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Economy-wide material flow accounts – assessment of early estimates for reference year 2019 
Eurostat E2, 18 May 2022 

1 Introduction 
In June/July 2020 Eurostat produced and published early estimates of the domestic extraction of 
materials (2020-vintage of early estimate) for reference year 2019. Eurostat estimates domestic 
extraction by four main material categories (biomass, metals, minerals, fossils) for each EU Member 
State and the aggregated EU economy. The estimation method is regression modelling employing a 
range of predictor variables such as volume indices of production, gross value added, monthly 
energy statistics, crop statistics etc. Annex 1 provides a short description of the estimation 
methodology. 

This report assesses the quality of the early estimates for reference year 2019 by analysing the 
estimation error. The estimation error is defined as the difference between the 2020-vintage of early 
estimate and the actual 2022-outturn reported in December 20211 and published in March 2022. 
Eurostat E2 will undertake this assessment each year enabling a routine monitoring and assessment. 

The estimation error is decomposed into three effects and the remaining estimation error: 

• Effect 1 – due to revision of model specifications introduced in June 2021: 
Eurostat revises, if appropriate, the specifications of the (regression) models applied for 
each country and material category of domestic extraction (see Annexes). In general, 
Eurostat makes the model specifications based on fitness-of-estimation statistics that are 
derived from time series of model input data; the latter include predictors and EW-MFA 
data. Revisions of model specifications may become appropriate due to the extended time 
series that include data for one more reference year in comparison to the previous year’s 
situation. Effect 1 is quantified by simulating the estimation for reference year 2019 with the 
2020-vintage of model specifications (whilst keeping the 2020-vintage of input data). 

• Effect 2 – due to revision of model input data available in June 2021: 
Both model input data (predictors and EW-MFA data) may have been revised between June 
2020 and June 2021. This effect 2 is quantified by simulating the estimation for reference 
year 2019 using revised model specifications (i.e. the 2020-vintage of model specification as 
explained under effect 1) and using revised model input data that became available in June 
2021, i.e. one year later than the initial estimate.  

                                                           
1 Note, only by 31 December 2021, all European countries mandatorily reported EW-MFA data for reference 
year 2019 according to Regulation (EU) 691/2011 Annex III. 
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• Effect 3 – due to revision of EW-MFA available in March 2022: 
By March 2022 the EW-MFA data for some countries are revised again in comparison to the 
situation in June 2021. Most important, by March 2022 mandatorily reported data for 
reference year 2019 become available for all countries. While in June 2021 some countries’ 
data for reference year 2019 were still estimates by Eurostat. Revised data for predictors are 
not available by March. This effect 3 is quantified by simulating the estimation for reference 
year 2019 with the June 2021 model specifications, the June 2021-vintage of predictor data, 
and the most recent and complete March 2022 vintage of EW-MFA data (2022-outturn). 

• Remaining estimation error: 
This is the ‘actual’ remaining estimation error after the elimination of the above effects due 
to data revisions and changed model specifications. Eurostat quantifies this remaining error 
by simply ‘deducting’ the above three effect from the overall estimation error. 

2 Assessing the estimation for the aggregated EU: non-metallic 
minerals cause the majority of estimation error 

The 2022-outurn for domestic extraction of materials for reference year 2019 and the aggregated EU 
is 5385 million tonnes, which is about 16.4 million tonnes bigger than the 2020-vintage of early 
estimate (see Table 1). Table 1 also shows the estimation error by material category. The estimation 
error for biomass is biggest with -54.9 million tonnes, notably with reversed sign compared to the 
overall estimation error (i.e. the 2022-outturn is lower than the 2020-vintage of early estimate). The 
estimation error for non-metallic minerals amounts to 43.4 million tonnes (i.e. the 2022-outturn is 
above the 2020-vintage of early estimate). 

Table 1: Domestic extraction for the reference year 2019 (thousand tonnes) – outturn versus early estimate, by main 
material categories 

 

Table 2 shows the EU estimation error in a breakdown by the three effects (see above) and by four 
main material categories. Effect 1 quantifies the effect of the changed model specifications that took 
place in June 2021. With -4.8 million tonnes the effect of improved/changed model specifications 
was rather moderate. 

 Effect 2 (-63.7 million tonnes) is by far the most important effect ‘explaining’ the overall estimation 
error (16.4 million tonnes). Effect 2 quantifies the impact of data revisions between June 2020 and 
June 2021. It takes into account both model input data: predictors and EW-MFA. Within Effect 2 the 
material category of biomass is most important, followed by the material category of non-metallic 
minerals. 
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With +13 million tonnes, Effect 3 also significantly contributes to the overall estimation error. It 
quantifies the impact of MFA data revisions between June 2021 and March 2022. 

The remaining error, i.e. the overall estimation error adjusted for the aforementioned effects is 
huge with 71.9 million tonnes and it is dominated by fossil energy material/carriers.  

Table 2: Domestic extraction for the reference year 2019 (thousand tonnes) – decomposing the overall estimation error 
into three effects and remaining error 

 

In summary, one may conclude that the 2020-vintage of early estimate for reference year 2019 of 
the EU’s domestic extraction was very good with 0.3%. However, the estimation error was rather big 
at the level of main material categories, in particular for biomass (3.7%) and fossil energy 
material/carriers (4.8%). 

