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[bookmark: _Toc127688521][bookmark: _Toc273690540][bookmark: _Toc62724436]Introduction
European Regulation 691/2011 on environmental economic accounts has rendered the yearly delivery of Economy-Wide Material Flow Accounts (EW-MFA) to Eurostat obligatory for the EU member states as of 2013. The general purpose of EW-MFA is to describe the interaction of the domestic economy with the natural environment and the rest of the world economy in terms of flows of materials (excluding water and air). The domestic economy is demarcated by the conventions of the national accounting system. The EW-MFA thus describe the interactions of resident units with the natural environment and with non-residents.
This report explains the methodology used to construct the EW-MFA for Belgium. This methodology is in line with the Eurostat EW-MFA manual.[footnoteRef:1] The report discusses the data sources used and the methodology developed to fill out the five obligatory tables[footnoteRef:2], the four non-obligatory tables, as well as the way in which the data have been adjusted in order for them to abide by the residence principle, as do the national accounts. The current methodology was conceived in the context of two pilot studies for Eurostat (one for the obligatory tables and years and one for the non-obligatory tables and years).[footnoteRef:3] [1:  	Eurostat (2018)]  [2:  	The Eurostat Working Group on Environmental Accounts, at its May 2017 meeting, decided tables C and D no longer had to be delivered. The official EU Regulation has not yet been amended, though.
	The complete set of Eurostat EW-MFA standard tables contains 4 extra voluntary tables, Table F showing discharges from the economy into the environment, in this context called domestic processed (material) output, Table G presenting items necessary to balance material inputs with material outputs, another one showing indicators calculated on the basis of the previous other tables, and finally a table expressing material flows in raw material equivalents.]  [3:  	See: Vandille, G. (2012) and Vandille, G., Watelle, J. and Vandernoot, V. (2021)] 

The five obligatory EW-MFA tables are:
· Table A: Domestic Extraction
· Table B: Imports – total trade
· Table C: Imports – extra-EU27 trade
· Table D: Exports – total trade
· Table E: Exports – extra-EU27 trade
Table A contains data, expressed in 1000 tonnes, on the extraction in Belgium of biomass, metal ores, non-metallic minerals and fossil energy carriers. These are material inputs to the Belgian economy taken from the natural environment. Since only material inputs entering the economy are considered, unused extraction of materials like earth excavated during construction works is not reported. In case the excavated earth during construction works is used for economic activities, then of course it has to be included in table A.
Tables B to E all deal with international trade. Tables B and D show total imports and exports respectively, while tables C and E focus on extra-EU imports and exports. Just like table A, these four tables are expressed in 1000 tonnes. They contain data, not only on direct imports and exports of materials, but also on materials traded indirectly. These indirectly traded materials are embodied in all the goods that are the subject of international trade flows. They are measured by the weight of the goods in which they are embodied, with this caveat that the entire weight is attributed to the material which the good mainly consists of. Furthermore, the four tables contain data on imports and exports of waste.
In table B, which shows total imports of materials, fuel bunkered by resident units abroad is also added in order to adjust the data to the residence principle. A comparable adjustment is made in table D, which shows total exports of materials, by including fuel bunkered by non-resident units on the Belgian territory.
Table F shows flows of materials from the economy to the environment, called Domestic Processed Output (DPO). This concerns emissions to air and water, waste disposal into the environment, dissipa-tive use of products, and dissipative losses, all expressed in 1000 tonnes.
Table G shows balancing items on both the input side (oxygen for combustion processes, oxygen for respiration of humans and livestock…) and the output side (water vapor from combustion, gases ex-haled by humans and livestock…), expressed in 1000 tonnes. The EW-MFA standard tables contain a calculation tool to fill table G. This calculation tool makes use of data from several other tables, but also requires the input of extra data.
Table H automatically calculates EW-MFA indicators, such as the Domestic Material Input (DMI), the Domestic Material Consumption (DMC) and the Net Additions to Stock (NAS).
Table I contains data on material flows in raw material equivalents (RME), expressed in 1000 tonnes. The data for the domestic extraction are automatically extracted from table A. In order to be able to calculate raw material consumption (RMC) imports and exports also have to be expressed in RME. To this end we made use of the Eurostat country RME tool.
[bookmark: _Toc341687057][bookmark: _Toc62724437]Table A: Domestic Extraction
The domestic extraction of materials is to be reported in table A. At the first level of disaggregation four types of material are distinguished[footnoteRef:4]: [4:  	The EW-MFA codes are shown between brackets.] 

Biomass (MF.1)
Metal ores (MF.2)
Non-metallic minerals (MF.3)
Fossil energy carriers (MF.4)
These four material types are further disaggregated. The following subsections discuss each of the materials more in detail, showing the data sources that have been used to obtain the information necessary to fill out table A.
[bookmark: _Toc62724438]Biomass (MF.1)
As concerns biomass, the next level of aggregation distinguishes between:
Crops (MF.1.1)
Crop residues, fodder crops and grazed biomass (MF.1.2)
Wood (MF.1.3)
Wild fish catch, other aquatic animals and plants, hunting and gathering (MF.1.4)
The first three of these biomass categories concern cultivated materials, while the last category contains all non cultivated biomass, both of an animal and a vegetable nature. Cultivated animals and aquatic plants are not considered to be material inputs extracted from the environment in the context of EW-MFA. This corresponds with their treatment in the System of Environmental-Economic Accounting (SEEA) of the United Nations (UN)[footnoteRef:5]. They are considered to be products. They do not cross the boundary between the environment and the economy. In the SEEA this is also the case for cultivated crops, plants and trees. The EW-MFA diverge from the SEEA in this respect, and consider the harvest of these crops, plants and trees as the moment at which they cross the border between the environment and the economy. [5:  	The Central Framework of the UN SEEA was given the status of an international statistical standard by the UN Statistical Commission in March 2012.] 

[bookmark: _Toc341687058][bookmark: _Toc62724439]Crops (MF.1.1)
Total domestic extraction of crops is ventilated over 10 types of crops:
Cereals (MF.1.1.1)
Roots and tubers (MF.1.1.2)
Sugar crops (MF.1.1.3)
Pulses (MF.1.1.4)
Nuts (MF.1.1.5)
Oil-bearing crops (MF.1.1.6)
Vegetables (MF.1.1.7)
Fruits (MF.1.1.8)
Fibres (MF.1.1.9)
Other crops n.e.c. (MF.1.1.10)
Data on the production of crops can be found in several databases. Two international databases on the volume of agricultural production exist, namely the Eurostat database on agricultural statistics (apro_cpnh1 for data as of 2000 and apro_cpnh1_h for data prior to 2000)[footnoteRef:6] and the database of the UN Food and Agriculture Organization (FAO)[footnoteRef:7], both of which receive data from Statistics Belgium. Statistics Belgium also publishes national level data on agricultural production itself[footnoteRef:8], while regional sources also exist, both for Flanders and Wallonia.[footnoteRef:9] These two regions have been working on regional EW-MFA in the past. The classification of crops used in the Walloon EW-MFA is not sufficiently detailed, however, in order to allow us to derive values on the production of the different crops in Belgium by simple addition of the figures for Flanders and Wallonia. Furthermore, both the Walloon and Flemish EW-MFA are updated only once in a while. As a consequence, the regional EW-MFA are not used to construct this part of the Belgian EW-MFA. [6:  	https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=apro_cpnh1&lang=en and https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=apro_cpnh1_h&lang=en ]  [7:  	http://www.fao.org/faostat/en/#data/QC ]  [8:  	https://statbel.fgov.be/en/themes/agriculture-fishery ]  [9:  	In the third Belgian region, Brussels-Capital, agricultural production is all but negligible.] 

