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1 Material Consumption

Material resource use is usually measured in terms of Domestic Material Consumption (DMC)
per capita. In 2014, the estimated DMC per capita of the European NUTS2 regions ranged from
5.6 t/capita to 52 t/capita. The median of all regions was about 16 t/capita and thus slightly
above the EU28 average published by Eurostat (13.4 t/capita) (Eurostat, 2018).

Map 1-1 shows that regions with a higher DMC per capita are often regions with a low popula-
tion density like the Scandinavian regions or some regions of the British Isles. These regions
are characterised by a high resource demand on a per capita base for infrastructure, e.g. road
infrastructure or energy infrastructure. In addition, the Eastern European countries or regions
often have a higher resource consumption per capita. In part, this can be explained by the
higher importance of the primary sectors like mining and forestry and also by its downstream
industries such as pulp production. The regional/national energy mix is another influencing fac-
tor regarding the level of the DMC: countries or regions with a high share on fossil energy
sources for their electricity production, which is often the case in Eastern Europe regions, have

rather high numbers in their domestic material consumption.

Map 1-1: Domestic Material Consumption (DMC) per capita in 2014
Domestic Material Consumption (DMC) in t per Capita, 2014

DMC in t per capita
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Source: CIRCTER project, 2018

Origin of data: CIRCTER projoct, 2018

© UMS RIATE for sdministrative boundaries

Although the DMC has a consumption perspective and exports are substracted, the DMC is not

very suitable to depict the use of domestic resources for exports if these resources are further
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processed in the same region and later exported as semi-manufactured goods. With indicators
like DMI and DMC, imports and exports are measured only with their own weights and therefore
cannot reflect the amount of primary resources that is necessary to produce these goods. Coun-
tries or regions which import resource intensive goods from other countries or regions are often
better off and have a smaller DMC per capita. Therefore, it is not surprising that the map for the

Domestic Extraction per capita looks quite similar to the map for the DMC per capita.

Map 1-2: Domestic Extraction in tonnes per capita, 2014

Domestic Extraction (DE) in t per Capita, 2014

DE in t per capita
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However, if we combine these two indicators and scatter the DMC per capita with the share of
DE on DMC in %, the picture is a little less definite (Figure 1-1): On the one hand, there are
regions with a very low DMC per capita that also have a low share of DE in DMC. On the other
hand, there are regions with a high DMC per capita whose DE values are mostly greater than
100%, suggesting that these regions are partly exploiting their natural resources for other re-
gions. However, we can also see that in the range of DMC per capita where the majority of the
analysed NUTS2 regions are located (12 i 23 t/capita), the spread of the share of DE in DMC
is quite big. These differences could be explained by the different export structures of these
regions (primary goods like hard coal vs. semi-manufacture and finished goods based on do-

mestic resources like paper and steel).
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Figure 1-1: Share of DE in DMC plotted against DMC per capita
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In another step, we aimed at answering the question whether there are differences between
different types of regions in terms of their DMC per capita.

In order to do this, we used the Tercet urban-rural typology and the typology on regions in
industrial transition developed by ESPON. Both typologies had to be adopted to our NUTS2
region approach. Both classifications are initially used on the level of NUTS3 regions. There-
fore, we had to find a way to aggregate these NUTS3 classifications to the NUTS2 level. For
the urban/rural typology, we weighted the individual NUTS3 regions which build a NUTS2 re-
gion by their population numbers. The criterion which represents the majority of the population
living in the NUTS2 region was then selected, although the weighting over population biased

the results in the direction of urban regions.

For the typologies on regions in industrial transition we used the same methodology as for

NUTS3 regions but modified the threshold levels which define if a region is an industrial region

or not. The reason for this is that NUTS3 urban centres with higher shares on jobs and GVA in

the service sectors often dominate the NUTS2 regions as well. For example: the NUTS3 region

AiMil anod dominates the NUTS2 region fiLombardiad anc
bardiawoudbe bel ow the original threshold and therefore
regiond although 8 of the 12 NUTS3 regions which m;
are industrial regions. As a result, most of the NUTS2 regions would be counted as no industrial

regions with the initial threshold (265 from 282). Therefore, we decreased the threshold levels

from 25% share on GVA and Employment in manufacturing to 20% share of GVA or employ-

ment in manufacturing at the beginning of the reference period (in our case 2006)
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Based on this typology, boxplot diagrams were created, showing the distribution of regions
including every attribute for both typologies we analysed (Figure 1-2). The height of the bar
indicates the range that covers 50 % of all regions per attribute. The whiskers indicate the area

in which 97 % of the regions can be found and the dots represent the outliers per attribute.1
Figure 1-2: Box plot diagram for urban/rural and industrial typology of regions for DMC per cap
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regions classified according to the criterium urban/rural and industrial

