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Executive Summary  
This report describes  the  mass - flows data collected and how the y have 

been used in order to have fully balanced physical supply and use tables  

(PSUTs)  that are fully consistent with the monetary accounts.  

The amount of collected data is enormous and the whole process has 

taken long time within the CREEA project.  Data collection  had to meet  

two requirements :   

-  the search for reliable data with enough detail to satisfy the 

requirements of the CREEA data set;   

-  the choice of data sets that are continuously upgraded , since 

reproducibility of the database production needs to be ensured . 

 

Thus, working with such guideline s in mind, the data collection was firstly 

driven towards international agencies databases, such as FAO, IEA, 

Eurostat and so on, and only when these were not exhaustive, alternative 

sources  were used, i.e. specialized websites or scientific journal papers.  

 

The explanation of the data collection process in the current report has 

been divided in  chapters  according to different accounts of PSUTs.  

 

The first chapter  is dedicated to the introduction and aims to describe 

the framework adopted for the PSUTs as previously described  in 

deliverable D4.1.  

 

The second chapter  deals with the accounting of the supply of products. 

For this accounts many different data sources have been investigated. 

FAOSTAT has been chosen for the accounting of agricultural and food 

products, since it provides reliable and very comprehensive data . For the 

manufacture products, many different data sets have been used.  The 

main sources are the PRODCOM provided by Eurostat, the United States 

and British Geological surveys for metal products, International Fertilisers 

Industry Association for fertilis ers,  and  International Energy Agency  (IEA)  

for energy products. For many manufacture d products there were not 

complete  data,  hence  estimations from monetary data divided by prices 

have been used.  Finally, for waste treatment services the main sources 

are t he waste accounts of Eurostat, the United States  Environmental 

Protection Agency, The Canadian Statistics and many other national 

reports and article s. It is noteworthy to mention that, whenever a 

physical supply flow is collected, it is also possible to d etermine domestic 

prices  endogenously .  

 

In the third chapter  the data collection process of use -side accounts is 

presented. The only data on the uses of product that have been collected 

are concern ed with  energy products. Here the IEA has played a 

fundame ntal role, even though a great  effort has been put on the 

reallocation of energy product flows according to the CREEA classification. 

Furthermore, always remaining on the use -side, technical coefficients 
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have been collected. The latter have been used for  disaggregat ing  and 

shap ing  the production functions of the productive actives. For this task, 

among the other s, we have strongly relied on Ecoinvent and FORWAST 

data sets. Finally a  complete mass balance for crops and animals has 

been produced using the pro cedure outlined by IPCC.  

 

The fourth chapter  deals with trade flows  and trade prices. These data 

have been used for the PSUTs generation although the process of 

collection has taken place in WP7. Export prices have been used as 

domestic prices when these c ould not be calculated endogenously 

because the physical supply figure was not available.  

 

The fifth chapter  introduces the emission and resource factors used for 

the generation of accounts concerning the exchanges with the 

environment. The emission factors are determined mainly based on  IPCC 

guidelines. This is valid for the emissions from crops and animals, and 

from combustion and non -combustion of energy products. However more 

detailed information on the procedure applied for the latte r is in the 

deliverable D6.1. Emissions from the treatment of waste flows have been 

taken from FORWAST. With regard to resource factors, SERI and 

Wuppertal Institute database have covered most of the data need.  

 

The sixth chapter  shows some other coefficients that are necessary for 

the generation of PSUTs. These refer to the dry matter coefficients, which 

are calculated for each product. They are used for  convert ing  the 

collected flows in dry matter, since the PSUTS are constructe d in dry -

matter tonnes. The second group of coefficients refer to the transfer 

coefficients, which indicate how much of a product is embodied in the 

final production of an activity. These coefficients are taken from the 

FORWAST data set.  

 

The seventh chap ter explains the model used for the balancing of all 

the collected data. The model also generates the supply of waste 

accounts endogenously. The idea behind the algorithm is that the data of 

supply -side accounts are kept constant and the uses are allocated  in 

order to satisfy the Mass Conservation Law. At the same  time  the model 

uses the MSUTs as constraints so that consistency between the physical 

and monetary level are assured. The final outcome  of the model is PSUTs. 

In addition , the model produces hybri d mixed -unit SUTs.  Figure 1 shows 

the  main relations of the model and how the algorithm  works . 

 

The annex  makes a comparison between supply and use tables compiled 

by CREEA and Statistics Netherlands . It seems that on an aggregated 

level the domestic monet ary supply and use table compiled by CREEA 

matches the supply and use table of the Statistics Netherlands quite 

closely. However, on a disaggregated level the CREEA and CBS tables 

show differences for some product groups and industrial branches. The 

discre pancies between the CBS and CREEA data grow larger when 

physical data is considered. Therefore the  usefulness of the physical 
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CREEA supply and use tables for accounting purposes by individual 

countries is therefore questionable.  

