EU-27 NAMEA2000 with normalisation reference and live links to US NAMEA for imports.

Version: 2.0 (2007-08-27)

© by 2.-0 LCA consultants, http://www.lca-net.com

© of original US1998 database: PRé consultants bv

The database files are available from www.lca-net.com/club

Installation procedure for CSV-files to SimaPro (www.pre.nl):

1. The EU-27 NAMEA use a number of units and substances, which are not included in a standard SimaPro database. You may need to define these prior to import:

Units:

· Currency: The EU-27 NAMEA uses EUR2000 as default "currency". The conversion rates to other currencies in SimaPro are DKK99 = 0.153 EUR; USD = 1.09 EUR2000; EUR2003 = 0.96 EUR2000)

· Time: "year" = 60x60x24x365 s

· Mass: "Mg" = 1000 kg

· Amount: ”cases”

Substances:

· Under Social issues: "Injuries, fatal", "Injuries, non-fatal, at work" and "Injuries, non-fatal, road", all with the unit “cases”

· Under economic issues: "Net taxes on production", "Net taxes on products", "Operating surplus, gross", "Value added" and "Wages", all in Currency units (e.g. EUR2000)


2. Make a new project "USAextended" in which you import the CSV-file "USextended" (using standard-settings, i.e. semicolon-separated). This project contains a version of the USA98 database with aluminium-resources, injuries and value added, and with emissions to industrial soil deleted (see explanation below on why these were deleted). 

3. Save this new project as a library project


4.  Make a new project (e.g. ”EU27”) in which you import both “EUimport.CSV” and “EU27.CSV” (in that order!).

5. You will find the processes under Materials/Input Output/ as USAextended, EUimport and EU27, respectively, and under Use/Input Output/EU27.

Documentation:

There is currently no documentation in the SimaPro processes. The available documentation is supplied here:

At the aggregation level of 60 industries Input-Output tables for year 2000 were available for 20 countries, covering 98% of the total output of EU-27, and corresponding environmental data were available for 8 countries, covering 69% of the total output of EU-27 (see Table 1 for an overview of the countries for which data are available).  

Table 1. Overall economic output and availability of NAMEA and input-output data for the EU-27 countries. Unless otherwise specified, data on economic output taken from the Input-Output (I-O) tables, and I-O tables taken from Eurostat 2006: http://epp.eurostat.ec.europa.eu/pls/portal/url/page/PGP_DS_ESA_IOT/PGE_DS_ESA_01

	Country
	Economic output year 2000 (MEUR)
	% of EU-27 output
	Accumulated %
	Data availability

	Germany
	3,650,460  
	21.9%
	22%
	NAMEA

	United Kingdom
	2,908,456  
	17.4%
	39%
	NAMEA3

	Italy
	2,200,709  
	13.2%
	53%
	NAMEA

	Spain
	1,120,716  
	6.7%
	59%
	NAMEA4

	Netherlands
	 759,501  
	4.6%
	64%
	NAMEA

	Sweden
	489,361
	2.9%
	67%
	NAMEA

	Denmark
	 289,967  
	1.7%
	68%
	NAMEA

	Hungary
	 111,995  
	0.7%
	69%
	NAMEA

	France
	2,544,398  
	15.3%
	84%
	I-O only

	Belgium
	 540,420  
	3.2%
	88%
	I-O only

	Austria
	 362,790  
	2.2%
	90%
	I-O only

	Poland
	 353,444  
	2.1%
	92%
	I-O only

	Finland
	 250,018  
	1.5%
	93%
	I-O only

	Portugal1
	230,803
	1.4%
	95%
	I-O only

	Ireland
	 211,936  
	1.3%
	96%
	I-O only5

	Greece1
	188,525
	1.1%
	97%
	I-O only6

	Slovakia
	51,724
	0.3%
	98%
	I-O only7

	Slovenia
	42,142
	0.3%
	98%
	I-O only

	Estonia1
	13,321
	0.1%
	98%
	I-O only6

	Malta
	8,055
	0.05%
	98%
	I-O only7

	Czech Republic1
	149,330
	0.9%
	99%
	neither

	Romania2
	74,173
	0.4%
	99%
	neither

	Luxembourg2
	39,868
	0.2%
	99.5%
	neither

	Bulgaria1
	27,937
	0.2%
	99.7%
	neither

	Lithuania1
	20,702
	0.1%
	99.8%
	neither

	Cyprus2
	18,191
	0.1%
	99.9%
	neither

	Latvia1
	16,193
	0.1%
	100.0%
	neither

	Sum for EU-27
	16,675,136  
	
	
	


1) Data on output from Eurostat (Updated 2006-09-05 16:55:26)

2) Data on output estimated as GDP*1.81, which is the average ratio between output and GDP of the EU-15 countries for which both GDP and output data are available from Eurostat.