1 = predominantly urban/indusirial region losing importance 7 = predominantly urban/industrial region mixed directions
2 = intermediate/industrial region losing importance 8 = intermediate/industrial region mixed directions

3 = predominantly rural/industrial region losing importance 9 = predominantly ruralfindustrial region mixed directions
4 = predominantly urban/industrial regicn gaining importance 10 = predominantly urban/no industrial region

5 = intermediate/industrial region gaining importance 11 = intermediate/no industrial region

6 = predominantly rural/industrial region gaining importance 12 = predominantly rural/no industrial region

In the boxplot, the indicator DMC in tonnes per capita can be found on the y-axis while the
values on the x-axis represent the respective attributes of the typologies. In Figure 1-2, we see
a trend which indicates that urban regions are characterised by a lower material consumption
per capita than rural regions. However, it can also be seen that there are outliers with high
resource consumption per capita in each type of region. The differences between industrial
regions and non industrial regions are less pronounced than the criterion urban vs. rural region,

but the non industrial regions tend to have lower DMC values per cap. However, the number of

1 Mathematically, the area between the two ends of the bar is called interquartile range (IQR) because the upper limit
of the bar is the third quartile, whereas the lower limit is the first quartile of the data set. The line inside the bar indicates
the respective median of the data set. The whiskers are calculated as 1,5*IQR. Therefore, the data of the dots for

outliers are above or below the value of 1,5*IQR.
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regions for some criteria is very small, so that the distribution of the results depends strongly
on the few individual regions that make up this group (e.g. the criterion 4 = predominantly urban
regions which are also industrial regions with gaining importance only consists of two regions
(which explains why the whiskers are identical with the limits of the bar). Especially for the
typology of industrial regions with increasing importance, we only found 12 regions. Therefore,
the boxplots of the criteria 4, 5 and 6 only contain few data points (2 regions, 6 regions and 4

regions respectively) and should therefore only be interpreted with caution.

The change in the DMC per capita between 2006 and 2014 (Map 1-3) shows clear spatial
patterns: the regions in Poland, the Baltic States and Sweden, but also several regions in Bul-
garia and Romania are recording growing per capita figures for the DMC. The range extends
from a decline of -69% to an increase of +44%, with a median for all regions of -14.8%. The
two estimation models for the DMC in 2006 and 2014 are mainly determined by the number of

employees and population density.

Map 1-3: Change in Domestic Material Consumption per capita in %, 2006-2014

Change in Domestic Material Consumption per capita in %, 2006 - 2014
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Source: CIRCTER project, 2018

Origin of data: CIRCTER project, 2018

© UMS RIATE for administrative boundaries

©ESPON, 2018
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Map 1-4: Change in the employment rate

Change in the employment rate, persons aged 20-64, by NUTS 2 regions, 2006-2016
(percentage points, difference between 2016 and 2006)
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Source: Eurostat (online data code: Ifst_r_Ife2emprt)

Especially the Polish regions, but also regions in other Eastern European countries have caught
up in their economic development during this period and show a corresponding increase in
employment (see Map 1-4). Accordingly, the production volume was expanded. More resources
are needed for its production. With rising employment, private demand for goods will also in-

crease. By contrast, the declines in DMC per capita in Greece, Spain, Italy and Ireland are likely
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to be explained by below-average growth rates or even significant cuts in GDP and thus also
in employment and disposable income. Spain and Ireland were characterised by a phase of
above-average construction activity at the beginning of the observation period (and also be-
fore). This real estate bubble burst in 2008 as a result of the economic crisis and led to a partial
collapse of the real estate market, with corresponding consequences for the demand for mineral

raw materials.

Map 1-5: Change in Domestic Extraction (DE) per capita in %, 2006-2014

Given the close overlap between the DE and the DMC, it is not surprising that the trends in the
development of the DMC per capita between 2006 and 2014 are also reflected in the develop-
ment of the DE over the period under consideration: the regions with increasing DMC per capita
are generally also those regions showing an increase in their domestic extraction per capita
over time (see Map 1-5). The percentage range between the regions is accordingly similar to

that for DMC per capita. It ranges from -68% to +55%, with a median for all regions of -10.7%.
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