 

Concluding, the generation  of the PSUTs has been a very difficult task 

because of poor physical data  availability. A comprehensive data source 

exists only for the EU member countries and for the US. However also for 

these countries some flows, mainly with regard to manufacture prod ucts, 

are still lacking  to some exten t . The s ame applies  for the waste flows, 

where the detail of CREEA was never reached by any data sets 

investigated. Hence, many estimations were needed.  

 
Figure 1 :  The model  used for generating the PSUTs.   

Accounts painted in blue and in green, are derived exogenously, while the others in 

orange, or in light grey, are determined endogenously. Accounts painted half in blue 

and half in orange are partially determined endogenously and partially exogenously.  

The dotted l ine indicates there is a relation that is triggered by the supply of; instead 

the continuous line shows a relation generated by the use of. Red lines are meant to 

indicate where coefficients are used, while the red line where direct relation exists. 

Finall y on the left side there is the equation for determining the supply of waste 

account, while on the right side the commodity balance.  
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1 Introduction  
In the process of generatin g Physi cal Supp ly and Use tables, the phase of 

data collection has a very relevant p lace, even more  if the reproducibility 

of the process is at stake. Data collection  needs to follow two 

requirements . On the one hand i t is important  to search for  reliable data 

with enough detail to satisfy the requirement s of the CREEA data set;  on 

the other hand , it is preferable to use data sources that are continuously 

upgraded so that in the future the data set can be easily renewed.  

Working with such guideline in  mind, the data collection wa s firstly driven 

towards international agencies dat abases, such as FAO, IEA, Eurostat and 

so on, and only when these were not exhaustive , alternative sources  

were used , i.e. specialized websit es or scientific journal papers .  

The use of international agencies databases  was favoured  due to two 

main reasons: the first one is that data could be directly extracted for 

many and even sometimes all the countries  and regions selected within 

the CREEA project . The second one is that the use of these databases  

reduces the risk of  inconsistenc ies result ing  from  different procedures and 

assumptions  adopted by data set makers.  

The amount of data collected within the WP4 is, hence,  enormous . I n 

order to facilitate the reading, the documentation of the sources used in 

the data collection  is organiz ed in different chapters that follow the 

structure of PSUTs, as shown in Figure 1.1  (see deliverable D4.1 : 

Schmidt et al., 2013)  for a more exhaustive picture of the adopted 

framework) .  Once the data collection phase is finalized, all this 

information ente rs into a model  (see deliverable D4.1 for the theoretical 

approach of the model)  that assures consistency between the different 

sources. So t he final output  of the model is fully balanced PSUTs, which 

are harmonized with the monetary accounts.  

Figure 1.1 helps us to understand how the initial estimated have been 

constructed. The blue parts indicate accounts where data collection is 

aimed to group mass flows direct ly from documented sources. This case 

re fers  to the supply of products and, given t he proportionality, the use of 

waste flows (use of waste flows is the physical counterpart of the supply 

of waste treatment services). The supply of product in physical terms , in 

combination with the monetary data , also allow s us to determin e the 

domestic prices. When it is not possible to have supplied products in 

physical terms, prices are obtained from alternative sources ( see 

deliverable D7.1 ).  Data collected for the blue parts are considered 

exogenous and are not touched by the balance -solving model.  

The orange parts in Figure 1.1 instead indicate where coefficients are 

collected or calculated, and used to generate initial estimates of the 

accounts  in combination with monetary values . This refers to emission 

and resource accounts . Notice that  the use of  products  is pai nted in blue 

and orange. This  is because the use of products is partially generated by 

physic al flows directly accounted , i.e . the energy products , and partially 

by technical coefficients  in combination with monetary values .  
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The green part s in Figure 1.1 refer to initial estimates derived from 

monetary values divided by prices. For these accounts there is no data 

collection of physical flows. This case refers to the trade data and to final 

demand accounts. Trade data are also kept constant in the model.  

With regard to remaining accounts , which are left  in light grey,  no data 

collection takes place too. These accounts are completely  determined by 

the model . 

The report is structured  as follows : chapter 2 shows the references and 

the accounting  of the supply of goods and services ;  chapter 3 shows the 

process of collection of technical coefficients and of energy products ;  

chapter 4 introduces the data sources for the trade data ;  chapter 5 those 

for the generation of emission an d natural resource coefficients;  chapter 

6 introduces other coefficients that are important for the generation of 

PSUTs; chapter 7 is dedicated to the explanation of the balance -solving 

model used for the construction of the PSUTs.  Finally in chapter 8 the 

Conclusions  are o utlined . 
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Figure  1.1 :  The PSUTs framework. Different colours indicate different ways of generating 

the initial estimates of the accounts. Blue: direct data collection; orange:  via proper 

coefficients; green: monetary data divided by prices; grey : determined endogenously (see 

deliverable 7. 1) . Use ta ble is partially derived from direct physical flows and partially from 

technical coefficients.  
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2 Supply of products ( Vô)  

 
 

The first account described in this report is the supply of products, which 

ind icates the total production of commodities by all the domestic  

activities. For each country a vector of total production of commodities is 

thus  constructed .  