Data on most of the crops, expressed in 1000 tonnes, can be found in the Eurostat database. Apart from some rounding errors the data in the Eurostat database correspond exactly to the data provided by Statistics Belgium. Agricultural production expressed in tonnes is estimated yearly by Statistics Belgium on the basis of the area used for specific crops combined with yield factors.
The Eurostat database was used for most of the crops. It contains data for Belgium on cereals, roots and tubers, sugar crops, pulses, oil-bearing crops, vegetables, fruits, fibres, and some of the other crops n.e.c.. For Belgium these other crops are tobacco leaves, hops, chicory and chicory for inulin. However, it does not contain any data on seeds, ornamental plants and flowers, which should also be registered in this category of other crops n.e.c., nor does it contain any data on the production of nuts, while this production is known to be non-zero.
As far as flowers and ornamental plants and seeds and seedlings are concerned, we have to combine data on the area under cultivation with the average yield factors presented in table 5 of the EW-MFA Handbook. Eurobase database ef_oluaareg[footnoteRef:10] contains data on the production area for flowers and ornamental plants, with a distinction between outdoor and under glass, as well as seeds and seedlings for the years 2005, 2007, 2010 and 2013. Data on the cultivation area of flowers and ornamental plants for the years 1990, 1993, 1995, 1997, 2000 and 2003 can be found in Eurobase database ef_lu_alflower. Data on the cultivation area of seeds and seedlings for the period 1990-1999 can be found in apro_cpnh_h. Data for the missing years for both flowers and seeds have been calculated on the basis of the Belgian agricultural survey by Statistics Belgium (STATBEL), which also contains cultivation areas for these crops. We applied the yield ratios presented in table 5 of the EW-MFA manual. For seeds and seedlings the yield proposed varies between 0.9 and 4.86 tonne per hectare. For Belgium we used 2.5 tonne per hectare. The impact on total crop production of using alternative yield figures is of minor importance, because the share of seeds, seedlings, flowers and ornamental plants in total crop production is small. [10:  	Database on farm structure according to the 2008 legislation, under the heading Farm land use, Land use: number of farms and areas of different crops by agricultural size of farm (UAA) and NUTS 2 regions  ] 

As far as nuts are concerned, we use the data available on crop production in FAOSTAT, the database of the Food and Agriculture Organisation. This database contains data for Belgium starting in 2000. These can be found under the heading FAOSTAT, Production, Crops. For the nineties, however, the FAOSTAT database only contains data for Belgium and Luxembourg together. We split the 1990-1999 values for the two countries on the basis of their shares in the sum of their nuts production in the year 2000.
[bookmark: _Toc341687059][bookmark: _Toc62724440]Used crop residues, fodder crops and grazed biomass (MF.1.2)
This type of biomass is further divided into two types of used crop residues (MF.1.2.1), namely straw (MF.1.2.1.1) and other crop residues such as sugar and fodder beet leaves (MF.1.2.1.2) on the one hand, and the sum of fodder crops including biomass harvest from grassland (MF.1.2.2.1) and grazed biomass (MF.1.2.2.2) on the other hand. Only the regional EW-MFA data provide figures for the four individual items, but since they are updated only once in a while, we have to calculate these variables on the basis of other data, available on a yearly basis.
Used crop residues (MF 1.2.1)
Values for total used crop residues, without a distinction between straw and other residues, can be calculated by means of the Eurostat estimation tool provided with the EW-MFA standard tables. Used crop residues are calculated by applying a harvest factor and a recovery factor to production in tonnes of a set of crops (different cereals, rape seed and sugar beet) found in apro_cpnh1_h for the period 1990-1999 and apro_cpnh1 for the period 2000-2007.
The domestic extraction of straw is calculated separately, after which the values for other crop residues are obtained by simply deducting the values for straw from the values for total crop residues used, calculated in sheet “Crop residues v1”. 
For the period 2007-2013, STATBEL collected, next to the output of different types of grain, also data on the output of straw for each of these types of grain. For all the other years, these data are not available. Consequently, we have to calculate the extraction of straw for those years. We calculated the 2007-2013 average straw/grain ratio for the different crops. For all the other years we applied this ratio to the production values. For the period 1990-1999 the harvested production was taken from apro_cpnh1_h, for the period 2000-2018 from apro_cpnh1.
The types of grain in the STATBEL production statistics and in apro_cpnh1 and apro_cpnh1_h do not match on a one to one basis, however. The STATBEL statistics contain a separate entry for spelt, while in the Eurostat statistics this type of grain has been merged with common winter wheat until 2010, and as of 2011 with common spring wheat. In order to deal with this peculiarity, we calculated two weighted averages of the 2007-2013 average straw/grain ratios, one combining common winter wheat with spelt, and another one combining common spring wheat with spelt. As weights we used the 2007-2013 output in terms of grain of the two types of grain which were combined. In order to calculate the extraction of straw from winter wheat and spelt, this weighted average was applied to the production of grain of winter wheat and spelt for the period 1990-2006, while for the period 2014-2018 the straw/grain ratio of winter wheat alone was applied to the Eurostat series for winter wheat and spelt (which in these years no longer includes spelt). For the Eurostat time series on spring wheat and spelt the reverse is true. For the period 1990-2006 the production is multiplied with the 2007-2013 average straw/grain ratio for spring wheat alone, since during that period the time series does not include spelt, while for the period 2014-2018 the weighted average of the 2007-2013 average straw/grain ratios of spring wheat and spelt was used.
Another difference between the types of grain represented in the STATBEL and the Eurostat databases, is that the Eurostat database has separate entries for rye and winter cereal mixtures (maslin), while in the STATBEL database the two are combined. The 2007-2013 average straw/grain ratio of rye and maslin was therefore applied to the production of both rye and winter cereal mixtures in order to calculate the output of straw during 1990-2006 and 2014-2018.
Yet another difference between the types of grain represented in the STATBEL and the Eurostat databases, is that the Eurostat database has separate entries for oats and spring cereal mixtures (mixed grain other than maslin), while in the STATBEL database the two are combined. The 2007-2013 average straw/grain ratio of oats and spring cereal mixtures was therefore applied to the production of both oats and spring cereal mixtures in order to calculate the output of straw during 1990-2006 and 2014-2018.
[bookmark: _Toc62553400]Fodder crops and grazed biomass (MF 1.2.2)
Fodder crops and grazed biomass are two distinct elements, each requiring their own calculation methodology.
MF.1.2.2.1 Fodder crops
Data on fodder crops production are published by STATBEL since 2007. However, biomass harvested from grassland, which is included in the item fodder crops, as opposed to grazed biomass, is only available for the period 2007-2013. In order to obtain an estimate for biomass harvested from grassland for the more recent years, we calculated a 2007-2013 average biomass harvested from grassland/other fodder crops ratio, and applied this to the production value for these other fodder crops.
For the years prior to 2007, we had to calculate fodder crops excluding biomass harvested from grassland and biomass harvested from grassland separately.
[bookmark: _Hlk53052029]In order to obtain estimates for fodder crops excluding biomass harvested from grassland, we had to look for data on fodder crops in apro_cpnh1_h (1990-1999) and apro_cpnh1 (2000-2006). The only fodder crop in those databases that corresponds to the fodder crops data found in the STATBEL data as of 2007 is green maize. This is by far the most important fodder crop in Belgium (on average 95% of the fodder crops excluding biomass harvested from grassland in the period 2007-2018). We calculated values for total fodder crops excluding biomass harvest from grassland for the period 1990-2006 by multiplying the production of green maize during that period with the 2007-2018 average fodder crops excluding biomass harvested from grassland/green maize ratio.
In order to obtain estimates for biomass harvested from grassland, we combined STATBEL crop production data with STATBEL farm survey data on the area of different types of grassland. For the period 1990-2011 the latter contain information on the area of temporary and permanent grassland used for biomass harvesting. We calculated biomass harvested from grassland in tonnes per are for the period 2007-2011. The average value over this period was then applied to the area of temporary and permanent grassland for biomass harvesting during the period 1990-2006 in order to obtain values for biomass harvested from grassland.
MF.1.2.2.2 Grazed biomass
Data on grazed biomass is based on regional EW-MFA studies for Flanders and Wallonia. Flanders has two sets of data, one covering 1991-2009 and one covering 2002-2015. The overlapping years contain data which are quite different. For 2002-2003 the more recent data are almost three times higher, and as from 2004 the values are about double the corresponding values in the older data set. We decided to extend the more recent Flemish data series backwards to 1991 by applying the average 2002-2003 ratio between the two time series to the old Flemish time series. This results in a more consistent 1991-2015 Flemish time series. The Walloon data are for 1995-2013. 1991-1994 and 2014-2015 values for Wallonia were calculated by applying the average 1995-2013 Wallonia/Flanders ratio to the Flemish data for those years. Adding the values for the two regions, we obtained a 1991-2015 time series for grazed biomass in Belgium.
At this instance we were still missing data for 1990 and 2016-2018. We combined the regional data with data on the area of grassland in apro_cpnh1_h (1990) and apro_cpnh1 (2016-2018). The value for 1990 was calculated by applying the 1991-2011 average grazed biomass/area of temporary plus permanent grassland for grazing ratio to the 1990 area. The values for 2016-2018 were calculated by applying the 1991-2015 average grazed biomass/total grassland ratio to the 2016-2018 values for the area of total grassland. For the more recent years we have to use total grassland instead of temporary plus permananent grassland for grazing, because the time series for the latter stops in 2011.
[bookmark: _Toc341687060][bookmark: _Toc62724441]Wood (MF.1.3)
Data on the domestic extraction of wood is based on the regional EW-MFA.
For Wallonia we have data for the period 1995-2013. The time series has been extended both backwards to 1990 and forwards to 2018 on the basis of the average extraction per unit of employment (number of persons) in NACE 02, found in the regional accounts. We assumed this average to be constant and equal to the 1995-2000 average in the period 1990-1994, and constant and equal to the 2008-2013 average in the period 2014-2018. We used two different averages because productivity (tonnes of wood extracted per person) has clearly increased over time.
For Flanders we make use of the 1991-2009 EW-MFA data, instead of the 2002-2015 EW-MFA data, be-cause the data for wood in the latter eye extremely constant, moving less than 1% between the start and the end of the period, which does not seem realistic. The data on wood extraction in the 1991-2009 EW-MFA show a much larger variability. The time series for Flanders was extended to the years 1990 and 2010-2018 assuming the share of wood production in Flanders in total Belgian wood production to remain constant at the 1995-2009 average (just over 19%). This period was chosen because this is the overlapping period between the Flemish and the Walloon EW-MFA.
We added the Flemish and Walloon values to obtain an estimate for Belgium (data for Brussels-Capital are not available).
As far as wood is concerned, a distinction needs to be made between timber (industrial roundwood) (MF.1.3.1) on the one hand, and fuel wood and other wood extraction (MF.1.3.2) on the other. The total for wood can be split into the two required components on the basis of Eurobase database for_remov[footnoteRef:11] or for_basic[footnoteRef:12], which both show this distinction for the period 1999-2011, albeit expressed in cubic metres. We thus assume that the weight per cubic metre is equal for all types of wood extraction. [footnoteRef:13] For the periods which are not covered by for_remov or for_basic, we used average shares to split the value for wood extraction in Belgium. The average over 1999-2004 was used to calculate the split for the 1990-1998 period and the 2007-2011 average to calculate the split for the 2012-2018 period. [11:  	https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=for_remov&lang=en]  [12:  	https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=for_basic&lang=en]  [13:  	The weight per cubic meter depends on the type of tree from which the wood originates rather than on the use which is made of the wood.] 

