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Highlights

" Resource productivity in the EU economy has increased by around 44% since the year 2000. "

This article presents recent statistics on resource productivity in the European Union (EU) and its Member States.
Since the year 2000, the EU’s resource productivity has increased by around 44%. Resource productivity quantifies
the relation between economic activity - expressed by gross domestic product (GDP) - and the consumption of
material resources - measured as domestic material consumption (DMC) which is an indicator derived from
economy-wide material flow accounts (EW-MFA) . Resource productivity is an important indicator of the sustainable
development goal 12’ responsible consumption and production ’.

Resource productivity of the EU and Member States over time

Resource productivity is measured as gross domestic product (GDP) over domestic material consumption (DMC).
The latter measures the total amount of materials directly consumed in an economy by businesses for economic
production and by households. The former is a basic measure of the overall size of a country’s economy. Two
different versions of GDP are used in this article:

» GDP expressed in chain-linked volumes is used for comparisons over time as it shows the development of the
economic aggregate excluding inflation;

» GDP expressed in current prices converted into purchasing power standards (PPS) is used for cross-country
comparisons in a specific year as PPS remove differences in price levels between countries.
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Development of resource productivity in comparison with GDP and DMC, EU, 2000-2023
(2000 = 100)
150
140
130
120
110
100
90
80

&
is)
¥

I

&
S S $ § &

&§

(2

Lre) [+, =]
) k) ~
$ & & &

2
O )3
?005

S ~ © ~ A Gel ] o ™~ 2"} o
S s ] ~ ~ ~ ~ o o o %
S § & $ § § & & & & &

—a—Resource productivity —+—Gross domestic product —4+—Domestic material consumption

Note: GDP in chain-linked volumes, reference year 2015. Y-axis does not start at 0
Source: Eurostat (online data code: nama_10_gdp; env_ac_mfa; env_ac rp) eurostati|

Figure 1: Resource productivity in comparison with GDP and DMC, EU, 2000-2023 Source: Eurostat
(nama_10_gdp) (env_ac_mfa) (env_ac_rp)

Since 2000, the resource productivity of the European Union (EU) economy increased by around 44%. This growth
happened mainly with and after the global financial crisis of 2007-2008, however, before this, resource productivity
had remained rather stable. The COVID-19 recession caused a moderate decrease between 2019 and 2020 before
the trend towards more resource productivity continued (see Figure 1).

An analysis of the resource productivity components, namely GDP and DMC, helps to explain these developments.
Before 2007-8, GDP and DMC had been increasing almost in parallel resulting in a more or less stable resource
productivity. Between 2008 and 2016, the two components decoupled, i.e. developed in reverse directions.
Between 2016 and 2021, both components seemed to re-couple again, i.e. show rather parallel annual change
patterns. With the on-set of the recovery from the COVID-19 pandemic since 2021 we see a strong decoupling, with
GDP increasing by almost 4% from 2021 to 2023 while DMC has decreased by more than 3% over the same period.

The global financial crisis in 2007-8 had a very different impact on the resource productivity of the EU than the
COVID-19 recession. While the former triggered a significant growth in resource productivity, the latter caused a
moderate decrease, which, however, remained less pronounced than the GDP fall between 2019 and 2020. During
the global financial crisis and the following years, the consumption of materials — in particular for construction, i.e.
gross capital formation — dropped much more than the GDP and stayed at low levels until 2016. On the other hand,
the COVID-19 pandemic caused a much more significant shrinking of the EU economy compared with the global
financial crisis, while material consumption decreased moderately, in particular because the consumption of
construction material and biomass almost remained unchanged.

At EU country level, resource productivity developed quite differently (see Table 1). It increased in nearly all
countries between the year 2000 and today. In Ireland and Spain, resource productivity more than doubled. Despite
the COVID-19 recession, resource productivity increased between 2019-22 in some countries, most notably in
Ireland, Hungary and Malta.
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Resource productivity - GDP/ DMC by country, 2000-23
(year 2000 indexed at 100)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