Data sets from m any national and international organizations have been 

used for the generation of these accounts. Often more sources have been 

used in order to determine more accurate estimations. Sometimes when 

mass data were not available from any reliable source, they have been 

estimated using the monetary data divided by prices.  

The following sections  descri be the data collected and the further 

elaborations to meet the demanded requirements. For simplicity the data 

are regrouped in main categories and presented in sep arated sections.  

 

2.1  Products  of Agriculture, Fishery, Forestry and 

Food industry  

The main source used for agricultural data is FAOSTAT  (2013) , which has  

the most reliable and complete data set for such accounts. Yet additional 

information is sometime s requir ed because the FAO focuses particularly 

on food production and for some categories  it directly provides  processed  

products. This does not perfectly fit with the requirement s of an input -

output database, where also the raw materials have to be included.  

Therefore a dditional data have been used for  converting some of the  

transformed products, i.e.  all the  processed meat , which  are outputs of 

food industry , in unprocessed materials produced  by agricultural 

activities, which are accounted  as live weight animals . These additional 

data consist of  dressing percentages . Then the processed meat divided by 

the dressing percentages leads to  the weight of live animals produced . 

Table 2.1 shows the sources used for estimating the supply of products  of 

Agriculture, Forestry, Fishery and Food Industry .  
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Table 2 .1 : Data sour ces of agricultural products  

 

The conversion coefficients used for the estimation of the live weight of 

animals are shown in Table 2.1 . The latter  shows the dressing 

percentages, i.e. the ratio of carcass weight to live animals  expressed in 

percentages points , for the various animal ca tegories taken into account . 

These values are assumed to be valid for all countries.  

 

  
Table 2.2 :  Dressing (carcass/live weight) percentage s of various animals  and references  
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Data extracted from FAOSTAT  (2013)  and the ir  further elaborations  have 

much higher  detail than that reported in CREEA, hence an aggregation 

process is required. T able 2.3  show s what FAOSTAT agricultural products 

are included in the CREEA categories  and where the dressing percentages 

have been used . 

 

No.  CREEA product 

names:  

FAOSTA T product names:  

1 Paddy rice  Rice, paddy  

2 Wheat  Wheat 

3 Cereal grains nec Barley; Buckwheat; Canary seed; Cereals, 

nes; Fonio; Maize; Millet; Mixed grain; 

Oats; Popcorn; Quinoa; Rye; Sorghum; 

Triticale.  

4 Vegetables, fruit, nuts Almonds, with shell; Apples; Apricots; 

Artichokes; Asparagus; Avocados; 

Bananas; Beans, green; Berries Nes; 

Blueberries; Cabbages and other 

brassicas; Carobs; Carrots and turnips; 

Cashew nuts, with shell; Cashewapple; 

Cassava leaves; Cauliflowers and brocc oli; 

Cherries; Chestnuts; Chick peas; Chillies 

and peppers, dry; Chillies and peppers, 

green; Citrus fruit, nes; Cranberries; 

Cucumbers and gherkins; Currants; Dates; 

Eggplants (aubergines); Figs; Fruit Fresh 

Nes; Fruit, tropical fresh nes; Garlic; 

Ginger;  Gooseberries; Grapefruit (inc. 

pomelos); Grapes; Hazelnuts, with shell; 

Kiwi fruit; Leguminous vegetables, nes; 

Lemons and limes; Lettuce and chicory; 

Maize, green; Mangoes, mangosteens, 

guavas; Nuts, nes; Okra; Onions (inc. 

shallots), green; Onions, dry;  Oranges; 

Other melons (inc.cantaloupes); Papayas; 

Peaches and nectarines; Pears; 

Persimmons; Pineapples; Pistachios; 

Plantains; Plums and sloes; Pome fruit, nes; 

Pumpkins, squash and gourds; Quinces; 

Raspberries; Sour cherries; Spinach; 

Stone fruit, nes; Strawberries; Tangerines, 

mandarins, clem.; Taro (cocoyam); 

Tomatoes; Vegetables fresh nes; Walnuts, 

with shell; Watermelons . 

 

5 Oil seeds Castor oil seed; Coconuts;  Cottonseed; 

Groundnuts, with shell; Hempseed; Jojoba 

Seeds;  Kapok Fruit; Karite Nuts ( Sheanuts);  

Linseed; Melonseed; Mustard seed;  Oil 
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palm fruit;  Oilseeds, Nes; Olives; Poppy 

seed; Rapeseed; Safflower seed; Sesame 

seed; Soybeans; Sunflower seed; 

Tallowtree Seeds; Tung Nuts . 

6 Sugar cane, sugar beet Sugar beet; Sugar cane; Sugar crops, nes . 

 

7 Plant-based fibers Cotton lint; Fibre Crops Nes; Flax fibre and 

tow;  Hemp Tow Waste; Jute; Kapok Fibre; 

Manila Fibre (Abaca); Other Bastfibres; 

Ramie ; Sisal.  