[bookmark: _Toc341687061]Table A also asks for the optional reporting of the net increment of the timber stock (MF.1.3 MEMO). The net increment of the timber stock is defined as total natural growth of the timber stock. It has been added as a memorandum item in order to enable comparisons with monetary forestry statistics. In order to calculate the net increment of the timber stock we combined the data on the production of wood in tonnes with data on the production of wood in cubic metres, which are available in Eurobase database for_basic for the period 1999-2011, and data on the growing stock in forests available for wood supply, which are available for 1990, 2000, 2005, 2010 and 2015.[footnoteRef:14] The missing years were interpolated between each set of two available data points and estimated by means of exponential smoothing for the period after 2015. We then calculated the year-on-year changes. Due to the linear interpolation these changes are of course identical in between two data points, which implies breaks in the series each time a new data point is reached. On top of that, these data are in cubic metres. We expressed them in tonnes by application of the 1999-2011 average ton/m³ ratio, calculated on the basis of the data from the regional EW-MFA in tonnes and the data in for_basic in cubic metres. [14:  	These data were found in Eurobase database for_vol, but after an update in December 2020 they seem to have disappeared.] 

[bookmark: _Toc62724442]Wild fish catch, other aquatic animals and plants, hunting and gathering (MF.1.4)
This type of biomass needs to be divided into its three constituting parts. Only data on the domestic extraction of wild fish, aquatic plants and animals are available. The extraction through hunting and gathering can be considered negligible.
Data on the domestic extraction of wild fish, aquatic plants and animals are available in Eurobase databases fish_ca_main_h (1990-1999) [footnoteRef:15] and Eurostat fish_ca_main (2000-2018) [footnoteRef:16]. These databases contain data on wild fish catch (MF.1.4.1), as well as on other aquatic animals and plants (MF.1.4.2). The sum of freshwater fish (F10), diadromous fish (F20) and marine fish (F30) equals wild fish catch. The sum of crustaceans (F40) and molluscs (F50) equals the harvest of other aquatic animals and plants. [15:  	https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=fish_ca_main_h&lang=en]  [16:  	https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=fish_ca_main&lang=en] 

