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RESOURCE EFFICIENCY: POLICIES AND INDICATOR GAPS
1 INTRODUCTION
Current resource efficiency policies in the EU
benefit from the fact that the availability of solid
indicators based on accepted data has significantly increased in recent years. A rapidly growing number of nations all over the world engage
in periodic reporting of the use and the productivity of their natural resources. Given the critical needs for robust information and common
transparency in resource use, these indicator
sets now count dozens, (often competing and
contradictory). While the number of indicators

has increased, little attention has been paid to
the actual link between current resource policy
needs and indicator development. Whether
the policy needs are driving the indicator development or resource efficiency indicators are
influencing the policy arena is still an open argument. In this paper, we examine the function
that indicators usually have in evidence-based
policy-making and compare the existing gaps
between available resource efficiency indicators
with the observed policy requirements.

2 ROLE OF RESOURCE EFFICIENCY INDICATORS IN POLICY-MAKING
Indicator development may be triggered by different causes. Among many things, the existing
change in resource use, structural transitions
of the economy, changes in international trade
patterns, rise in economic affluence already
determine future increasing scarcity and rising
competition over access to strategic resources.
Therefore, there are economic threats and opportunities that play their role as important
drivers for resource efficiency indicators and targets. Indicators and targets are also prompted
by expectations to decouple economic growth
and well-being from resource consumption:
they highlight trends in resource depletion and
hold decision makers accountable. Therefore,
resource efficiency indicators perform a service
to empower political action and set meaningful
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targets and adequate monitoring of European
and global use of resources.
At the same time, policy development is a significant driver for further development of indicators.
From a geopolitical perspective, all resource efficiency policies can be viewed as interconnected
strategies, action plans, and thematic legislative
acts. The basic structural overview of such policies in context of resource efficiency is described
in Figure 1. While resource efficiency is indeed a
wide topic covered by a range of international
and state-level documents, the most power
still resides in the thematic resource laws of the
European Union. In recent years, on the EU level
the main political impact has been achieved by
the EU Roadmap for a Resource Efficient Europe.
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3 STATE OF THE ART:
AVAILABLE INDICATORS
Given the complexity of resource use, the EU
Roadmap strives for a three level comprehensive
system of indicators based on a lead indicator,
a dashboard of macro indicators and a broader
variety of thematic indicators to monitor the
various actions and milestones as defined in the
Roadmap. It outlines that resource efficiency
and more long-term innovative thinking should
guide the use of minerals, energy, water, land and
ecosystem services, including linkages between
resources and the possible utilization of waste
as a resource. Special attention is focused on the
need to integrate policy and market instruments
for a more sustainable use of natural resources.

Figure 1 Resource efficiency policy context.
Source: based on Giljum et al. 2013

International
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European
Policy Context

UNEP Green Economy Initiative
OECD Green Growth Initiative
UNIDO Green Industry Initiative, etc.
EU preceeding and on-going policies:
- 6th Environmental Action Programme
- 7th Environmental Action Programme
- Strategy on the Sustainable use of Natural
Resources
- Thematic Strategy on Waste Prevention and
Recycling of Waste
- Sustainable Consumption and Production
and Sustainable Industrial Policy Action
Plan (SCP/SIP);
- Flagship and Roadmap for a Resource
Efficient Europe and European Resource
Efficiency Platform
- Blueprint to safeguard Europe’s Waters
- EU Biodiversity Strategy
- Raw Materials Initiative
- Innovation Union;

To determine, which indicators already exist
to meet policy needs and which indicators are
still missing with respect to the current policy
agenda, the DESIRE project analysed 7 different
sets of indicators focusing on the thematic field
of resource efficiency.
These 7 indicator sets were chosen since they:
i) provide actual data at the European level and
ii) are actively maintained by regular updates.
The 7 reviewed indicator sets were:
• Eurostat Indicators of the Environmental
Data Centre on Natural Resources and
Products (EDCNRP),
• EEA Core set of indicators (CSI),
• EEA Sustainable consumption and
production indicators (SCP),
• Eurostat Sustainable Development
Indicators (SDI),
• Europe 2020 Indicators,
• UNEP yearbook Key Environmental
Indicators,
• OECD Environmental and green growth
indicators.
In the process of selection, the individual indicators were scored according to their environmental theme, location in the DPSIR framework
(Driving forces, Pressures, States, Impacts, Responses), indicator quality, trends, etc. The total
number of single indicators of the analysed sets
included 160 indicators (some sets contain the
same indicators).