 

8 Crops nec Agave Fibres Nes; Alfalfa for forage and 

silage; Anise, badian, fennel, corian.;  

Arecanuts;  Bambara beans;  Beans, dry;  

Beets for Fodder;  Brazil nuts, with shell;  

Broad beans, horse beans, dry;  Cabbage 

for Fodder; Carrots for Fodder; Chicory 

roots;  Cinnamon (canella); Clover for 

forage and silage; Cloves; Cocoa beans; 

Coffee, green;  Cow peas, dry;  forage 

Products; Grasses Nes for forage;Sil; 

Green Oilseeds for Silage; Gums Natural; 

Hops; Kolanuts; Leguminous for Silage; 

Leeks, other alliaceous veg;  Lentils;  

Lupins;  Maize for forage and silage; Maté; 

Mushrooms and truffles; Natu ral rubber, in 

shell ; Nutmeg, mace and ca rdamoms ; 

Peas, dry; Peas, green; Pepper (Piper 

spp.); Peppermint;  Pigeon peas;  Potatoes; 

Pulses, nes; Pumpkins for Fodder; 

Pyrethrum,Dried; Roots and Tubers, nes; 

Rye grass for forage & silage ;

 Sorghum for  forage and silage; 

Spices, nes;  String beans; Sweet 

potatoes;  Swedes for Fodder; Tea; 

Tobacco, unmanufactured; Turnips for 

Fodder; Vanilla; Vegetables Roots Fodder;  

Vetches;  Yams .  

 

9 Cattle Cattle meat* 

10  Pigs Pig meat* 

11  Poultry Chicken meat * ; Duck  meat * ; Goose and 

guinea fowl meat * ; Turkey meat * ; Hen 

eggs . 

12  Meat animals nec Buffalo meat * ; Camel meat; *  Game 

meat * ; Goat meat * ; Goatskins; Horse 

meat * ; Meat nes * ; Meat of Asses * ; Meat 

of Mules; *  Meat of Other Rod * ; Meat 

Other Camelids * ; Rabbit meat * ;  Sheep 
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meat *.  

13  Animal products nec Honey, natural; Other bird eggs,  in shell; 

Snails, Not Sea  

14  Raw milk Buffalo milk, whole, fresh; Camel milk, 

whole, fresh; Cow milk, whole, fresh; Goat 

milk, whole, fresh; Sheep milk, whole, 

fresh . 

* use  of dressing percentages for the live weight determination . 

Table 2 .3 :  Correspondence between CREAA agricultural products and FAOSTAT 

commodities  

 

Moving to the forestry  and fisheries , the  main source of  data is again the 

FAOSTAT. The latter has a special section dedicated to forestry, which is 

named ForesSTAT. This  includes a wide detail of the production of 

different type s of wood produced by countries. Fishing products have 

instead been derived from another  section of FAOSTAT  ded icated to  

Fisheries and Aquaculture.  

The FAOSTAT products taken into account in the CREEA categories are 

shown  in the Table 2 .4 . 

  

CREEA product:  FAOSTAT product :  

Products of forestry, logging and 

related services  
Other Indust rial  Roundw ood (C) ; Pulpwood,  

Round  & Split  (C) ; Sawlogs  +  Veneer Logs 

(C) ; Wood Fuel  (C) ; Other Indust rial  

Roundw ood (NC) ; Pulpwood,  Round  & Split  

(NC) ; Sawlogs  +  Veneer Logs (NC) ; Wood 

Fuel  (NC) . 

 

where (C) indicates conifer and (NC) non conifer wood.  

Fish and other fishing products; 

services incidental of fishing  
Aquatic plants; Crustaceans: Diadromous 
fishes: Freshwater fishes; Marine fishes; 
Miscellaneous aquatic animal products; 
Miscellaneous aquatic animals; Molluscs; 
Whales, seals and other aquatic mammals. 

 

Table 2 .4 :  Correspondence between CREEA forestry and fisheries products and FAOSTAT 

commodities  

 

However forestry products  as downloaded from FAOSTAT cannot  be used 

as they are because they are accounted in volume units, i.e. cubic 

meters .  Hence they  are  converted in the mass unit tonne by mean of 

specific conversion factors derived  from UN (2010) . These factors in wet 

weight  are  912 kg/m 3 for conifer and 1061 kg/m 3 for non -conifer, while in 

dry matter th ey become respectively 420 kg/m 3 and 549 kg/m 3.  

Finally data for the food industry products have also be taken from 

FAOSTAT. A s said above, FAO indicates meat production,  so these values 

can be directly used for this CREEA category. In addition to meat 

pr oduction also the hide and skin  production is taken into account. For 

the other food industry products, only sugar  and vegetable oils  are  taken 

from FAOSTAT, whereas the remaining products are derived from the 

monetary accounts  by mean s of prices . The reasons for that are, from 
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one side , because FAOSTAT does not cover perfectly the CREEA 

categories, from the other side, to assure full consistency between 

physical and monetary accounts.  

