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SUMMARY
Global material use has tripled during the past four decades, in particular as a result of increasing
living standards. The use of materials, which need to be extracted from our environment, can pose
environmental challenges. It can also be threatened by resource scarcity and price volatility. This is
particularly true for Europe, which is strongly dependent on imported materials.

There are a number of ways to consider material use in the European Union (EU). The breakdown of
material use by types of materials indicates that non-metallic minerals, which include sand and
gravel, account for almost half of the materials used in the EU. Material flows provide an overall
picture of how materials enter, are used and finally leave the economy. Some of these materials stay
in stocks, which are growing year after year. However, the efficiency of material use, measured
through resource productivity, has increased substantially since 2000, in part as a result of the
economic crisis.

Material use in the EU is steered by policies related to different areas such as energy, waste and
industry. Relevant policy documents include the 2011 roadmap to a resource-efficient Europe, the
2013 seventh Environment Action Programme and the 2015 circular economy action plan.

The EU supports these policies with funding. Funding channels include the Horizon 2020 framework
programme for research and innovation, which allocated about €635 million between 2014 and
2020 for research on raw-material-related challenges. The European structural and investment
funds also support developing more efficient material use practices.

The European Parliament has advocated making the use of harmonised indicators for resource
efficiency legally binding in the Member States and setting targets for increasing resource efficiency.
Parliament has also supported broadening the scope of eco-design requirements to gradually
include all relevant resource-efficiency features in product-design requirements.
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Introduction
A 2016 report by the United Nations' Environment Programme notes that global material use has
tripled during the past four decades. It lists population growth and rising living standards among
the reasons for this increase. The report suggests that since 2000, improving living standards have
been the strongest driver of material-use growth.

Recent research indicates that in 2017, 92 billion tonnes of materials (or 12 tonnes per capita) were
used globally. This includes all materials from both renewable and non-renewable sources, which
are used for everything we consume, including food, fuels, construction materials, clothes and
various disposables.

In the European Union, 6.8 billion tonnes of materials (or 13.3 tonnes per capita) were used in 2016,
according to Eurostat.1 This includes all materials used in the EU economy, whether extracted in the
EU or imported.2 Per capita consumption of materials varies significantly across EU Member States,
from 8.5 tonnes in Italy to about 31.5 tonnes in Finland.3 Material use in the EU has been declining
in recent years, decreasing to the current level from 7.6 billion tonnes (or 15.6 tonnes per capita) in
2000. Despite this, the EU's per capita consumption is still above the global average, even though
Eurostat estimates that with the current growth rates, per capita material consumption in the world
could exceed the EU-28 level in 2018.

The use of materials that need to be extracted from the environment can pose environmental
challenges. It can also be threatened by resource scarcity and price volatility. This is particularly true
for Europe, which is strongly dependent on imported materials. Measured in raw-material
equivalents, about 40 % of material inputs into the EU economy are imported.4 Policy responses to
natural-resources scarcity include improving resource efficiency and adopting circular economy
policies. In its 2015 circular economy action plan, the Commission indicated that the circular
economy is expected to 'boost EU's competitiveness by protecting businesses against scarcity of
resources and volatile prices'. In this context, a 2015 report by the Ellen MacArthur Foundation
estimates that 95 % of the material and energy value of raw materials was lost after their first use in
Europe in 2012.

Human influence on the flow of materials

The use of resources in an economy is also referred to as 'society's metabolism', which underlines the
interdependence between human societies and their biophysical environment. However, even if human
society is based on resources from the biophysical environment, it uses them in a manner that changes
the flow of materials and poses many environmental challenges. These challenges, associated with
economic ones, have contributed to putting the circular economy concept high on the political agenda.

Whereas in the natural environment, materials generally flow in cycles, human use of resources often
follows a rather linear model, where resources end up as waste instead of returning back to use. Even the
use of biologically-based materials is not circular by default, as the production of biomass causes emissions
and can damage soil and water resources. The aim of the circular economy is to transform the use of all
materials by applying a model that would be restorative by design and would support both ecosystems
and economic growth.