[bookmark: _Toc341687062][bookmark: _Toc62724443]Metal ores (MF.2)
On the second aggregation level metal ores are divided into iron (MF.2.1) and non-ferrous metals (MF.2.2). The latter are further divided into 9 categories. No metal ores are extracted in Belgium.
[bookmark: _Toc341687063][bookmark: _Toc62724444]Non-metallic minerals (MF.3)
The non-metallic minerals are divided into 10 categories:
Marble, granite, sandstone, porphyry, basalt, other ornamental building stone (excluding slate) (MF.3.1)
Chalk and dolomite (MF.3.2)
Slate (MF.3.3)
Chemical and fertilizer minerals (MF.3.4)
Salt (MF.3.5)
Limestone and gypsum (MF.3.6)
Clays and kaolin (MF.3.7)
Sand and gravel (MF.3.8)
Other n.e.c. (MF.3.9)
Excavated earthen materials (including soil), only if used (MF.3.10)
The calculations for non-metallic minerals can be divided into two parts, one on excavated earth and one on all the other non-metallic minerals.
1.1.1. [bookmark: _Toc62639081]MF.3.1 to 3.9 Non metallic minerals excluding used excavated earth
The domestic extraction of all non-metallic minerals, except excavated earthen materials, is found in the Prodcom database. Data on the domestic extraction of the different non-metallic minerals was provided by STATBEL for the years 2008-2018. For the years prior to the mandatory period we calculated the domestic extraction on the basis of Prodcom data ourselves. These data are available as of 1995. Data for 1990-1994 were estimated by applying the 1990-1995 evolution of gross value added at 1990 prices of the extractive industry (NACE 05-09) backwards to the 1995 values of the different non-metallic minerals, assuming constant shares of the different non-metallic minerals in total MF.3.
1.1.2. [bookmark: _Toc62639082]MF.3.A Excavated earth, used
The calculation of the optional item MF.3.A Excavated earthen materials (including soil), only if used, requires regional data. The Flemish EW-MFA contain data for 2002-2015 on the domestic extraction of non-metallic minerals at the same level of detail as is required for the Eurostat tables. So, it contains data on excavated earth as well as on non-metallic minerals excluding excavated earth. The Flemish time series for total non-metallic minerals excluding excavated earth was calculated for 1990-2001, assuming the share of Flanders in the Belgian total remained constant at its 2002 value (26%), and for 2016-2018 assuming this share to remain constant at the 2015 value (12%). Deducting the Flemish total for non-metallic minerals excluding excavated earth from the total for Belgium, calculated on the basis of the Prodcom data, we obtain a 1990-2018 time series for the domestic extraction of non-metallic miner-als excluding excavated earth in the rest of Belgium, namely Wallonia plus Brussels-Capital.
The Walloon EW-MFA does not contain separate data on excavated earth. The latter is included in the total use of non-metallic minerals, which is available for 1995-2013. We assume the Walloon non-metallic minerals including excavated earth to evolve in 1990-1994 and 2014-2018 parallel to the Belgian non-metallic minerals excluding excavated earth. This results in a 1990-2018 time series for Walloon domestic extraction of non-metallic minerals including excavated earth.
By deducting the time series for non-metallic minerals excluding excavated earth for Wallonia plus Brussels Capital from the Walloon time series for non-metallic minerals including excavated earth, and assuming there to be no extraction of non-metallic minerals excluding excavated earth in Brus-sels-Capital, we obtain an estimate of the excavated earth in Wallonia.
For the period 2002-2015 we can now calculate the share of excavated earth in Flanders in excavated earth in Flanders plus Wallonia. The average share over this period was just below 50%. We assumed this average to persist over 1990-2001 and 2016-2018, and calculated the Flemish values on the basis of this assumption and the Walloon values, thus obtaining a 1990-2018 time series for excavated earth in Flanders. The sum of the Flemish and Walloon values gives the total for Belgium, assuming used exca-vated earth in Brussels-Capital also to be zero.
[bookmark: _Toc341687064][bookmark: _Toc62724445]Fossil energy materials/carriers (MF.4)
Fossil energy carriers are divided into coal and other solid energy materials (MF.4.1) on the one hand, and liquid and gaseous energy materials (MF.4.2) on the other.
[bookmark: _Toc341687066][bookmark: _Toc62639084][bookmark: _Toc62724446]MF.4.1 Coal and other solid energy materials
Data on the domestic extraction of coal and other solid energy materials can be found in the annual Eurostat Coal Questionnaire for the entire 1990-2018 time series. There was underground production of other bituminous coal until 1992. Furthermore, there was extraction of sub-bituminous coal from other sources from 1990 to 2006. The values for sub-bituminous coal correspond to those in the Walloon EW-MFA 1995-2013, which we used as a source for coal extraction in previous versions of the Belgian EW-MFA, except for a small amount (683 tonnes) in 2008, which is not mentioned in the Coal Questionnaire. As of 2010 the Coal Questionnaire also includes data on other bituminous coal from other sources, and as of 2013 the series on sub-bituminous coal from other sources, showing the exploitation of spoil tips, once again contains data. There was spoil tip exploitation between 2006 and 2013 as well, but there are no data. We decided to insert the data from the Walloon EW-MFA for the year 2008, and interpolate the rest of the sub-bituminous coal series between 2006 and 2010 so as to avoid a break in the time series.
[bookmark: _Toc62639085][bookmark: _Toc62724447]MF.4.2 Liquid and gaseous energy materials/carriers
There was no domestic extraction of liquid energy materials in Belgium during 1990-2018. The Eurostat Gas Questionnaire contains small amounts of associated and non-associated gases for Belgium during the nineties, especially in the first half of the decade. We have no information on what type of gas production this is, but it is certainly not mine gas, because in that case it would have to be mentioned in the line labelled “grisou”. We do know that natural gas was injected in some mines in order to store it, and that the destocking of this gas ended in 2000, which is also the case for the data on non-associated gases. So, maybe this is what has been registered in the Gas Questionnaire. As of 2019 or 2020 mine gas exploitation has been initiated in the old coal mine of Anderlues. This is something to be kept in mind for future EW-MFA reporting.
[bookmark: _Toc62724448]Tables B to E: Imports and exports
Tables B and D contain total imports and total exports respectively, tables C and E extra-EU imports and extra-EU exports. Imports and exports of materials in the EW-MFA are not limited to trade in these materials themselves. All products traded are taken into account. Traded products are grouped into those material classes which form the main component of the respective good. Each type of good is allocated to a single type of material, the material which constitutes the largest part of the good in question.[footnoteRef:17] There is a separate category for goods for which no dominant material has been determined. Next to traded products, traded waste is also recorded, insofar as waste for final treatment or disposal is concerned. Waste is not grouped according to material classes. [17:  	Eurostat provides a Raw Material Equivalents (RME) tool, by means of which countries can calculate their EW-MFA in RME. This calculation takes into account the different materials used as inputs to produce the traded products, thus resulting in a value for the material flows embedded in trade. The EW-MFA in RME are reported in table I.] 