EU 100.0 101.7 101.7 101.6 99.7 100.6 101.6 101.1 103.6 112.8 117.7 114.2 1229 1257 1264 128.8 131.7 132.0 132.1 133.8 131.9 134.0 140.0 1439
Belgium 100.0 87.3 99.0 101.8 106.4 113.7 111.9 108.6 109.7 116.3 121.9 1156 1259 128.2 130.5 134.2 135.9 135.0 142.8 140.1 144.8 157.5 146.6 133.6
Bulgaria 100.0 97.2 100.8 104.9 995 1051 103.3 106.7 105.0 1271 130.8 120.6 1264 1302 120.0 110.3 1288 1283 1284 1325 1293 1259 126.2 1431
Czechia 100.0 101.9 108.5 109.3 107.9 116.0 120.0 124.9 130.3 136.1 146.8 141.5 157.8 160.3 158.5 160.2 166.6 172.6 175.3 179.0 182.6 180.3 183.1 185.3
Denmark 100.0 102.7 107.8 105.2 1026 968 946 985 1022 1156 1256 114.2 114.0 1219 1233 121.2 1215 1206 1225 1231 1234 1263 1247 1355
Germany 100.0 107.4 109.7 1104 111.0 114.8 116.0 120.0 122.9 121.9 1261 122.7 127.7 126.2 129.8 136.0 137.3 1391 1452 151.8 150.6 151.0 160.8 170.7
Estonia 1000 1042 1012 836 935 999 1035 942 1023 904 935 930 946 908 983 1010 1077 961 961 1109 1149 1281 1207 1103
Ireland 100.0 1045 109.7 98.0 98.7 1016 1006 103.5 111.7 137.7 161.3 186.8 188.2 1779 1985 2395 2282 2354 2401 2478 280.0 3229 3461 3753
Greece 1000 983 996 961 1027 1034 1112 839 843 936 1010 996 1004 1054 103.0 1078 1137 1164 1218 1307 1348 1434 14586 1514
Spain 100.0 1009 952 928 930 934 928 939 1087 1281 1445 162.4 198.1 208.0 2088 2074 2189 2208 2070 2155 196.6 2027 2243 2466
France 100.0 105.9 106.4 114.2 106.7 112.0 112.2 1105 113.1 123.0 127.8 127.2 130.5 131.0 133.7 142.8 146.5 138.3 142.8 1414 1437 1388 150.1 150.9
Croatia 1000 854 783 777 716 774 768 806 725 852 992 995 1057 1025 1111 107.9 1092 1143 1148 115.0 103.5 116.2 121.2 1201
Italy 100.0 1004 956 969 948 949 945 935 1018 107.9 1134 1129 128.3 1467 149.6 155.6 157.1 160.7 160.1 157.1 155.7 1531 157.1 162.9
Cyprus 1000 1039 993 1159 1089 1118 1183 1080 744 928 1019 1043 1372 1775 1756 1807 1732 1544 1638 1605 1613 1640 1747 1640
Latvia 100.0 101.9 985 979 937 902 895 8456 914 1322 1105 98.0 1045 986 1052 1022 116.6 1076 1027 103.1 991 981 1004 954
Lithuania 100.0 1186 1051 992 989 103.0 1098 1031 996 1258 1161 1135 12584 1099 1212 1236 1224 1140 1206 1181 1117 1144 1196 1145
Luxembourg 100.0 1125 106.7 106.7 106.6 113.3 107.9 119.7 134.0 133.6 136.9 1364 139.8 1432 1398 1247 130.0 1243 1333 1355 1309 1292 1382 1463
Hungary 1000 918 1000 1024 916 832 1034 1327 1194 1369 1512 1534 173.0 1637 1247 1315 1404 1306 1203 1215 1343 1449 1604 1405
Malta 100.0 1025 109.3 953 941 1113 934 1182 1375 1281 156.2 119.1 108.9 1375 106.8 983 1009 1299 118.2 132.9 110.9 1413 1652 170.6
Netherlands 100.0 103.0 115.8 119.0 114.1 118.7 119.9 1191 1151 116.6 1201 122.7 1259 1321 131.5 131.0 145.7 1353 131.8 138.1 1455 1624 1554 181.8
Austria 100.0 1041 995 104.4 103.0 102.0 103.8 106.0 110.3 113.7 1151 111.8 118.6 1212 119.0 1245 1246 127.0 129.7 1294 119.9 120.7 1354 1397
Poland 100.0 105.9 1111 127 111.6 113.7 117.7 113.7 115.2 123.6 1211 1027 121.6 1266 134.8 141.7 1421 140.3 144.9 159.0 157.7 164.8 174.3 178.0
Portugal 1000 973 1010 1134 1063 1076 964 952 914 981 1071 1137 1189 1385 1269 1258 1375 1299 1342 1363 1391 1242 1481 1474
Romania 1000 660 730 686 702 673 677 608 625 761 938 707 765 770 771 G666 677 792 780 680 637 657 692 B39
Slovenia 100.0 1050 1047 997 1029 1102 999 965 1136 1270 1362 1526 171.0 1726 1649 1661 1776 1822 1726 1887 1856 1857 1829 1621
Slovakia 100.0 967 969 1048 959 925 1013 109.7 103.8 113.6 123.8 1255 1441 1506 1406 1484 1521 1516 1491 167.8 167.7 1736 1888 1916
Finland 100.0 100.5 102.0 994 102.3 103.3 102.8 106.2 105.7 117.9 869 909 903 786 902 930 886 946 862 917 890 930 897 967
Sweden 100.0 103.0 103.5 1044 1054 999 1116 104.9 1045 1152 107.2 104.9 104.9 1031 103.1 108.8 108.9 105.2 103.6 101.2 103.7 107.1 109.5 118.2
Iceland 100.0 11561 1271 118.6 117.56 1221 122.2 134.7 1485 2059 2169 238.5 2123 2214 2325 21556 214.6 195.2 200.0 233.6 2515 2347 2289 :
Norway 100.0 1094 1146 106.3 1022 1012 809 835 709 751 715 708 685 691 724 636 781 815 743 755 810 898 910