In the context of a circular economy, a distinction is generally made between biological and technical
cycles. On one hand, biological ingredients or 'nutrients' would be designed and used in a way that
enables returning them safely back into the biosphere. Technical nutrients, on the other hand, would be
designed to keep circulating in technical cycles without entering the biosphere.

Source: Ellen MacArthur Foundation: Towards the Circular Economy. Economic and business rationale for
an accelerated transition.

http://wedocs.unep.org/bitstream/handle/20.500.11822/21557/global_material_flows_full_report_english.pdf?sequence=1&isAllowed=y
http://www.materialflows.net/global-trends-of-material-use/
http://appsso.eurostat.ec.europa.eu/nui/show.do?query=BOOKMARK_DS-075779_QID_742E9060_UID_-3F171EB0&layout=TIME,C,X,0;GEO,L,Y,0;UNIT,L,Z,0;MATERIAL,L,Z,1;INDIC_ENV,L,Z,2;INDICATORS,C,Z,3;&zSelection=DS-075779MATERIAL,TOTAL;DS-075779INDICATORS,OBS_FLAG;DS-075779INDIC_ENV,DMC;DS-075779UNIT,THS_T;&rankName1=INDIC-ENV_1_2_-1_2&rankName2=MATERIAL_1_2_-1_2&rankName3=UNIT_1_2_-1_2&rankName4=INDICATORS_1_2_-1_2&rankName5=TIME_1_0_0_0&rankName6=GEO_1_2_0_1&sortC=ASC_-1_FIRST&rStp=&cStp=&rDCh=&cDCh=&rDM=true&cDM=true&footnes=false&empty=false&wai=false&time_mode=ROLLING&time_most_recent=false&lang=EN&cfo=%23%23%23%2C%23%23%23.%23%23%23
http://ec.europa.eu/eurostat/statistics-explained/index.php?title=Material_flow_accounts_and_resource_productivity&oldid=332569
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52015DC0614
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/EllenMacArthurFoundation_Growth-Within_July15.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/Ellen-MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf
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Material use in the EU
There are a number of ways to consider material use in the EU. Often the starting point for analysis
is to break down material use into different types of materials. Material flow charts can be used
to give an overview of how different materials enter, are used and leave the economy. As a
significant share of materials end up being temporarily added into material stocks (such as
buildings and infrastructure), analysing developments in their composition also provides important
information. Resource productivity is used to track how the efficiency of material use evolves. The
following sections of this paper provide an overview of the current state of material use in the EU
using these four concepts.

Types of materials used
Primary raw materials can be grouped into four
main categories of materials: fossil energy
materials, which refer to all non-renewable energy
sources such as coal, natural gas or crude oil;
biomass, which includes non-fossil materials of
biological origin such as wood, crops, dairy and
other foods; metals, which not only include metal
ores but also all the materials derived from a mine
for the extraction of metals; and non-metallic
minerals, which include materials such as sand,
gravel and fertiliser minerals.

In the EU, non-metallic minerals (mainly used as
construction material) account for almost half of all
materials used by weight. Their use can be strongly
affected by changes in the economic situation. For
these reasons, non-metallic minerals have a large
influence on the overall development of domestic
material consumption. Between 2007 and 2014, for
example, the use of non-metallic minerals fell by
31 %, inducing a 20 % decline in overall domestic
material consumption.5

Indicators for material consumption

Domestic material consumption (DMC) is the main indicator for measuring the amount of materials used
in an economy. It reflects the quantity of raw materials extracted from the domestic territory, plus physical
imports minus physical exports. Domestic material consumption is measured as tonnes of extracted
natural resources per year. In the EU, it is estimated on the basis of economy-wide material flow accounts,
which take into account all solid, gaseous and liquid materials, except for air and water.

Domestic material consumption reflects the weight of traded goods, not the weight of materials extracted
to produce them. In contrast, raw material consumption (RMC) also takes into account the extracted raw
materials needed to produce the goods and services consumed. Raw material consumption is therefore
also referred to as the 'material footprint'. The flows of raw material consumption are expressed in 'raw
material equivalents'. Whereas raw material consumption is able to better capture the actual total use of
materials, it is also related to a higher statistical uncertainty, as models used to calculate it are still under
development.