3 Assessment by country 
The overall estimation error – about 16.4 million tonnes – can also be broken down by country (see 
Table 3). The estimation errors for Romania, Germany, and Poland contribute most to the EU overall 
estimation error. Data revisions (effects 2 and 3) in Germany, Romania and Poland played another 
significant role. 

Table 3: Domestic extraction (all materials) for the reference year 2019 (thousand tonnes) – 
decomposing the EU overall estimation error by country 
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Annex 1: Estimation methodology 
Eurostat has developed a tool to provide early estimates of domestic extraction of four main 
material flow categories for EU Member States. The tool calculates the early estimate for each 
country/material combination according to a selected model equation. For each of the more than 
100 country/material combinations, the user (Eurostat) has to specify the model type and chose the 
predictor. This is termed the ‘model specification’ (see Annexes 2 and 3). 

The tool offers seven model equations (see Figure 1). Four of the models are regression-type 
equations (M1, M2, M3, M7). Six of the models employ predictors, and one model simply uses the 
domestic extraction value of the previous year (M6).  
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Figure 1: List of model equations  

 

 

Both model input data (predictors and EW-MFA) are available for reference years starting with 2000. 

The predictors are European statistics for which data must be available for the reference year for 
which the domestic extraction is estimated. The tight timeliness is a constraint and limits the choice 
of potential predictors. Figure 2 presents the list of predictors. There are different predictors for the 
four material categories. 

Model 
type

Names Description

de_Predicted(t) = de(t-1) + Absolute_change_predicted(t)
Absolute_Change(t) = a + b *(Predictor(t)-predictor (t-1))
Where a + b are derived from OLS regression

de_Predicted(t) = de(t-1) * (1+relative change predicted (t))

Relative_Change(t) = a + b * ((Predictor(t)-Predictor (t-1)) / Predictor (t-1))
Where a + b are derived from OLS regression

M4 Annual relative change in 
predictor

de_predicted(t) =de(t-1) * (Predictor(t)/Predictor(t-1))

M5 Sum of Individual fuels 
(MF4 only)

de_predicted(t) = ∑i (de_i(t) * fuel_i(t)/fuel_i(t-1))

M6 Value of previous year de_predicted(t) = de(t-1)
ln_Predicted(t) = a + b * ln_Predictor(t) + e(t-1) 
Where a + b are derived from OLS regression

Where: de_Predicted denotes the predicted value of domestic extraction, ln_Predicted and ln_Predictor denote the 
natural logs of the actual values of domestic extraction and the predictor respectively, a is the constant term, b is 
the regression coefficient for the predictor and e is the residual from the regression

M1 Regression of absolute 
values

de_Predicted(t) = a + b * Predictor(t) 
Where a + b are derived from OLS regression

M2 Regression of absolute 
changes

M3 Regression of relative 
changes

M7 Regression of logged 
values
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Figure 2: List of predictors  

 

 

Annex 2: 2020-vintage of model specifications 
 

 

 

Predictor 
code Description Indicator Comment

P1 Agriculture, forestry and fishing Gross value added (at basic prices) used to estimate MF1

P2
Manufacture of food products; beverages and tobacco 
products Volume index of production used to estimate MF1

P3 Agriculture goods output Production value at basic price used to estimate MF1
P4 Crop output Production value at basic price used to estimate MF1
P5 Cereals for the production of grain (including seed) Harvested production (1000 t) used to estimate MF1

P6
Processing and preserving of fish, crustaceans and 
molluscs Volume index of production used to estimate MF1

P7 Forage plants Production value at basic price used to estimate MF1
P8 Live bovine animals Thousand head (animals) used to estimate MF1

P9

Manufacture of wood and of products of wood and cork, 
except furniture; manufacture of articles of straw and 
plaiting materials Volume index of production used to estimate MF1

P10 Mining of iron ores Volume index of production used to estimate MF2
P11 Mining of metal ores Volume index of production used to estimate MF2
P13 Other mining and quarrying Volume index of production used to estimate MF3
P14 Construction Gross value added (at basic prices) used to estimate MF3
P15 Construction Volume index of production used to estimate MF3
P16 Mining of coal and lignite Volume index of production used to estimate MF4
P17 Extraction of crude petroleum and natural gas Volume index of production used to estimate MF4
P19 Natural gas Primary production used to estimate MF4
P20.1 Hard coal Primary production used to estimate MF4
P20.2 Lignite/Brown Coal Primary production used to estimate MF4
P20.3 Peat Primary production used to estimate MF4
P21.1 Crude oil (without NGL) Primary production used to estimate MF4
P21.2 Natural gas liquids (NGL) Primary production used to estimate MF4
P23 Extraction of crude petroleum Volume index of production used to estimate MF4
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Annex 3: 2021-vintage of model specifications 
 

 

Note: In June 2021, MF.4 was estimated outside of the tool due to the changes in the energy data, 
which are used as predicators for MF.4. Instead, MF.4 was estimated manually.  
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Annex 4: Estimation error by country and material 
Table 4: Domestic extraction of biomass for the reference year 2019 (thousand tonnes) – decomposing the EU overall 
estimation error by country 
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Table 5: Domestic extraction of metal ores for the reference year 2019 (thousand tonnes) – decomposing the EU overall 
estimation error by country 
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Table 6: Domestic extraction of non-metallic minerals for the reference year 2019 (thousand tonnes) – decomposing the 
EU overall estimation error by country 
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Table 7: Domestic extraction of fossil energy material/carriers for the reference year 2019 (thousand tonnes) – 
decomposing the EU overall estimation error by country 

 

 