Switzerland 100.0 101.5 103.6 107.6 103.0 1045 1074 1113 112.6 1101 1108 1103 1146 1140 1144 1246 1234 1280 1353 1351 1371 145.0 1493
North Macedonia(") : : - - : : : : : ©1000 942 971 1014 1047 107.7 1132 1212 1240 1197 1159 1337 :

Albania(") : : : : : : : : : ©100.0 100.9 1014 931 963 855 808 1101 108.6 1134 1273 :
Serbia(") <1000 999 1114 1083 1131 1160 1299 1294 1381 1311 1326 1455 1382 1442 1380 1309 1399 1404 1376 1306 1389 :
Tiirkiye 100.0 113.0 116.6 118.6 1244 1148 1074 1106 1123 109.6 991 104.2 1222 1318 1331 131.0 133.0 1359 1522 1725 1626 1776 164 4

Bosnia and Herzegovina(') ©100.0  93.1 103.7 102.2 105.0 101.0 112.6

MNote: GDP in chain-linked volumes, reference year 2015
(:) not available

(') deviating index base year
Source: Eurostat (online data code: env_ac_rp)
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Table 1: Resource productivity by country, 2000-2023 Source Eurostat (env_ac_rp)

Variation of resource productivity across EU countries

Expressed in GDP in PPS over DMC, the resource productivity amounts to 2.7 € /kg for the aggregated EU
economy in 2023. The ratio varies considerably across EU countries from around 1 € /kg (Romania, Bulgaria, and
Finland) to more than 3 € /kg in France, Belgium, Spain, Malta, Ireland, Italy, Luxembourg and the Netherlands
(see Table 2).

Figure 2 is a scatterplot presenting DMC against GDP levels. There is no clear linear relationship between GDP
and DMC. There are countries with low GDP and high DMC, (e.g. Romania) but also countries with high GDP and
low DMC (e.g. the Netherlands). Further, there are countries with low DMC and low GDP (e.g. Greece) as well as
with high DMC and high GDP (e.g. Ireland and Luxembourg).
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Resource productivity, cross country comparison, 2023
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Figure 2: Resource productivity, cross-country comparison, 2023 Source: Eurostat (nama_10_gdp)
(demo_gind) (env_ac_mfa) Country codes
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Resource productivity, GDP and DMC, by country, 2023

GDP T . Resource productivi
c;:ist:e DMC per capita {GDPp:y’DMC} Y
(PPS per capita) “°c":;’:;}"" (PPS per kg) E:JIT:-;O}