Table 2.5 shows the FAOSTA T commodities included in the CREEA food 

categories.  

 

No.  CREEA product 

names:  

FAOSTAT product names:  

1 Products of meat 

cattle  

Cattle Hides; Cattle meat.  

2 Products of meat pigs  Pig meat. 

3 Products of meat 

poultry  

Chicken meat; Duck meat; Goose and 

guinea fowl meat; Turkey meat;  

4 Meat products nec Bird meat, nes; Buffalo Hide; Buffalo 

meat; Camel meat; Game meat; Goat 

meat; Goatskins; Horse meat; Meat nes; 

Meat of Asses; Meat of Mules; Meat of 

Other Rod; Meat Other Camelids; Offals 

Nes; Rabbit meat; Sheep meat ; 

Sheepskins; Snails, not sea. 

5 Products of vegetable 

oils and fats 

Cottonseed oil ; Groundnut oil ; Linseed oil ; 

Maize oil ; Marg arine Short ; Olive oil, 

virgin ; Palm kernel oil ; Palm oil ; Rapeseed 

oil ; Safflower oil ; Sesame oil ; Soybean oil ; 

Sunflower oil . 

6 Dairy products Derived from monetary data divided by  

prices . 

7 Processed rice Derived from monetary data divided by 

prices . 

8 Sugar Molasses ; Sugar Raw Centrifugal . 

9 Food products nec Derived from monetary data divided by 

prices.  

10  Beverages Derived from monetary data divided by 

prices.  

11  Fish products Derived from monetary data divided by 

prices.  

12  Tobacco products Derived from monetary data divided by 

prices.  
Table 2 .5 :  Correspondence between CREEA forestry and fisheries products and FAOSTAT 

commodities  

 

2.2  Mining products  

The main data source  for mining products for the use in the EXIOBASE is 

the SERI MFA database  (SERI, 2013a) . The SERI database is the 

worldwide most comprehensive MFA database currently covering the time 

period 1980 -2009, more than 200 countries and about 320 different 

material categories. With regard to mining products the database builds 

mainly on raw data fr om the British Geological Survey (BGS, 2012)  for 

European and international data and the US Geological Survey (USGS, 
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2012)  for international data. The following mining product categories are 

covered in the EXIOBASE:  

 

 
Table 2.6:  Covera ge and data source for mining products  

 

Regarding the metal data, the majority of the data are reported as ñmine 

productionò in metal content values. In order to align the data with MFA 

standards and make them fit to the CREEA categories, the data are 

tran sformed from metal content into metal ore values. For this purpose , 

we use d factors, in order to calculate the corresponding gross extraction 

(run of mine). Information on concentrations of metals in crude ores was 

obtained through interviews with experts and a literature survey of more 

than 300 publications, in particular country and metal reports from the 

German Federal Geological Institute and the US Geological Survey as well 

as recent scientific literature.  The concentration values were then 

transformed  into factors to upscale the metal content values to metal ore 

values.  

The availability of the following types of factors was checked, and the 

respective factors were used in the following order of priorities:  

 

National factor Č continental average factor Č world average factor  

 

These data were integrated into the SERI MFA database where the 

content values are directly transformed into gross ore values (for more 

detail see SERI, 2013b) . The data imported into the EXIOBASE are in 

1000 tons (kt). It has to be noted that only in a few cases the data 

reported by BGS and USGS, and hence imported into the SERI MFA 

database explicitly cover "ores" of specific metals. Hence, the values 

imported into the EXIOBASE might slightly underestimate the real sum 

values of "ores and concentrates ò. 

 

In the case of the mineral data (stone, sand and clay, etc) the values 

reported by BGS and USGS do not need to be converted ï except for 

diamonds, where carat are converted into raw material, and those cases 

where the unit is not 1000 tons (kt). Table 2.7 shows the three mineral 

product categories used in CREEA and illustrate s which material 

categories of stone, sand and clay, etc included in the SERI MFA database 

were aggregated and imported into the EXIOBASE:  

 

No. CREEA name product code: Code product:Code product:Source:

32 Uranium and thorium ores (12) p12 C_ORAN SERI MFA database version 2013 (BGS/USGS)

33 Iron ores p13.1 C_IRON SERI MFA database version 2013 (BGS/USGS)

34 Copper ores and concentrates p13.20.11 C_COPO SERI MFA database version 2013 (BGS/USGS)

35 Nickel ores and concentrates p13.20.12 C_NIKO SERI MFA database version 2013 (BGS/USGS)

36 Aluminium ores and concentrates p13.20.13 C_ALUO SERI MFA database version 2013 (BGS/USGS)

37 Precious metal ores and concentrates p13.20.14 C_PREO SERI MFA database version 2013 (BGS/USGS)

38 Lead, zinc and tin ores and concentrates p13.20.15 C_LZTO SERI MFA database version 2013 (BGS/USGS)

39 Other non-ferrous metal ores and concentratesp13.20.16 C_ONFO SERI MFA database version 2013 (BGS/USGS)

40 Stone p14.1 C_STON SERI MFA database version 2013 (BGS/USGS)

41 Sand and clay p14.2 C_SDCL SERI MFA database version 2013 (BGS/USGS)

42
Chemical and fertilizer minerals, salt and other 

mining and quarrying products n.e.c.
p14.3 C_CHMF SERI MFA database version 2013 (BGS/USGS)
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Table 2 .7 : CREEA mineral mining products and SERI MFA database materials  

CREEA name product code:SERI MFA database material

Calcite

Chalk

Chert and flint

Crushed stone

Dolomite

Igneous rock (basalt, basaltic lava, diabase, granite, 

porphyry, sandstone etc.)