3) Input-Output table calculated using the industry-technology model assumption with basis in a supply table constructed applying RAS methodology to the 76x76 supply tables estimated by Cambridge Econometrics and further processed by Stockholm Environment Institute, and the use tables obtained 2006-09-08 from http://www.statistics.gov.uk/about/methodology_by_theme/inputoutput/latestdata.asp.

4) Input-Output table not available, but were constructed from the available symmetrical Supply-Use tables using the industry-technology model assumption.

5) Input-Output table obtained from http://www.cso.ie/releasespublications/2000_input_output_table.htm; accessed 2006-09-08.

6) The most recent available table is for year 1997 (Estonia) and 1998 (Greece).

7) Input-Output table not available, but an unallocated proxy was constructed from the available Use table. Due to the relatively low economic output of this country, we refrained from applying the more time-consuming allocation procedures involving technology model assumptions.

We have constructed an input-output table for EU-27 by aggregating the 20 national input output tables, assuming that the remaining 2% of the output can be represented by the average of these 20 countries. Input-output tables in national currencies were converted to EUR, using the mid-year exchange rate as provided by Eurostat. For four countries (UK, Spain, Slovakia, Malta), we have constructed the IO table from the national Supply-Use tables, distributing transport and trade margins over the relevant industries, and for UK and Spain re-allocating the use table applying the industry-technology assumption. In two cases, the original table was for year 1997 (Estonia) or 1998 (Greece), and the coefficients from these years have been used, but the total table multiplied up to the national output of year 2000. For four countries (Ireland, Austria, Poland, and Sweden), where the original IO table contains some industries more aggregated than the 60-industry level, the aggregated industries were disaggregated in proportion to the average output from the remaining 16 countries.

To this EU-27 input-output table, we added environmental coefficients (e.g. kg CO2/EUR) calculated per industry as the output-weighted environmental coefficients from those countries for which the specific environmental data were available. For some countries and industries, not all environmental data were available at the same level of aggregation as the input-output data (60 industries), but only at a more aggregated level. In these instances, we distributed the aggregated environmental data over the underlying industries in proportion to the environmental coefficients calculated for those countries where disaggregated data were available. Table 2 provides an overview of the original country-wise availability of environmental data. To complete these data, we have supplemented with data from EIPRO (Tukker et al. 2005). This has been particularly relevant in order to include emissions of pesticides and heavy metals to soil. 

To account separately for imports to the EU-27, we isolated the part of the imports in each national IO table that were reported as Extra-EU imports, and linked these imports to the U.S. American data provided by Suh (2003), judging that of the available non-EU data, the U. S. data are superior due to the high number of emissions for which data are included and the relatively high completeness of the U.S.-American economy in terms of industries covered (due to the size of the country, practically all kinds of industries are found within the country). A rough correspondence matrix was applied to link the imports classified at the level of 60 industries to the 480 industries of the U.S. table, assuming that within each of the 60 industries, the distribution of the import is the same as the distribution of the output of the corresponding U.S. industries. We added data for aluminium extraction, injuries, and value added to the U.S. data, to obtain the same completeness in inventory parameters as in the European data. We eliminated emissions to industrial soil in the U.S. data, as these were dominated by heavy metal emissions from mining, an emission type that is not covered by our impact assessment method, see below for a more detailed discussion of this issue.

Table 2. Availability and data sources of environmental data for the EU-27 NAMEA.