Eu 37 835 13.9 27 100.0
Belgium 42 389 14.1 31 115.2
Bulgaria 24 143 226 11 391
Czechia 34 955 15.0 2.2 82.4
Denmark 48 319 235 2.0 75.0
Germany 44 015 12.7 34 1251
Estonia 30 557 286 11 39.2
Ireland 79 160 207 39 141.2
Greece 25 656 10.9 23 86.1
Spain 33 036 8.1 41 149.8
France 38 457 1.2 3.4 125.7
Croatia 28 697 12.5 23 845
Italy 36 612 8.4 43 158.9
Cyprus 35 786 206 18 64.3
Latvia 26 649 17.0 1.6 57.2
Lithuania 32 457 208 16 576
Luxembourg 89 966 21.3 43 156.1
Hungary 28 734 15.3 19 68.7
Malta 391N 10.2 3.9 143.9
Netherlands 48 937 8.5 5.8 212.0
Austria 46 232 16.3 28 104.3
Poland 30 943 18.0 17 62.9
Portugal 30 353 16.0 19 704
Romania 29 963 323 049 341
Slovenia 34 382 16.8 2.1 7.3
Slovakia 27933 11.3 25 904
Finland 40 302 424 1.0 35.0
Sweden 43 302 225 19 70.6
Iceland(') 45 594 18.8 24 89.1
Norway(*) 56 253 221 25 934
Switzerland(’) 47 933 10.5 45 166.7
North Macedonia() 1327 10.2 13 477
Albania() 10 255 7.2 14 525
Serbia() 14 235 19.4 07 271
Turkiye() 19 950 11.5 17 634
Bosnia and Herzegovina(®) 10 235 11.2 0.9 334
MNote: GDP in current prices, Purchasing Power Standards (PPS).
(") 2022 data instead of 2023.
(2) 2021 data instead of 2023.
(%) 2020 data instead of 2023.
(%) 2019 data instead of 2023.
Source: Eurostat (online data codes: env_ac_mfa, nama_10_gdp, demo_gind)

eurostatia

Table 2: Resource productivityy, GDP and DMC, by country, 2023 Source: Eurostat (nama_10_gdp)
(demo_gind) (env_ac_mfa)

DMC and GDP growth rates in the EU and Member States - decoupling
economic growth from material consumption

Looking at the long term change rates of DMC and GDP provides an insight on the degree of decoupling between

DMC (pressure on the environment) and GDP (economic growth). Figure 3 illustrates how far decoupling has been
achieved in the EU economy. The diagonal line represents identical change rates of both GDP and DMC. Countries
which find themselves above this diagonal line had higher DMC growth than GDP growth and did not de-couple the
two. Below the diagonal line are all countries where GDP increased faster than their DMC and which thus achieved
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at least relative decoupling. Absolute decoupling denotes absolute decrease of DMC while GDP increases and was
achieved by about one-third of EU countries over the reporting period, and the EU economy as a whole.

It is important to note that this outcome should be further investigated as it could also be the result of outsourcing
material-intensive production to other parts of the world. However, those aspects of dislocated environmental
pressures through trade are not covered by the DMC indicator. More comprehensive data which reflect materials
embodied in trade can be found in Material flow accounts - flows in raw material equivalents

Changes of DMC and GDP by country, 2000-2023
(expressed as compound annual change rates in %)
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Figure 3: Changes of DMC GDP by country, 2000-2023 Source: Eurostat (nama_10_gdp) (env_ac_mfa)

Source data for tables and graphs

* Resource productivity: tables and figures
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http://ec.europa.eu/eurostat/statistics-explained/index.php/Material_flow_accounts_-_flows_in_raw_material_equivalents
https://ec.europa.eu/eurostat/statistics-explained/images/1/1f/Resource_productivity_statistics_July2024.xlsx
http://ec.europa.eu/eurostat/statistics-explained/images/9/9c/Resource_productivity.xls

Data sources

This article uses data from economy-wide material flow accounts (EW-MFA), which are one of the European
environmental economic accounts (see Regulation (EU) No 691/2011 on European environmental economic
accounts).

Economy-wide material flow accounts (EW-MFA) provide an aggregate overview, in thousand tonnes per year, of
the material flows into and out of an economy. EW-MFA cover solid, gaseous, and liquid materials, except for bulk
flows of water and air. Material inputs into national economies include domestic extraction of material originating
from the domestic environment and physical imports originating from other economies. Material outputs from
national economies include materials released to the domestic environment (e.g. emissions to air, water and soil)
and physical exports to other economies. Material flows within the economy are not represented in EW-MFA.

A variety of material flow-based indicators are derived from EW-MFA amongst which the following:

Domestic material consumption (DMC) measures the total amount, in tonnes, of material directly used in an
economy, i.e. by resident businesses, governments and other institutions for economic production or by
households. DMC equals the domestic extractions of materials plus imports minus exports. At the same time, DMC
is the amount of materials that become part of the material stock within the economy or are released back to the
environment in form of e.g. emissions to air.

Resource productivity is defined here as GDP divided by DMC. It is important to note that GDP is expressed in
different measurement units, of which the following are used to calculate three different resource productivity ratios.
The appropriate choice depends on the context of the analysis:

« € per kg using chain-linked volume data for GDP, to be used for analysing developments in real terms over
time;

» PPS per kg using current price data for GDP expressed in purchasing power standards (PPS); PPS are
artificial currency units that remove differences in purchasing power between economies by taking account of
price level differences; these can be used when comparing across different economies at one point in time
(for one particular year);

+ € per kg using current price data for GDP, which could be used when analysing a single economy at one
point in time (for one particular year).