Limestone

Marble, travertines etc.

Sandstone

Slate including fill (incl. roof slate)

Turfaceous rock

Ball clay

Bentonite, sepiolite and attapulgite

Common clay, clay for bricks etc.

Construction Minerals NEC

Fire, refactory and flint clay, Andalusite, kyanite 

and sillimanite (all Al-containing)

Fuller's earth

Industrial sand

Kaolin

Lavasand

Loam

Potter clay

Sand and Gravel

Siliceous earth

Sillica sand (quartzsand)

Slate clay

Special clay

Abrasives, natural (puzzolan, pumice, volcanic 

cinder etc.)

Amber

Asbestos

Barite

Boiled salt

Borate minerals

Diamonds, gems

Diamonds, industrials

Diatomite

Feldspar

Fluorspar

Gluesand

Graphite, natural

Graphite, natural

Gypsum and anhydrite

Iron ore for pigments

Magnesite

Mica

Ochre and pigment earths

Peat for agricultural use

Pegmatite sand

Perlite

Phosphate rock (natural phosphates)

Potash

Qartz and quartzite

Rock salt

Salt from brine

Salt in brine, sold or used as such

Siliceous earth

Siliceous earth

Solar salt

Strontium minerals

Sulphur

Sulphur as a by-product of natural gas etc.

Sulphur from pyrites

Talc (steatite, soapstone, pyrophyllite)

Talcous slate

Vermiculite

Volastonite

Stone

Sand and clay

Chemical and fertilizer 

minerals, salt and other 

mining and quarrying 

products n.e.c.
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2.3  Manufacture products  

For the data on manufactured products the responsibilities regarding data 

collection and manipulation were split according to expertise of the 

involved partners. SERI was responsible for the following categories:  

 

¶ 55 ;  Textiles  

¶ 56 ;  Wearing apparel; furs  

¶ 57 ;  Leather and lea ther products  

¶ 58 ;  Wood and products of wood and cork (except furniture); 

articles of straw and plaiting materials  

¶ 86 ;  Plastics, basic  

¶ 90 ;  Chemicals nec  

¶ 96 ;  Rubber and plastic products  

¶ 97 ;  Glass and glass products  

¶ 99 ;  Ceramic goods  

¶ 100 ;  Bricks, tiles and construction products, in baked clay  

¶ 101 ;  Cement, lime and plaster  

¶ 103 ;  Other non -metallic mineral products  

¶ 104 ;  Basic iron and steel and of ferro -alloys and first products 

thereof  

¶ 106 ;  Precious metals  

¶ 108 ;  Aluminium and aluminium products  

¶ 110 ;  Lead, zinc  and tin and products thereof  

¶ 112 ;  Copper products  

¶ 114 ;  Other non - ferrous metal products  

¶ 116 ;  Foundry work services  

 

Extensive research was carried out regarding possible data sources. The 

main data sources selected and analysed for data quality and coverage 

were the following:  

 

¶ Eurostat PRODCOM (EUROSTAT, 2012b)  

¶ UNIDO Indstat (UNIDO, 2012)  

¶ UN Industrial Commodities Statistics (United Nations, 2012)  

¶ USGS Minerals Information (USGS, 2012)  

¶ BGS World Mineral Statistics (BGS, 2012)  

¶ SERI MFA database version 2013 (SERI, 2013a)  

 

In Table 2.8 we show which of the different data sources cover the 

necessary data for the use in the in the different product categories of 

the EXIOBASE. Further, our evaluation of the data quality and possible 

alternative data sources are illustrated.  

It can be s een that many of the available data did not receive a good 

rating ï especially due to their low country coverage. In many cases no 

satisfying data source with very good data quality could be found; in 

others only for European countries (data from Eurostat PRODCOM). In 

two cases ( Bricks, tiles and construction products, in baked clay ; Foundry 

work services ) no data was found at all.  
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Table 2 .8 : CREEA manufacture products ï data sources and quality (Aévery good, 

Béaverage, Cénot satisfying) 

 

In the team we  decided to use only those data with very good rating 

(ñAò) and to use a different approach for those categories (or countries) 

where no satisfying data was available. Here data on monetary supply  

(see D7.1)  combined with price data  (see Section 4)  were us ed to 

estimate physical amounts of production.  