Consistent with national accounts, trade data are to be reported net of transit flows. This implies they need to be reported according to the national concept, and not according to the community concept.
An extra element added to the tables for exports and imports is the adjustment to the residence principle. Fuel bunkered abroad by residents for land, air and water transport are to be added to the imports of the domestic country, while fuel bunkered by non-residents on the territory of the domestic country are to be added to exports.
[bookmark: _Toc341687067][bookmark: _Toc62724449]Trade data 
Calculations for the four trade tables are made on the basis of data on the trade of goods from the National Bank of Belgium (NBB). We linked the products to the different EW-MFA material classes with the help of Annex 4 of the Eurostat EW-MFA standard tables. This annex classifies the detailed 8 digit level trade codes of the Combined Nomenclature (CN) according to the material classification of the EW-MFA. We also used Annex 5 of the Eurostat EW-MFA standard tables in order to link the detailed 8 digit level trade codes of the CN to the aggregated Eurostat product classification (raw products, semi-manufactured products, finished products).
As from the year 1995 the required national concept trade data exist. Consequently, for the period 1990-1994 we had to work in a different way, starting from COMEXT trade data according to the community concept.
We first calculated total imports and exports according to the community concept for the different EW-MFA material categories, not only for 1990-1994, but also for 1995-1996. Then we calculated 1995-96 average national/community concept ratios for the different EW-MFA codes. These ratios were then ap-plied to the 1990-94 data in order to estimate trade data according to the national concept. In order to calculate extra-EU imports and exports for the period 1990-94 according to the national concept, we ap-plied the extra-EU shares in total community concept imports and exports for each EW-MFA code to the results for total imports and exports according to the national concept.
In the trade database, part of the goods are expressed in kilograms, others are expressed in units. Euro-stat provides a weight per unit table (Annex 6 accompanying the EW-MFA standard tables) enabling the calculation in weight for all goods. It cannot be ruled out of the realm of possibilities that the NBB database contains errors, which can cause outliers.
[bookmark: _Toc341687068][bookmark: _Toc62724450]Residence principle adjustment
Just like all other environmental economic accounts, the EW-MFA need to abide by the residence principle. For the EW-MFA this implies that materials used by residents need to be included no matter in which country they are used, and materials used by non-residents on the Belgian territory need to be deducted. The bulk of the materials used by residents of a particular country on the territory of another country consist of fuel for transport purposes. Tourists of course use all kinds of other materials as well. When they buy goods in foreign shops, they are the users of the materials incorporated in these goods. These incorporated materials ought to be attributed to the country of residence of the tourist. The data necessary to achieve such a redistribution of incorporated materials among the countries between which tourists are interchanged are not available, however. Consequently, the residence principle adjustment made in the EW-MFA is limited to the fuels used for transport purposes.
The adjustment should be made for land transport, inland water transport, marine transport and air transport. Actually, the Belgian environmental accounts only make a residence principle adjustment for road transport and inland water transport. Fuel use for marine and air transport are calculated for resident units directly.
Currently, no standard European adjustment method exists. There are basically two starting points for the calculations, one is fuel sales, the other is fuel use. In the case of Belgium fuel use is the starting point. This point of departure has been determined by the historical development of the Belgian environmental accounts. Energy accounts, showing the use of among others fuel for transport purposes, have been developed to support the air emissions accounts. And air emissions are linked to fuel use rather than fuel sales. The Belgian energy accounts are therefore based on the regional energy balances, which show the use of fuels. As far as fuel use for road transport in the energy accounts is concerned, this is estimated on the basis of regional transport models. These transport models calculate fuel use on the regional territory.
[bookmark: _Toc341687069][bookmark: _Toc62724451]Road transport
The methodology to adjust fuel use for road transport consists of two steps. The first step entails the derivation of the kilometers driven by residents abroad and the kilometers driven on the Belgian territory by foreigners with the help of the balance of vehicle kilometers. This can be done for three types of vehicles: passenger cars[footnoteRef:18], light duty vehicles[footnoteRef:19] and heavy duty vehicles[footnoteRef:20]. In step two the balance of vehicle kilometers is connected with data on fuel use on the Belgian territory by vehicle type. [18:  	This is UNECE (United Nations Economic Commission for Europe) transport category B1. This category also includes ambulances, hearses, camping cars and minibuses. ]  [19:  	This is UNECE transport category B2. This category includes light duty vehicles (CT, FA) as well as slow light duty vehicles (LT, TT).]  [20:  	This is UNECE transport category C. This category includes trucks (CV), slow trucks (LC) and trailer trucks (TR).] 

Balance of vehicle kilometers
The balance of vehicle kilometers has been calculated by the Federal Public Service (FPS) Mobility until recently.[footnoteRef:21] Separate data exist for passenger cars, light duty vehicles and heavy duty vehicles on the number of vehicle kilometers driven by Belgian residents irrespective of the territory where the kilometers were driven (estimated on the basis of kilometers recorded by technical vehicle control institutions), by Belgian residents and foreigners together in Belgium (estimated on the basis of traffic counting), and by Belgian residents in Belgium. On the basis of these data one can deduce the number of vehicle kilometers driven by Belgian residents abroad and by foreigners in Belgium. Next, two vehicle kilometer ratios are calculated. The first is the ratio of the vehicle kilometers driven by foreigners in Belgium to total vehicle kilometers driven on Belgian roads, the second is the ratio of the vehicle kilometers driven by Belgian residents abroad to total vehicle kilometers driven on Belgian roads. [21:  	In 2020 the calculation of the vehicle kilometer balance has unfortunately been discontinued.] 

Once these ratios have been established for passenger cars, heavy duty vehicles and light duty vehicles, the next step in order to be able to apply the residence principle to the EW-MFA trade tables is to calculate for each vehicle type the fuel use,  expressed in tonnes, linked to the vehicle kilometers by Belgian residents abroad on the one hand and to the vehicle kilometers by non-residents in Belgium on the other hand.
Fuel use
Data on total fuel consumption expressed in tonnes by vehicle type are available for the three regions in Belgium: Brussels-Capital, Flanders and Wallonia. These data are calculated by means of the road transport model COPERT. It calculates the fuel used on the territory of the three regions for six different fuel types and four types of vehicles. Data on mopeds and motorcycles are added to data on passenger cars and are treated together in the calculations, because motorcycles are not isolated in the vehicle kilometre balances.
These data are territorial, and thus reflect total fuel consumption by both Belgian residents and non-residents on Belgian roads. The fuel consumption by vehicle type was subsequently multiplied with the two vehicle kilometer ratios in order to obtain fuel consumption in tonnes for foreigners in Belgium and for Belgian residents abroad. For each vehicle type it is thus assumed that the average Belgian vehicle has the same fuel consumption per kilometer as the average foreign vehicle. Fuel consumption by Belgians abroad needs to be added to the imports table of the EW-MFA, while fuel consumption by non-residents in Belgium has to be added to the exports table.
[bookmark: _Toc341687070][bookmark: _Toc62724452]Inland waterways transport
Energy use for inland waterways transport is taken from the regional energy balances, which show the use of energy for inland waterways transport on the respective regional territories. Adding these together we obtain the use of energy for inland waterways transport on the Belgian territory, expressed in TeraJoules. The TeraJoules were converted into kilo-tonnes on the basis of the conversion factor for the gross calorific value of diesel found in Appendix A3.8 of the Energy Statistics Manual of the International Energy Agency.
The Eurostat database on the measurement of inland waterways transport of goods (iww_go_anave)[footnoteRef:22] contains data on the tonne-kilometers of all inland waterways ships in Belgium by nationality[footnoteRef:23]. Assuming there to be no difference in the energy use per tonne-kilometer between a Belgian and a foreign inland water ship, this enables the split of the territorial value for energy use in a part attributable to residents and a part attributable to non-residents. The latter is to be considered as exports of fuel. [22:  	https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=iww_go_anave&lang=en]  [23:  	The nationality of a ship corresponds to the flag it flies instead of to the nationality of its operator. This database is therefore not ideal to apply the residence principle, but it is the only database available containing data on operations on inland waterways by nationality.] 

