial and administrative head offices (often 

located near urban agglomerations). But care must be taken to ensure that the emissions are located 

where they occur. The use of employment data locate emissions at registered places or regions of 

work and may tend to focus emissions inappropriately to urban areas. Thus point source densities on 

regional level have been applied as additional proxy data for the regionalization of diffuse industrial 

emissions. This based on the assumption that areas with higher facility densities are characterized by 

higher industrial emissions levels. Point source densities on NUTS 3 level are calculated for the EU27 

plus EFTA 4 countries. 

 

Figure 6: Example for CO2 diffuse releases from industrial sources in Europe for the year 2008 

 

                                                            
12

 EUROSTAT data (URL: http://appsso.EUROSTAT.ec.europa.eu/nui/show.do?dataset=sbs_r_nuts03&lang=en, 15.12.2010) 






























































































































































