- Circular economy package

National
Policy Context
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Germany’s ProgRess
Austria’s REAP
Finland’s Natural Resources Strategy, etc.
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4 INDICATOR SETS:
SIMILARITIES AND DIFFERENCES
While there is an impressive variety of data
readily available, there is no single appropriate
indicator set available to assess the full range of
concerns in the context of resource efficiency.
The coverage of themes between the selected
indicator sets is very imbalanced (Figure 2).
Two sets (EDCNRP and EEA) appear to have a
balanced selection of indicators across themes,
whereas the SDI, OECD and EU 2020 sets seem
to be more inclined to monitor indicators on
social structure. The EEA Core Set of Indicators
has a high representation of resource efficiency
indicators, and a balanced coverage across the
DPSIR framework, however the representation
of indicator types is limited.
The two most frequently occurring indicators
are in the Energy and Climate category, however, there are no repeatedly appearing indicators that deal with air pollution (e.g. emissions
or concentrations of acidifying emissions, ozone
precursors or particulate matter).

These indicators are present, but not broadly
shared across sets.
Biodiversity and ecosystem services are newly
emerging areas of concern. Not surprisingly,
there is still no single biodiversity indicator
shared by the majority sets. The only indicators
to indirectly focus on biodiversity because they
relate to habitat change are forest fellings and
built-up areas.
Surprisingly, no indicator on material use was
found three or more times among the sets. The
only indicator focused on materials describes
the generation of municipal waste. The Domestic Material Consumption (DMC) indicator (or
Raw Material Consumption, as a further development of DMC), did not show up in this list, because different indicator definitions were found
across sets. This implies that the issue of material consumption is covered across most sets,
but not through a single harmonised indicator.

Figure 2 Percentage of all indicators (within a set) devoted to specific themes
Note:
Numbers in
first bar
represent total
numbers of
indicators in
the respective
sets

Eurostat 35
EDCNRP
EEA-CSI 40
EEA-SCP 57

Source:
based on
Giljum et al.
2013
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5 INDICATOR GAPS:
REVIEW FROM POLICY PERSPECTIVE
It is not only important to know how many indicators are available in the field of resource efficiency, but also whether they can fit the policy
demands. In order to identify and discuss gaps
in resource efficiency indicators, a gap matrix
was created. The primary thematic focus was set
on the resource categories that are used by the
European Commission and in the centre of the
DESIRE project: materials, energy/carbon, water,
land. The Roadmap to a Resource Efficient Europe further addresses biodiversity and ecosystem services among the larger set of thematic
indicators; likewise for indicators related to the
socio-economic sphere, which in the gap matrix
were viewed as ‘further indicators’.
Given the complexity of the resource use, the
gap matrix spreads out from different resource
categories to different socio-economic determinants of their use (Figure 3). The vertical axis
presents the different resource categories: material use, energy, land, water and further indicators. The category “further indicators” mostly
represents driver and response indicators. The
horizontal axis refers to three dimensions: indicators addressing the social and political system, the natural state, and the environmental
domain. The latter includes pressure-oriented
and environmental impact-oriented dimensions. The horizontal axis more directly relates
to the DPSIR framework. Natural state indicators
illustrate developments of the natural capital
stock i.e. fish stocks or carbon stocks. Although
natural state indicators are of crucial importance,
data availability is still limited to both non-renewable resource stocks and stocks of biomass. The
additional dimension “social and political” refers
mainly to drivers and response indicators based
on the DPSIR concept. To some extent, drivers
and responses to resource use are found in the
categories material, energy, land and water use.
The dimension of environment/society-nature
interactions integrates resource use-oriented and
impact-oriented indicators.
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The extended gap matrix revealed that the
examined seven indicator sets did not provide
indicators for all categories and dimensions.
Additional indicators (in grey) have been added
to the matrix. They either complement the sets
or are used as individual indicators (i.e. not as
part of an indicator set) or only available as a
conceptual proposal but not yet empirically implemented.
The gap analysis shows highest coverage for the
categories “material” (41 indicators) and “energy”
(33 indicators). The majority of these indicators
are in the area of domestic resource use. Resource use indicators taking a global, life-cycle
perspective are only weakly covered (if there is
an indicator named, data quality is still lacking
in this area) and for both categories no indicators on the environmental state exist. This is not
surprising, because material and energy use indicators are mostly pressure indicators designed
to illustrate resource use rather than changes in
the natural environment. Despite the plethora
of pressure indicators, global energy use is not
addressed at all. Likewise, indicators of global
implications on resource use are underrepresented. In the context of global environmental
impact related to resource use only one indicator was identified in all five categories. Water
and land use are the resource use categories
where indicator development is weakest. Pressure and environmental impacts indicators are
insufficient, however indicators on environmental state are more advanced than for materials
and energy.
It has to be considered that a large number
of indicators in one thematic field is not automatically a sign of higher and better coverage.
There might be several indicators in place each
addressing different aspects of resource use,
some addressing similar issues but from different perspectives or with different denominators. However, this was only due to the fact that
very different indicators were used that could
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Social & Political
Driving force & Response