The Eurostat database iww_go_anave also contains information on the tonne-kilometers by Belgian inland water ships abroad. Assuming Belgian inland water ships abroad to use the same amount of energy per tonne-kilometer as Belgian ships in Belgium, this information enables the calculation of fuel use for inland waterways transport by Belgian residents abroad. The latter is to be considered as imports of fuel.
[bookmark: _Toc62639087][bookmark: _Toc62724453]Table F: Domestic processed output
Table F shows flows of materials from the economy to the environment, called Domestic Processed Output (DPO). This concerns emissions to air and water, waste disposal into the environment, dissipative use of products, and dissipative losses.
[bookmark: _Toc62639088][bookmark: _Toc62724454]MF.7.1 Emissions to air
Most emissions to air can be taken from the AEA. However, certain parts need to be excluded, because they need to be reported as part of the dissipative use of products or the dissipative losses. This correction can be made on the basis of the UNFCCC CRF tables and the CLRTAP NFR tables, which form the basic inputs to the AEA. Table 22 in the 2018 EW-MFA manual shows which CRF- and NFR-codes need to be excluded.
The emissions to air in the EW-MFA also contain more pollutants than reported in the AEA, namely heavy metals, persistent organic pollutants, and a category “other emissions”. The heavy metals and persistent organic pollutants can be found in the CLRTAP NFR tables. As far as these types of emissions are linked to road and inland waterways transport, they have been adjusted for the residence principle.
For the period 1990-1999, AEA exist, but they are of lower quality, as they have not been the subject of a detailed revision. This implies a break in 2000 for certain air emissions.
[bookmark: _Toc62639089][bookmark: _Toc62724455]MF.7.2 Waste disposal to the environment
Waste disposal to the environment equals zero, as this is forbidden. Waste disposed into controlled landfills are considered flows within the economy, and are thus not part of DPO, because the waste does not end up in the environment. Table F nevertheless does contain a memo item, where waste disposal to controlled landfills can be reported.
The Eurobase env_wastrt database contains the data necessary to identify waste disposal to controlled landfills on the one hand, and the soils and dredging spoils which are part of this on the other hand. Soils and dredging spoils have to be subtracted from total disposal to controlled landfills, because they are not considered as domestic extraction on the input side. In order to prevent an imbalance, they should not be counted on the output side either. Unfortunately, the Belgian values for soils and dredging spoils are only available for the years 2010, 2012, 2014 and 2016. The data on total disposal to controlled landfills is available as of 2004, also every two years. So, we had to dig into other data sources in order to find data for the missing years. Longer data series were obtained from the Flanders and Wallonia regions. Brussels-Capital does not have any controlled landfills on its territory.
Flanders was able to provide a complete 1990-2018 series concerning the tonnage landfilled. This includes soils and dredging spoils. This data series is based on bottom-up weighing of waste on the weighing bridges at the landfill sites. Wallonia was able to provide data for the years 2008-2018. We were able to complete the data series as of 1995 on the basis of the Walloon EW-MFA for the period 1995-2013. We estimated the Walloon values for the period 1990-1994 assuming them to be equal to the average of the following 8 years. So, first we filled out the average for the period 1995-2002 in 1994, and then repeated this procedure for each of the years prior to 1994, calculating the average over a period of equal length, but with a starting and end year that is one year earlier.
The sum of the Flemish and Walloon time series provides a 1990-2018 time series for waste disposals to controlled landfills in Belgium. We compared the values to those from the env_wastrt database, after these had been corrected for soils and dredging spoils where possible. On average the values in env_wastrt are about 71% of the sum of the two regional time series. In order to avoid breaks in the time series due to changes in methodology, we decided to apply this percentage to the sum of the two regions in order to complete the env_wastrt time series for the entire 1990-2018 period.
[bookmark: _Toc62639090][bookmark: _Toc62724456]MF.7.3 Emissions to water
Another part of the domestic processed output consists of emissions to water bodies. Table F requires data for nitrogen, phosphorus, heavy metals, other substances and organic materials, and dumping of materials at sea. The latter category is supposedly zero. For the other pollutants a basic data source is the Water Information System for Europe (WISE) Waterbase, which is available on the website of the European Environmental Agency. This database contains data for the period 2000-2017 for Belgium. Nitrogen (N or EEA_31615‐01‐7 in the WISE Waterbase) and phosporus (P or CAS_7723‐14‐0) are easily identifiable. However, the WISE Waterbase does not contain a category heavy metals or other substances and organic materials. As a consequence, we have to make a choice as to which heavy metals should be selected, and how the other substances and organic materials will be measured. For the heavy metals we selected the following seven metals (in agreement with Eurostat): copper (Cu or CAS_7440-50-8), chromium (Cr or CAS_7440-47-3), nickel (Ni or CAS_7440-02-0), mercury (Hg or CAS_7439-97-6), lead (Pb or CAS_7439-92-1), zinc (Zn or CAS_7440-66-6), and cadmium (Cd or CAS_7440-43-9). For other substances and organic materials, we wanted to use total organic carbon, but the WISE Waterbase does not contain sufficient data for Belgium for this pollutant. As an alternative, we opted to use the chemical oxygen demand determined by means of potassium dichromate (CODCr  or EEA_3133-03-7) as a measure.
The WISE Waterbase provides data starting in 2000 for Belgium. Consequently, we had to resort to other data sources to fill the table with data for the period 1990-1999. Finding these data proved to be quite difficult. We were able to dig up a 1994-2013 time series on Walloon industrial pollution direct into water bodies, a 1995-1998 time series on Walloon industrial and domestic pollution into water bodies and treatment stations minus the part filtered out by those treatment stations, a 1995-2000 time series on Flemish industrial pollution direct into water bodies, a 1991-2018 time series on pollution by Flemish water treatment plants, and data on total net Flemish emissions to water bodies in 2010, 2012 and 2015-2018. On the basis of all these fragmentary data and a set of heroic assumptions we were able to extend the emissions to water backwards to 1990.
We constructed two sets of time series, one for Flanders and one for Wallonia, for total (industrial plus domestic) pollution to water bodies, including emissions by water treatment plants for the four pollution types. Adding the two regional sets together, we obtain an estimate of emissions for Belgium. Then we calculated the ratio between the emissions in the WISE Waterbase and the values we constructed. The 2000-2009 average ratio was subsequently applied to the values we constructed for Belgium in order to calculate the 1991-1999 values we would expect to find in the WISE Waterbase. For 1990, we were unable to work in the same fashion, so we just copied the 1991 data.
The construction of the time series for Flanders and Wallonia, which is ultimately used to extend the WISE Waterbase data backwards, requires quite a bit of hocus pocus by itself, jumping from one dataset to another and filling gaps by means of all kinds of ratios. So, this is certainly not the most reliable part of the DPO. But as data comparable to those in the WISE Waterbase are lacking for the previous century, we had to settle for this solution.
[bookmark: _Toc62639091][bookmark: _Toc62724457]MF.7.4 Dissipative use of products
This category contains a lot of different material flows from the economy to the environment arising from the application of products.
[bookmark: _Toc62639092][bookmark: _Toc62724458]MF.7.4.1 Organic fertiliser (manure)