Source: Eurostat: Statistics explained. Material flow accounts statistics – material footprints.

Figure 1 – Domestic material consumption by
main category, EU-28, 2016 (tonnes per capita)

Source: Eurostat.
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After they have been used, products and materials can be recycled and re-used as secondary raw
materials. According to Eurostat data, the contribution of recycled materials to the overall raw
materials demand has, however, stayed rather low for most materials. The contribution of recycled
materials to the overall demand is highest for metal ores, which however account for only a small
share of the total use of materials by weight.6

Material flows
Material flows provide an overall picture of how materials enter, are used and finally leave the
economy. Material inputs into the economy include both materials from domestic extraction and
imports. Material outputs from the economy include waste, materials released into the domestic
environment (most often as emissions), and exports to other economies.

Materials are processed either to be consumed immediately or to be temporarily added to material
stocks.7 The flow of materials in the economy is depicted in Figure 2 below, where the width of each
section corresponds to the quantity of the flow. The loop describes the materials that are recycled
after use and therefore return to materials available for processing in the economy.

Imports account for about one-fifth of all materials processed in the EU-28 (when measured in
domestic material consumption). Whereas the share of imports of non-metallic minerals and
biomass is rather low, in 2014, about 57 % of fossil fuels and 40 % of metals processed in the EU were
imported.8

Figure 2 – Material flows in the EU-28 (billion tonnes, 2014)

Source: Eurostat.

http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=cei_srm010&plugin=1
http://ec.europa.eu/eurostat/web/circular-economy/material-flow-diagram
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As Figure 2 above illustrates, the amount of materials that return back to the EU economy through
recycling is rather small compared to the total amount of processed materials. There are two main
reasons for this. First, a considerable share of processed materials (39 % in 2014) are used to provide
energy and are therefore not available for further use. Second, an even bigger share (44 % in 2014)
accumulate in societal stocks (more details in the section below).

Another way to look at material flows is through the 'circular material use rate', in other words the
share of materials recovered and fed back into the economy, contributing to a reduction in the need
to extract primary raw materials. In 2014, the circular material use rate for the EU-28 was 11.4 %.9

Material stocks
In 2014, 3.5 billion tonnes of materials were added to societal stocks in the EU. These stocks are made
up of buildings, infrastructure and other long-life goods. Eventually, after varying lifespans,
materials held in stocks are discarded and end up either as waste or are recycled. However, the
amount of materials that are discarded annually is much lower than the amount of materials added
to the stocks, resulting in stock growth.

Besides, maintaining and operating material stocks requires considerable amounts of materials and
energy. Research published in 2017 notes that material stocks are key to closing material loops, as
they determine the configuration and quantity of future waste flows and their recycling potential.

A clear majority of materials in stocks consist of non-metallic minerals, most of which are used for
construction. In 2014, 3.1 billion tonnes of non-metallic minerals were added to stocks in the EU. At
the same time, only 0.7 billion tonnes of non-metallic minerals were discarded from stocks.

Resource productivity
Resource productivity is an indicator for the efficiency of material use. It is measured as the ratio
between gross domestic product (GDP) and domestic material consumption. As shown in Figure 3
below, resource productivity in the EU increased by 38.8 % between 2000 and 2016, although this
increase is partly attributable to the economic crisis and the subsequent fall in domestic material
consumption since 2007. Despite the decline in domestic material consumption since 2007, GDP

Figure 3 – GDP, material consumption and resource productivity in the EU (2000-2015)

Source: Eurostat (gross domestic product; material flow accounts in raw material equivalent).
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http://ec.europa.eu/eurostat/tgm/table.do?tab=table&init=1&language=en&pcode=cei_srm030&plugin=1
http://www.pnas.org/content/114/8/1880
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=naida_10_gdp&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=env_ac_rme&lang=en
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has nevertheless continued to grow. This suggests that the EU has partly decoupled economic
growth from resource use. Like material consumption, resource productivity also significantly varies
between Member States, although it has been improving in nearly all of them.10