	Environmental compartment
	Inventory item
	Coverage of original data
	Data source

	Mineral resources
	Aluminium, copper and iron
	EU-27
	USGS Minerals Yearbook 2004, Vol. I

	Energy resources
	Hard and brown coal, natural gas

 and oil
	EU-27
	Eurostat (2006): Energy: yearly statistics

	Air
	CO2, N2O, CH4, NOx, SO2 
	DE,DK,ES,GB,HU,IT,NL,SE
	ETC/RWM (2005) & SE4

	Air
	NH3
	DE,DK1,ES1,GB,IT,NL1,SE1
	ETC/RWM (2005) & SE4

	Air
	NMVOC
	DE,DK,ES2,GB2,HU2,IT,SE2
	ETC/RWM (2005) & SE4

	Air
	CO
	DE,DK,ES,GB,IT,SE
	ETC/RWM (2005) & SE4

	Air
	PM10
	DE,GB,IT,SE1
	ETC/RWM (2005) & SE4

	Air
	Pb
	GB,IT
	ETC/RWM (2005)

	Air
	As, Cd, Cr, Cu, Hg, Ni, Se, Va, Zn
	GB
	ETC/RWM (2005)

	Air
	PAH
	DK3
	Weidema et al. (2005a)

	Water
	N-tot, P-tot
	DK3, NL
	Weidema et al. (2005a)

	Soil
	Heavy metals and pesticides
	EU-15
	Tukker et al. (2006)

	Social
	Injuries, road or work
	EU-15
	Eurostat and CARE road database

	Economic
	Value added
	as for IO-tables except IT
	IO-tables


1) Not reported for all 60 industries. Average coefficient of other countries used as proxy

2) Data for forestry (and in case of Spain also for agriculture) ignored, as they appear to include emissions from vegetation

3) Data for 1999

4) SE: http://www.mirdata.scb.se, accessed 2007-08-02

For the input-output tables, each industry is generally assumed to produce one homogeneous product, i.e. all products have the same environmental impact per EUR. This is equivalent to an economic allocation over the co-products.

While this assumption may be reasonable in general, it may lead to misallocation of environmental impacts for industries that are in reality very inhomogeneous. For example, the emission coefficients for the meat industry is very different from the sugar industry; yet in the 60-industry input-output tables they are both subsumed under “Food products and beverages”.

We have not made any correction in the input-output tables to account for co-products, market constraints or inhomogeneous industries.

US emissions to industrial soil deleted

In our first test run of the database, we noticed that the assessment results for human toxicity were dominated by arsenic emissions to soil, mainly stemming from mining and first processing of metals. While recognizing that these emissions may indeed be important, we note that the human toxicity characterisation factors inmost impact assessment methods are intended for a uniform emission to soil, where there is a uniform possibility for humans to come into contact with the emission i.e. through working e.g. with agricultural soils. As the emissions to soil from mining and metal processing do not fulfil this condition of uniform distribution, we have decided to eliminate these emissions from the U.S. database applied for this project. This decision also affects the normalisation reference for aquatic ecotoxicity. 

Year 2000 normalisation reference for total final consumption in EU-27

Until now, most life cycle studies and LCA impact assessment methods have relied on the 1995 normalisation values for Western Europe by RIZA/CML (Huijbregts et al. 2001, van Oers et al. 2001).

Our construction of a NAMEA for EU-27 allows us to apply a more recent and more relevant normalisation reference, namely the emissions related to the total final consumption in EU-27. Table 3 shows the EU-27 emission references compared to important environmental exchanges (stressors) in the EIPRO normalisation reference (Tukker et al. 2006) and Table 4 shows the normalisation data for EU-27 at the level of impact categories compared to the Stepwise2006 normalisation reference ( http://www.lca-net.com/projects/stepwise_ia/ ).

Table 3. Some important environmental exchanges (stressors) related to the total final consumption in EU-27 compared to the same emissions in the EIPRO dataset.

	Environmental exchange
	Unit
	EU-27

Consumption

year 2000
	EU-25

Production

year 1995 (EIPRO)
	Ratio

EU-27/EIPRO

	Extraction of energy carriers:
	
	
	
	

	Coal, hard, in ground
	kg
	5.69E+11
	6.26E+10
	9.10

	Gas, natural, in ground
	m3
	1.51E+12
	3.03E+11
	4.98

	Oil, crude, in ground
	kg
	1.58E+12
	3.36E+11
	4.69

	Air emissions:
	
	
	
	

	Ammonia
	kg
	4.36E+09
	3.68E+09
	1.18

	Arsenic
	kg
	2.46E+05
	2.00E+05
	1.23

	Carbon dioxide
	kg
	3.56E+12
	3.52E+12
	1.01

	Carbon monoxide
	kg
	3.23E+10
	4.45E+10
	0.73

	Dinitrogen monoxide
	kg
	1.36E+09
	1.35E+09
	1.01

	Lead
	kg
	2.39E+06
	1.30E+07
	0.18

	Methane
	kg
	3.02E+10
	2.11E+10
	1.43

	Nitrogen dioxide
	kg
	1.16E+10
	1.47E+10
	0.79

	NMVOC
	kg
	6.19E+09
	3.22E+10
	0.19

	Particulates, < 10 um
	kg
	3.46E+09
	1.40E+09
	2.47

	Sulfur dioxide
	kg
	7.31E+09
	2.49E+10
	0.29

	Water emissions:
	