The mass weight of manure spread onto agricultural fields and thus entering the environment is estimated by applying a daily manure production coefficient to the number of bovine animals, pigs, goats, sheep, horses and poultry, and converting the values obtained into dry weight. We use the manure production coefficients and conversion values from table 23 in the 2018 EW-MFA Handbook. This table contains data for manure production per animal per day. All results thus have to be converted into annual numbers by application of the number of days per year.
Data on the number of animals can be found in Eurobase:
apro_mt_lscatl for the bovine population
apro_mt_lsgoat for the goat population
apro_mt_lssheep for the sheep population
apro_mt_lspig for the pig population
ef_olsaareg for the horse population and the numbers of poultry
Except for the database on the bovine population, these databases all show gaps over the 1990-2018 period. These gaps were filled on the basis of the Belgian farm survey.
As far as goats are concerned, table 23 in the EW-MFA Handbook does not contain coefficients and conversion values for these animals specifically. The values applicable to sheep were therefore also applied to the goat population.
[bookmark: _Toc62639093][bookmark: _Toc62724459]MF.7.4.2 Mineral fertiliser
The use of inorganic mineral fertiliser can be found partly in Eurobase database aei_fm_usefert. This database contains the amount of nitrogen and phosphorus spread on Belgian agricultural fields in the period 2000-2018. However, these are not the only mineral fertilisers used. There is also phosphate, potassium and potash. Furthermore, we also want data for the period 1990-1999. The data on the use of mineral fertilisers was therefore expanded with data on the sales of manufactured fertilisers, found in Eurobase database aei_fm_manfert. These two databases are expressed in tonnes of nutrients. In other words, they contain the nutrient content of the product spread on the fields. For the EW-MFA we need tonnes of products, however. An estimate is obtained by applying the mean conversion values, found in table 24 of the EW-MFA Handbook, to the different fertilisers.
[bookmark: _Toc62639094][bookmark: _Toc62724460]MF.7.4.3 Sewage sludge
Data on the use of sewage sludge in dry matter weight can be found in Eurobase database env_ww_spd, which shows sewage sludge production and disposal originating from urban wastewater treatment plants. Only the parts spread on agricultural land and for other uses should be reported as part of this EW-MFA-code. For the years t for which data were not available, we used the average value of year t-1 and year t+1. This was impossible for the years 1990-91, because 1992 is the first year for which data are available. We therefore assumed sewage sludge use to be the same as in 1992. The calculation was also impossible for 2018. We estimated this value by multiplying the 2018 value for MF 7.2 MEMO Waste disposal to controlled landfills by the 2014-2017 average ratio of sewage sludge to waste disposal to controlled landfills.
[bookmark: _Toc62639095][bookmark: _Toc62724461]MF.7.4.4 Compost
The mass weight of compost spread on land is another element of domestic processed output. Eurobase database env_wasmun shows municipal waste composted and digested in dry weight. We assume this is the amount entering nature from the economy.
[bookmark: _Toc62639096][bookmark: _Toc62724462]MF.7.4.5 Pesticides
Data on sales of pesticides for the period 2011-2018 can be found in Eurobase database aei_fm_salpest09. For the years prior to this period, we can find data in the OECD Environmental Performance of Agriculture data, which includes data on pesticides. This database contains data expressed in tonnes of active ingredients, though, just like the aei_fm_salpest09 database, while we need the total mass of the product in the EW-MFA. We converted the active ingredient values to total mass values by doubling them. This is a conservative estimate. The EW-MFA Handbook states that the conversion factor is usually larger than 2, but gives no indication as to how much larger.
[bookmark: _Toc62639097][bookmark: _Toc62724463]MF.7.4.6 Seeds
The inputs of seeds can be found in the FAOSTAT database, which contains data on the food balance. The food balance shows the different uses of crop supply, one of which is the use as seed. For Belgium the database contains data for wheat, rye, barley, oats, maize, other cereals, beans, peas, potatoes, other roots and tubers, and oil crops.
The data are available for all these crops until 2013. After 2013 there are some gaps in the data, which we filled with the Excel Forecast function. This is the case for all the crops in 2018, as no data were available yet for that year.
[bookmark: _Toc62639098][bookmark: _Toc62724464]MF.7.4.7 Salt and other thawing materials spread on roads
The spreading of salt and other thawing materials on roads is a regional competence. We were able to obtain data from Flanders for the period 1991-2018 and for Wallonia for the period 2006-2018. We were unable to obtain any data from the Brussels-Capital region, but this is the smallest region. We estimated the application of thawing materials on Walloon roads in the period 1990-2005 by applying the average 2006-2020 price per ton to the cost price of thawing materials in the period 1990-2005 in Wallonia. The sum of the two regions is our conservative estimate of the use of thawing materials on Belgian roads.
[bookmark: _Toc62639099][bookmark: _Toc62724465]MF.7.4.8 Solvents, laughing gas and other
Part of the emissions into air are dissipative emissions. These have to be reported as part of the dissipative use of products in the EW-MFA instead of as emissions to air. Greenhouse gases as well as air pollutants are involved. The data can be found in the national inventory submissions to the UNFCCC and the CLRTAP respectively. As regards the CLRTAP (NFR codes 2D3 and 2G), emissions are related to the use of solvents in paint/coating applications, degreasing and dry cleaning, printing, chemical products, emissions from road paving with asphalt and asphalt roofing activities. These activities lead to the emissions of NMVOC and PM. As regards the UNFCCC, emissions generated by the dissipative use of products mainly concern: CO2 emissions due to lubricant use (CRF code 2D1), paraffin wax use (2D2), and other categories of non-energy products (2D3) which include the use of urea, asphalt roofing and paving with asphalt, emissions of HFCs due to solvent use (2F5), and N2O emissions from the use of anaesthesia, aerosol cans, explosives and fire extinguishers (2G3).
[bookmark: _Toc62639100][bookmark: _Toc62724466]MF.7.5 Dissipative losses
Dissipative losses are unintentional outputs of materials to the environment resulting from abrasion, corrosion, and erosion from mobile and stationary sources, and from leakages or from accidents during the transport of goods. Data on this type of dissipative emissions are scarce. The CLRTAP emission inventories do contain data on automobile tyre and break ware (code 1A3bvi) and road abrasion (code 1A3bvii). The particulate matter and heavy metals emitted into the air in this fashion are accounted for as dissipative losses.
[bookmark: _Toc62639101][bookmark: _Toc62724467]Table G: Balancing items 1990-2018 (methodology)
Table G shows balancing items on both the input side (oxygen for combustion processes, oxygen for respiration of humans and livestock…) and the output side (water vapor from combustion, gases exhaled by humans and livestock…). The EW-MFA standard tables contain a calculation tool to fill table G. This calculation tool makes use of data from several other tables, but also requires the input of extra data.
[bookmark: _Toc62639102][bookmark: _Toc62724468]Emission relevant energy use
Emission relevant energy use can be found in table C of the PEFA. In the case of Belgium, PEFA are only available as of 2008, however. For the period 1990-2007 we used Eurostat database nrg_bal_c, from which we extracted the transformation input, the own use by the energy sector and the final consumption of energy. The three types of energy use were added together to obtain total emission relevant energy use.
[bookmark: _Toc62639103][bookmark: _Toc62724469]Population
The oxygen required and the CO2 and H2O exhaled by the population is also part of the equation. This concerns both the human and the animal population. The animal population is limited to those animals that are part of the economy, i.e. the husbandry animals. Eurobase contains several databases for both humans and animals. Table 1 lists the individual databases and the available years
[bookmark: _Toc62027628]Table 1: Human and animal population data available in Eurobase:
	item
	database
	years