 

Data for the supply of fertilisers have been taken from the dataset of the 

International Fertilizer Industry Association (IFA , 2013b)  that provides 

data on the supply of nutrients  used as fertilisers . In this  way it  is 

possible to know exactly how much nitrogen and other  nutrients  are  

produced in each country and in the residual rest of the world ( ROW) 

regions. Once the total mass  of nutrients supplied  is obtained , these 

values are multiplied  by  the nutrient c ontent of fertilizers. It is assumed 

that a nitrogen fertiliser contains 33.5% of nutrient, which is the case for  

Ammonium nitrate , one of the most used worldwide. The content of 

phosphate and potassium is 30.9% and 30%, respectively  (IFA, 2013a) . 

These percentages refer to phosphate rock and p otassium magnesium 

sulphate . 

No. CREEA name product code:Code product:Code product:Source: Data quality: Alternative source:

55 Textiles p17 C_TEXT Eurostat PRODCOM / UNIDO IndstatA/B-
UN Industrial Commodities 

Statistics

56 Wearing apparel; furs p18 C_GARM Eurostat PRODCOM / UNIDO IndstatA/B-
UN Industrial Commodities 

Statistics

57 Leather and leather productsp19 C_LETH Eurostat PRODCOM / UNIDO IndstatA/B-
UN Industrial Commodities 

Statistics

58

Wood and products of wood 

and cork (except furniture); 

articles of straw and plaiting 

materials

p20 C_WOOD UN Industrial Commodities StatisticsB
PRODCOM/UN Industrial 

Commodities Statistics

86 Plastics, basic p24.1 C_PLAS UN Industrial Commodities StatisticsC
UN Industrial Commodities 

Statistics

90 Chemicals nec p24.4 C_CHEM UN Industrial Commodities StatisticsC-
UN Industrial Commodities 

Statistics

96 Rubber and plastic productsp25 C_RUBP Eurostat PRODCOM / UNIDO IndstatA/C
UN Industrial Commodities 

Statistics

97 Glass and glass products p26.a C_GLAS UN Industrial Commodities StatisticsC
UN Industrial Commodities 

Statistics

99 Ceramic goods p26.b C_CRMC Eurostat PRODCOM / UNIDO IndstatA/C
UN Industrial Commodities 

Statistics

100
Bricks, tiles and construction 

products, in baked clay
p26.c C_BRIK NO DATA NONE NONE

101 Cement, lime and plaster p26.d C_CMNT USGS Minerals information A NONE

103
Other non-metallic mineral 

products 
p26.e C_ONMM Eurostat PRODCOM / UNIDO IndstatA/C NONE

104

Basic iron and steel and of 

ferro-alloys and first 

products thereof

p27.a C_STEL BGS World Mineral Statistics A NONE

106 Precious metals p27.41 C_PREM BGS World Mineral Statistics B-
UN Industrial Commodities 

Statistics

108
Aluminium and aluminium 

products
p27.42 C_ALUM BGS World Mineral Statistics A

UN Industrial Commodities 

Statistics

110
Lead, zinc and tin and 

products thereof
p27.43 C_LZTP SERI MFA database version 2011 A NONE

112 Copper products p27.44 C_COPP BGS World Mineral Statistics A NONE

114
Other non-ferrous metal 

products 
p27.45 C_ONFM Eurostat PRODCOM / none C-

SERI MFA database version 

2011/UN Industrial 

Commodities Statistics

116 Foundry work services p27.5 C_METC NO DATA NONE NONE
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2.4  Energy  products  

The task of generating energy accounts for all the countries covered in 

EXIOBASE 2.0 is carried out in WP6 and thus, the data on energy 

products used in WP4 is pa rt of these results. The detailed methodology 

is given in D6.1.  

 

The main data sources for energy products are the IEA energy balances 

(IEA 2010 b, 2010 c). These represent the supply and use of 63 energy 

products f or 85  item s (groups of industries and fina l use categories ) in a 

single table. The figures  that  show  a product use , are signed by the 

algebraic sign " - " (minus), while  those  that refer to  a "product" supply, 

with "+" (plus). Thus, the balances have to be split into supply and use 

by including all the negative values into the use table and the positive 

values into the supply table.  

The energy balances, and by extension these energy supply and use 

tables, follow the so -called territory principle, i.e. the system boundary 

refers to the geographical bo rder of the country. In contrast, the SEEA 

applies the residence principle, i.e. the system boundary is the functional 

border of a countryôs economy. In practical terms, this means that the 

energy uses of the resident units in a foreign country have to be added to 

the energy tables, while the energy uses of the foreign units in the 

national territory have to be extracted.  

In the supply side, the domestic supply of energy products remains the 

same as in the residence principle. Nevertheless, the imported qua ntities 

might vary as result of international transport and fishing activities.  

Hence, the domestic supply of the 63 IEA energy products has to be first 

converted to mass units by means of conversion factors extracted from 

the IEA and then allocated to the  200 CREEA products. Most of the IEA 

energy products can be allocated one - to -one to CREEA products.  