EU policies
Material use in the EU is steered by policies and legislation targeting different policy areas such as
energy, waste and industry. The policies mentioned here are some of the most central ones setting
the overall direction and targets for material use in the EU.11

The Commission Roadmap to a resource efficient Europe published in 2011, aims to steer the EU
towards an economy where resources are used sustainably and where growth is decoupled from
resource use. Announced measures include:

 encouraging sustainable production practices by means of green public
procurement and a system for benchmarking environmental performance;

 strengthening the market for secondary raw materials;
 reviewing waste legislation;
 correcting market prices to ensure they reflect the environmental impacts of using

resources.

The 7th Environmental Action Programme, adopted by the European Parliament and the Council in
2013, guides EU environmental policies until 2020. The programme's vision for 2050 refers to a
situation where 'our prosperity and healthy environment stem from an innovative, circular economy
where nothing is wasted and where natural resources are managed sustainably.' For instance, the
programme calls for:

 improving the resource efficiency of products, setting resource efficiency targets and
establishing indicators to measure it;

 strict application of the waste hierarchy through, for example, more effective
prevention and recycling practices.

In 2015, the Commission adopted a circular economy action plan, which announced measures
intended to maintain the value of materials and resources for as long as possible. The measures
target the whole life cycle of products, from product design to waste management. Some examples
of the announced actions include:

 developing product requirements to make sure materials are used efficiently;
 encouraging sustainable consumption, for instance, by revising criteria for green

public procurement;
 revising waste legislation, such as recycling targets and extended producer

responsibility schemes;
 strengthening the market for secondary raw materials through, for instance, quality

standards.

So far, EU policies have not set quantitative resource-efficiency or productivity targets, although
some Member States have set their own national targets.12

A 2016 report by the European Environment Agency highlights that economic reasons are the most
important drivers of material efficiency policies in the Member States. The economic drivers
include increasing competitiveness, securing the supply of raw materials and energy, and reducing
dependency on imports.

Progress towards a more efficient use of materials is monitored through different sets of indicators.
The resource efficiency scoreboard was designed to monitor the progress towards the goals of the
Roadmap to a resource efficient Europe. The indicators of the scoreboard are divided on three levels
and are all intended to depict changes in the use of natural resources. The scoreboard is maintained
by Eurostat. Another set of indicators has been developed to monitor progress towards the goals of

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52011DC0571
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32013D1386
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52015DC0614
https://www.eea.europa.eu/publications/more-from-less
http://ec.europa.eu/eurostat/web/environmental-data-centre-on-natural-resources/resource-efficiency-indicators/resource-efficiency-scoreboard
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the circular economy action plan. The circular economy monitoring framework, also maintained by
Eurostat, includes indicators for four different dimensions of the circular economy: production and
consumption, waste management, secondary raw materials, and competitiveness and innovation.

Securing access to certain raw materials is especially important for the EU. In this context, the
Commission regularly updates a list of critical raw materials, identified on the basis of their special
importance to the economy, combined with high uncertainties related to their supply. The most
recent list from 2017 identifies 27 such materials for the EU. Many of them are metals or minerals of
key importance for high-tech products. China is the largest supplier of critical raw materials.13

EU funding
The European Union supports these policies with funding. Between 2014 and 2020, about
€635 million were allocated from Horizon 2020 for research on raw-material-related challenges.
The range of funded topics goes from developing more sustainable production practices and new
innovations enabling substitution of raw materials, to improving the recycling of raw materials or
strengthening the potential of small businesses for their sustainable use.