	Humans
	demo_pjan
	1990-2019

	Cattle
	apro_mt_lscatl
	1990-2019

	Sheep
	apro_mt_lssheep
	2002-2003, 2006-2010

	Horses
	ef_ls_ovaareg
	1990, 1993, 1995, 1997, 2000, 2003, 2005, 2007

	
	ef_olsaareg
	2005, 2007, 2010, 2013

	Pigs
	apro_mt_lspig
	1998-2019

	poultry
	ef_ls_ovaareg
	1990, 1993, 1995, 1997, 2000, 2003, 2005, 2007

	
	ef_olsaareg
	2005, 2007, 2010, 2013


In order to fill all the gaps in the data found on Eurobase, we used data from the Belgian farm survey.
[bookmark: _Toc62639104][bookmark: _Toc62724470]Biogenic CO2 emissions
Biogenic CO2 emissions from solid waste disposal on land, biological treatment of solid waste, and of wastewater handling also have to be added to the calculation tool. However, for Belgium these are all zero. Biological treatment of solid waste and wastewater handling does not cause any CO2-emissions, but CH4- and N2O-emissions, as shown in CRF-tables 5.B and 5.D of the Belgian UNFCCC submissions. Table 5.A on solid waste disposal also contains CH4-emissions, while emissions of CO2 are not occurring.
[bookmark: _Toc62639105][bookmark: _Toc62724471]Production of nitrogen
Another element that has to be added is the nitrogen (N) content of ammonia. Data were found for the period 1990-2018 in the United States Geological Survey (USGS).
[bookmark: _Toc62639106][bookmark: _Toc62724472]Exports and imports of fruit and vegetable juices and beverages
The water content of fruit and vegetable juices and other beverages also needs to be included among the balancing items. This concerns products 20.09 and 22 according to the Combined Nomenclature (CN). Data on exports and imports of these products were extracted from the trade database of the NBB according to the national concept. Trade data according to the national concept are only available as of 1995, however. We calculated 1995-96 average national/community concept ratios for the two products, and applied these to the 1990-94 community concept data found in the COMEXT database in order to estimate 1990-94 data according to the national concept.
[bookmark: _Toc62639107][bookmark: _Toc62724473]Table I: MFA in raw material equivalents 2008-2017 (methodology)
This table contains data on material flows in raw material equivalents (RME). The data for the domestic extraction are automatically extracted from table A. In order to be able to calculate raw material consumption (RMC) imports and exports also have to be expressed in RME. To this end we made use of the Eurostat country RME tool. The RME tool is an Excel-file, containing among others 13 sheets where country data need to be filled out. Part of these data can be found in the input data file accompanying the country RME tool, which also contains automatic estimation tools for a number of the variables, for those cases where data for a limited number of years are missing. The country RME tool further includes 3 sheets with data at the EU-level, 26 calculation sheets, in which some adjustments might be necessary, depending on specific country circumstances, and 4 sheets showing the results of the RME calculations.
In this section we present the data that have to be filled out in each of the individual sheets.
[bookmark: _Toc62639108][bookmark: _Toc62724474]Sheet I-1 COMEXT 182
This sheet is accompanied by data from the COMEXT database on external trade, expressed in millions of euros as well as in tonnes, with a distinction between intra- and extra-EU trade. These data have been compiled according to the community principle. For most EU-countries, the difference with trade according to the national principle, which should be adhered to for the environmental economic accounts, is negligible. However, for countries with harbours serving a vast foreign hinterland, such as Belgium, the difference is known to be substantial. The trade data in this sheet were therefore not based on the accompanying input file, as rather filled with data according to the national principle. In order to do so, we had to convert the standard international trade CN8 codes to RME182-codes. For this purpose, we made use of conversion tables provided by Eurostat.
[bookmark: _Toc62639109][bookmark: _Toc62724475]Sheet I-2 Tot IMP EXP Nat Acc
This sheet contains trade data from the national accounts in millions of euros: total exports (P6), total exports of goods (P61), total exports of services (P62), total imports (P7), total imports of goods (P71) and total imports of services (P72). No adjustments were necessary to the data from the accompanying input data file.
[bookmark: _Toc62639110][bookmark: _Toc62724476]Sheet I-3 IMP SUPPLY 64
[bookmark: _Hlk52877274]This sheet is accompanied by data on 2010-2015 imports and supply at basic prices in millions of euros for 65 CPA product codes. However, there was a mistake in the tables due to a difference in the number of products in the Belgian supply tables. The Belgian supply tables published on the website of the NBB, and copied into the Eurostat RME-tool, only contain 63 CPA product codes, but they also contain 65 lines due to the inclusion of trade margins and transport margins. Furthermore, in sheet I-3, CPA 68 is split into “Real estate services excluding imputed rents” and “Imputed rents of owner-occupied dwellings”. This is not the case in the Belgian supply tables published on the NBB website. Another difference consists in the fact that sheet I-3 contains a line for CPA U “Services provided by extraterritorial organisations and bodies”. This is not the case in the Belgian supply tables. As a consequence, we had to shift some of the lines in sheet I-3 for the years 2010-2015 in order to put all the data in the correct lines.
After these changes, the values for 2010-2014 corresponded exactly to the supply tables published on the NBB website. However, the values for 2015 did not. So, we replaced them by the values found on the NBB website. We also added data for 2008-2009 and 2016 from the supply tables published on the NBB website. The year 2017 is gap filled by the RME tool.
[bookmark: _Toc62639111][bookmark: _Toc62724477]Sheet I-4 EXP 64
This sheet is accompanied by data on exports in millions of euros for 65 CPA product codes for the years 2010, 2014 and 2015. The data were slightly different from the data found in the use tables published on the NBB website. We therefore used the latter for the entire 2008-2016 time series. The 2017 values were gap filled by the RME tool.
The same problems following from the difference in the number of products between the official tables and the ones in the RME tool had to be dealt with.
[bookmark: _Toc62639112][bookmark: _Toc62724478]Sheet I-5 IMP Services
This sheet is accompanied by data on 2010-2015 total and extra-EU imports in millions of euros for 43 CPA product codes (CPA 33 to CPA U). As far as total imports are concerned everything is of course identical to sheet I-3. This also implies that 2017 is gap filled by the RME tool. Values for extra-EU imports were taken from sheet I-1 for 2008-2017.
[bookmark: _Toc62639113][bookmark: _Toc62724479]Sheet I-6 Energy balance IMP-EXP
This sheet is accompanied by data on exports, imports, marine bunkers and aviation bunkers for different types of fuels, expressed in tonnes of oil equivalents, for the period 2008-2017. The data source is the Eurostat database on energy balances. No adjustments were made to the data in the input data file.
[bookmark: _Toc62639114][bookmark: _Toc62724480]Sheet I-7 Energy balance Nuclear heat
This sheet is accompanied by data on the primary production of nuclear heat, expressed in tonnes of oil equivalents, for the period 2008-2017. The data source is the Eurostat database on energy balances. No adjustments were made to the data in the input data file.
[bookmark: _Toc62639115][bookmark: _Toc62724481]Sheet I-8 Bunker fuels IOT concept
This sheet has to be filled with 2008-2017 data on imports and exports of bunker fuels, expressed in tonnes. Imports correspond to bunkering by resident units abroad, exports to bunkering by non-resident units on the Belgian territory. Imports and exports of bunker fuels are calculated for the PEFA. The energy data in TJ are transformed into tonnes for the EW-MFA.
[bookmark: _Toc62639116][bookmark: _Toc62724482]Sheet I-9 EW-MFA
This sheet is filled with data from the EW-MFA on domestic extraction, imports, exports, Domestic Material Consumption (DMC) and direct material input by main raw material categories and for nuclear fuel for the period 2008-2018.
[bookmark: _Toc62639117][bookmark: _Toc62724483]Sheet I-10 Electricity mix
This sheet is accompanied by data from the Eurostat database on energy balances for the period 2008-2017 on the percentage shares of different inputs to produce electricity. No adjustments are necessary.
[bookmark: _Toc62639118][bookmark: _Toc62724484]Sheet I-11 Secondary metal ratio
This sheet has to be filled with data on the share of secondary metal production to total metal production by metals. The input data file contains percentages calculated on the basis of USGS reports (for copper, aluminium, lead), the BIR Report for steel, and the ILZSG for zinc. For Belgium all data are available except for aluminium. There is some production of aluminium alloys (CPA 24.42.11.54) in Belgium. No data could be found on the input structure of the company producing this product. As a consequence, it was impossible to determine the share of its production based on secondary raw materials.
[bookmark: _Toc62639119][bookmark: _Toc62724485]Sheet I-12 SBS basic metals
This sheet contains data from the Structural Business Statistics (SBS) on basic metal production in millions of euros. The source is Eurostat database sbs_na_ind_r2. Unfortunately, for Belgium the table contains confidential data. Where possible, we calculated the data by means of interpolation. The other gaps were filled assuming fixed shares of individual metals in total manufacturing of basic precious and other non-ferrous metals. The production of precious metals was calculated as a rest category.
[bookmark: _Toc62639120][bookmark: _Toc62724486]Sheet I-13 Monetary reference figures
This sheet contains national accounts data on total Gross Domestic Product (GDP), exports and imports in chain linked volumes, with index 2005=100. The input data file contains all these data for the period 2008-2018. No adjustments were necessary.
[bookmark: _Toc62639121][bookmark: _Toc62724487]EU level data
The country RME tool contains two sets of RME coefficients time series, one for exports and one for imports. These show for 51 raw materials, their raw material equivalent input in tonnes per ton of output of 182 products. So, they show how much raw materials are used for each unit imported of a particular product, as well as the raw material used for each unit of a particular exported product. These RME coefficients are assumed to be identical for all countries using the RME country tool to calculate their material use in raw material equivalents.
USGS annual gold prices are also valid for all EU-countries.
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