	
	
	

	Phosphorus
	kg
	3.56E+08
	2.37E+09
	0.15

	Soil emissions:
	
	
	
	

	Arsenic
	kg
	2.98E+03
	2.63E+04
	0.11

	Copper
	kg
	1.34E+07
	2.16E+08
	0.06


Table 4. The normalisation reference for EU-27 at the level of midpoint and endpoint (damage) impact categories compared to the Stepwise2006 normalisation reference for Europe
	Impact category
	Unit
	EU-27

Consumption

year 2000

(this study)
	Europe

Production

year 1995 (Stepwise2006)
	Ratio

EU-27/

Stepwise2006

	Midpoint categories:
	
	
	
	

	Acidification
	m2 UES
	3.81E+11
	1.06E+12
	0.36

	Ecotoxicity, aquatic
	kg-eq. TEG water
	3.08E+14
	6.55E+14
	0.47

	Ecotoxicity, terrestrial
	kg-eq. TEG soil
	9.27E+12
	1.14E+12
	8.16

	Eutrophication, aquatic
	kg NO3-eq.
	2.73E+10
	2.10E+10
	1.30

	Eutrophication, terrestrial
	m2 UES
	9.94E+11
	1.01E+12
	0.98

	Global warming
	kg CO2-eq.
	4.72E+12
	5.13E+12
	0.92

	Human toxicity, carcinogens
	kg C2H3Cl-eq.
	1.73E+10
	2.19E+10
	0.79

	Human toxicity, non-carcinogens
	kg C2H3Cl-eq.
	1.70E+10
	8.36E+10
	0.20

	Injuries, road or work
	fatal injuries-eq.
	6.05E+04
	6.84E+04
	0.88

	Mineral extraction
	MJ extra
	9.12E+10
	1.41E+11
	0.65

	Nature occupation
	m2 arable land
	2.73E+12
	1.41E+12
	1.94

	Non-renewable energy
	MJ primary
	1.40E+14
	7.33E+13
	1.91

	Ozone layer depletion
	kg CFC-11-eq.
	3.00E+06
	9.83E+07
	0.03

	Photochemical ozone, vegetation
	m2*ppm*hours
	5.37E+13
	6.76E+13
	0.79

	Respiratory inorganics
	kg PM2.5-eq.
	4.80E+09
	4.23E+09
	1.14

	Respiratory organics
	person*ppm*hours
	5.63E+09
	4.83E+09
	1.17

	Endpoint (damage) categories:
	
	
	
	

	Impact on ecosystems
	Species-weighted m2*years
	5.40E+12
	4.47E+12
	1.21

	Impacts on human well-being
	QALY
	3.58E+06
	3.48E+06
	1.03

	Impacts on production
	EUR
	9.36E+10
	9.52E+10
	0.98


The difference between the year 2000 normalisation reference for EU-27 and the RIZA/CML based normalisation references have several causes:

· When using consumption as normalisation reference, the emissions outside the EU are also included, while the RIZA/CML normalisation data refer to emissions on the European territory. This is particularly relevant for emissions related to primary production (agriculture and mining). Agricultural imports to the EU account for a rather large land use, and consequent nature occupation, outside the EU. Mining takes place mainly outside Europe, which led to the complete exclusion of mineral extraction from the EIPRO dataset, and explains the higher values for non-renewable energy carriers. It is also the emissions from metal mining and processing that cause the higher normalisation reference for terrestrial ecotoxicity.

· The difference in years can explain lower emissions, especially of ozone depleting substances, lead and sulfur dioxide. The latter also partly explains the lower normalisation reference for acidification.

· Extrapolation has been applied to different emissions in the RIZA/CML normalisation data, as compared to the EU-27 dataset. The more recent estimates in national data may be more precise.
Impact assessment with the EU-27 NAMEA

The substances defined in the EU-27 may not all be included in your favourite impact assessment method (not even in Stepwise2006). Please use the “Check” function of SimaPro to ensure that all important substances are included in your assessment.
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