Some investments made through the European structural and investment funds also support
developing more efficient material-use practices. For example, the €2.3 billion invested in
environmentally-friendly production processes and resource efficiency of SMEs, and the €5.5 billion
invested on improving waste management over 2014-2020, also partly contribute to a more
productive use of materials.14

European Parliament's position
In its resolution of 9 July 2015 on resource efficiency: moving towards a circular economy, the
European Parliament called for the Commission to propose 'a lead indicator and a dashboard of sub-
indicators on resource efficiency'. It further pointed out that 'the use of these harmonised
indicators should be legally binding as of 2018, and they should measure resource
consumption, including imports and exports, at EU, Member State and industry level and take
account of the whole lifecycle of products and services and should be based on the footprint
methodology, measuring at least land, water and material use and carbon'. Parliament also
called on the Commission to propose a target to increase EU-level resource efficiency by 30 %
by 2030, compared to 2014 level, and on Member States to introduce individual targets.
Moreover, Parliament urged the Commission to broaden the scope of eco-design requirements
'to cover all main product groups, not only energy-related products; gradually including all
relevant resource-efficiency features in the mandatory requirements for product design'.

The potential of circular material use to reduce CO2 emissions

Increasing circularity in material use could also lead to considerable CO2 emission reductions. According
to a 2018 report, CO2 emissions from heavy industry could be cut by 56 % (or nearly 300 million tonnes)
by 2050, if more circular practices were applied during production. The reductions would mainly result
from recirculating materials already produced, enhancing material efficiency and creating new circular
business models, such as those based on sharing. As industry currently accounts for about 40 % of total
greenhouse gas emissions, reducing industrial emissions is pivotal for meeting the global target of
limiting warming to 2°C.

Source: The circular economy - a powerful force for climate mitigation, Material Economics, 2018.

http://ec.europa.eu/eurostat/web/circular-economy/indicators/monitoring-framework
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52017DC0490
https://media.sitra.fi/2018/06/12132041/the-circular-economy-a-powerful-force-for-climate-mitigation.pdf
https://media.sitra.fi/2018/06/12132041/the-circular-economy-a-powerful-force-for-climate-mitigation.pdf
https://cohesiondata.ec.europa.eu/
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2015-0266
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ENDNOTES
1 If not mentioned otherwise, the statistics in this briefing are based on Eurostat material flow accounts that describe

the material flows in and out of the economy. They cover all solid, gaseous and liquid materials, except for air and
water.

2 The indicator used here to track materials use in the EU, known as ‘domestic material consumption’, only takes into
account the materials used within the economy. It does not reflect the 'footprint' of imported materials (materials
extracted to produce materials and goods subsequently imported in the EU). Taking into account the whole raw
material consumption of imported products, total raw material consumption in the EU in 2015 was 7.1 billion tonnes
according to Eurostat estimates.

3 Domestic material consumption of a country is influenced by factors such as the availability of raw materials, natural
conditions and structure of the economy. For instance, the particularly high per capita domestic material consumption
in Finland can be explained by the cold climate and sparse population as well as the strong forest and mining
industries, all of which require using large amounts of materials. For more country-specific information, see the country
profiles on material resource efficiency by the European Environment Agency.

4 See material flow accounts in raw material equivalents.
5 The fall was due to the economic crisis that especially affected the construction industry.
6 See detailed flow diagrams by types of materials, for an overview of the role of recycling in each material flow.
7 For a more detailed explanation of material flows, see W. Haas et al., How Circular is the Global Economy?: An

Assessment of Material Flows, Waste Production, and Recycling in the European Union and the World in 2005, Journal
of Industrial Ecology, Vol. 19, Issue 5, 2015.

8 See detailed flow diagrams by types of materials.
9 Like recycling rates, the circular material-use rate reflects the flow of materials in technical cycles, and does not reflect

the biological cycles of nutrients.
10 See Eurostat for statistics on resource productivity across Member States.
11 For a more detailed overview of EU policies on material use and resource efficiency, see chapter 1 of the 2016 report

More from less – material resource efficiency in Europe, by the European Environment Agency.
12 According to the European Environment Agency's 2016 report, nine Member States – Austria, Estonia, France,

Germany, Hungary, Latvia, Poland, Portugal, and Slovenia – had national targets in 2015.
13 For more information on critical raw materials, see the Commission's 2018 Report on critical raw materials and the

circular economy.
14See Cohesion policy support for the circular economy on Commission’s website.
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