2.5  Service of waste treatment  

The a ccount ing of  waste tre atment service supply is the most challenging  

task . Waste has often no economic value, is composed of different 

fraction s frequently m ixed  together,  reused in industrial processes  or  

illegally d ump ed. These circumstances among others  make the 

accounting of waste a  really  difficult  task . 

For these accounts a wide range of sources has been used. Indeed it ha s 

not always possible to extract data from one source, so many different 

sources have been used simultaneously and many elaborations have 

been required.  

For the European Union countries a very comprehensive source is the 

Eurostat database on waste account s. Here quite a detailed account of 

the different waste fractions divided according to the waste treatment is 

provided. Nonetheless some other further information needs  to be 

collected  since the detail required in CREEA is higher  than that reported 

by Euro stat .  

Other good sources for the waste treatment service  in particular  of 

metals are  represented by the US Geological Surveys, Associations of 

Producers such as the Worldsteel Association and the European Aggregates 
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Association, and other international organizations such as the International Copper 

Study Group. These data can be directly incorporated in the CREEA database. 

For  non -European countries some good  comprehensive  data are made 

available by some National Offices ( for exa mple United States and 

Canada), while in some cases alternative data sources  are used . This 

consists of partial data provided by  national studies , international 

organization reports (OECD, IEA and FAOSTAT) , scientific journals and 

specialized web pages. Al l this amount of information is structured and 

further elaborated to match with the CREEA framework .  

Table 2.9 shows the main sources that are used for the supply of waste 

services.  
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Table 2 .9 : Sources used for the account of waste service supply (continued)  
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Table 2 .9  (continued) ;  Sources used for the account of  waste service supply  

 

Data on waste service supply are expressed in tonnes, however in the 

matrix of supply  Vô these flows represent a service hence are immaterial 

flows. Consequently these flows have to be interpreted as tonnes of 

waste treatment service.  

The real amount of treated waste expressed in mass terms is instead 

included in the extension accounts of the  supply of waste. This is because  

the determination of waste treatment services in the matrix Vô generates 

automatically  the use matrix of the waste accounts  W U.  
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3 Use of products ( U)  

 
 

In this section we describe the data used for the co nstruction of the  use 

of commodities  matrix .  Here the effort put in data collection is reduced  

when compared to that of the supply part. This is because once the total 

physical supply and the trade are calculated (see section  4), the total 

demand is just a residual value.  

However some  substantial  effort is put in the collection of some very 

relevant  data that are strategic in the construction of the use table, in 

both physical  and  monetary terms.  

The first data collected are the technical coefficients needed for defining 

th e productive structure of the economic activities. In particular life cycle 

inventory coefficients are  mostly  chosen for such task. These coefficients 

are used as key values for disaggregating the monetary supply and use 

tables ( MSUTs)  preserving a technological coherence.  

The second group of data are the  energy products. Defining such flows in 

an accurate way is an essential requirement of a physical database . 

Energy data are structured in a matrix format product by industry, and 

are country -specific.  

 

 

3.1  Technical  coefficients  

The importance of technical coefficients in an input -output data set is of 

fundamental importance. The relevance of such coefficients becomes 

even bigger when conservation laws, such as mass and energy balance, 

are at stake.  

Currently the most reliable data sets providing data in mass and energy 

units have been developed by  the life cycle assessment community. 

These data sets include very detailed analyses of the structure of 

industrial processes and are used for t he assessment of environmental 

impact of product system s. Due to the ir robustness and completeness life 

cycle  datasets are chosen for the provision of technical coefficients to be 

used for the construction of the economic activities structures.  

The main data  source  used is Ecoinvent v2.2, which has been produced 

by a group of organizations located in Switzerland  (www.ecoinvent.org ) . 

This data base  covers thousand of productive processes and it is 

considered one of the most comprehensive data sets in the worl d for life 

cycle analysis.  However not all the activities included in CREEA dataset 
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are included in such database , consequently technical coefficients are 

taken from alternative existing literature  or from the other database s. 

The latter include  the FORWAST data set ( Schmidt , 2010a; Schmidt , 

2010b; Schmidt, 2010c; Dalgaard and Schmidt, 2010; Schmidt. et al., 

2010.) and the LCAfood data  set produced in D enmark (Nielsen et al., 

2005).  

The coefficients taken into account regard the use of the most c rucial 

inputs in the economic activities. Table 3.1  show s the activit ies  and the 

inputs for which coefficients have been collected. The column of the 

inputs also include s the co -production s of multifunction al activities. When 

this occurs, in order to make a clear distinction, in the cell a text 

ñnegative inputsò is added to the product classification.  

 

 

 

Table 3.1 : Sources used for the account of technical coefficients (continued)  
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Table 3.1  (continued) : Sources used for the account of technical coefficients  
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Table 3.1  (continued) : Sources used for the account of technical coefficients  
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Table 3.1  (continued) : Sources used for the account of technical coefficients  
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Table 3.1  (continued) : Sources used for the account of technical coefficients  
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Table 3.1  (continued) : Sources used for the account of technical coefficients  














































