See also MFA metadata .
Decoupling

The term decoupling refers to breaking the link between an environmental and an economic variable. As defined by
the Organisation for Economic Co-operation and Development (OECD) , decoupling occurs when the growth rate of
an environmental pressure (for example, DMC) is less than that of its economic driving force (for example, GDP)
over a given period. Decoupling can be either absolute or relative. Absolute decoupling is said to occur when the
environmental variable is stable or decreases while the economic driving force increases. Decoupling is said to be
relative when the rate of change of the environmental variable is less than the rate of change of the economic
variable.

Context

Eurostat’s environmental accounts and statistics inform policy making under the European Green Deal. The
European Green Deal is the first of six priorities of the European Commission for the period 2019-2024. It is a
growth strategy that will transform the Union into a modern, resource-efficient and competitive economy, where
there are no net emissions of greenhouse gases by 2050, economic growth is decoupled from resource use, and
no person and no place is left behind. The European Green Deal boosts the efficient use of resources by moving to
a clean, circular economy, restore biodiversity and cut pollution. The European Green Deal is the plan to make the
EU’s economy sustainable.

Further reading:
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:02011R0691-20140616:EN:NOT
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Domestic_material_consumption_(DMC)
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Resource_productivity
https://ec.europa.eu/eurostat/cache/metadata/en/env_ac_mfa_sims.htm
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Organisation_for_Economic_Co-operation_and_Development_(OECD)

A European Green Deal — EC website

Communication and roadmap on the European Green Deal

Publication: A new Circular Economy Action Plan for a Cleaner and More Competitive Europe

Communication: A new Circular Economy Action Plan for a Cleaner and More Competitive Europe

Explore further
Other articles

» Material flow accounts and resource productivity

» Physical imports and exports

» Material flow accounts - flows in raw material equivalents

* Environmental accounts - establishing the links between the environment and the economy

Database

» Environment (env)

» Material flows and resource productivity (env_mrp), see:

Material flow accounts (env_ac_mfa)

Resource productivity (env_ac_rp)

» Circular economy indicators , see:

Circular economy indicators (cei)

Thematic section
« Environment

» Material flows and resource productivity

« Circular economy

Publications

* Energy, transport and environment indicators — 2020 edition

« Circular economy

» Sustainable Development Goals in the European Union

Methodology

+ Economy-wide material flow accounts guestionnaire and compilation guidelines
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https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&amp;uri=COM:2019:640:FIN
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1590755470418&amp;uri=CELEX:52020DC0098
https://ec.europa.eu/eurostat/statistics-explained/index.php/Material_flow_accounts_and_resource_productivity
https://ec.europa.eu/eurostat/statistics-explained/index.php/Physical_imports_and_exports
https://ec.europa.eu/eurostat/statistics-explained/index.php/Material_flow_accounts_-_flows_in_raw_material_equivalents
https://ec.europa.eu/eurostat/statistics-explained/index.php/Environmental_accounts_-_establishing_the_links_between_the_environment_and_the_economy
https://ec.europa.eu/eurostat/web/environment/database
https://ec.europa.eu/eurostat/web/environment/information-data/material-flows-resource-productivity
https://ec.europa.eu/eurostat/web/circular-economy/database
https://ec.europa.eu/eurostat/web/environment/overview
https://ec.europa.eu/eurostat/web/environment/information-data/material-flows-resource-productivity
https://ec.europa.eu/eurostat/web/circular-economy/overview
http://ec.europa.eu/eurostat/product?code=ks-dk-20-001&amp;language=en
http://ec.europa.eu/eurostat/web/circular-economy
http://ec.europa.eu/eurostat/web/sdi/overview
http://ec.europa.eu/eurostat/web/environment/methodology

External links

» European Commission — Environment — Circular economy

» European Environment Agency: The European environment — state and outlook 2015 SOER 2015

» European Environment Agency: The European environment — state and outlook 2020: knowledge for
transition to a sustainable Europe SOER 2020

» OECD — Resource efficiency
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http://ec.europa.eu/environment/circular-economy/index_en.htm
http://www.eea.europa.eu/soer
https://www.eea.europa.eu/soer-2020
http://www.oecd.org/environment/resourceefficiency.htm
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