Environment / Society-Nature Interaction
pressure/ resource use oriented
environmental impacts related to resource use

Further Indicators

Land Use Water Use

Energy Use

Material Use

domestic / global
GHGE target progress (1)

domestic
Material use (DMC) (12)
Biomass DE (1)
Production of toxic
chemicals (3)
Recycling rates (3)
1
19
Primary energy
Fuel efficiency for average
car (6)
consumption (7)
Renewable electricity
consumption (3)
Calorie intake per capita (1)
Electricity consumption
of households (3)
Energy consumption of
transport relative to
GDP (1)
6
15
Urban waste water treatment Surface and ground water
(1)
abstraction (1)
1
Sufficiency of habitat sites
(4)
4

global
Global material use
(RMC) (5)

5

0
Total BLUE water foot
print (2)

60

2

11
Water exploitation
index (1)
1

Ecological Footprint (1) Forestry land use (6)
1

0

Species trade (global) (2)
Motorisation grade (9)
Fishing fleet capacity (1)
Green patents (7)
Environmental taxing (2)
Investment by institutional
sectors (8)
Household sizes (4)
Tertiary educational
attainment (2)

16
Greenhouse gas
emissions (11)

global

6

domestic /global

[Environmentally
weighted consumption [Maximum
(EMC)]
sustainable yield]
0
0
Carbon footprint (1)

[Animal products in
nutritional energy]

1
[Domestic land demand]

domestic
Emissions of air
pollutants (12)
Status of marine fish
stocks (4)

Natural State
state

1
[Water footprint]
0
[LEAC, eHANPP]
0

[Raw oil stocks]
0
Available fresh
water resources
6
Species of European interest (2)
2
Global & European
temperature (6)

0

No clear assignment
possible
0

Notes:
1. Numbers in brackets indicate the total number of indicators covered by this thematic
group; numbers below each indicator type show the total number of indicators related;
2. Grey indicators in square brackets are taken as possible examples from the BIO IS et al.
(2012) study;

No clear assignment
possible
0

No clear assignment
possible
0
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3. Color codes: red colored fields indicate that the number of indicators in the specific module
is zero; green color indicates 5 or more indicators;
4. Abbreviations: GHGE = greenhouse gas emissions; DMC = domestic material consumption;
RMC = raw material consumption; EMC = environmentally-weighted material consumption.

Figure 3 Gap matrix showing resource efficiency thematic fields and available indicators for these fields.
Source: Giljum et al. 2013

be summarized as “material use” indicators.
Thus, fewer indicators in some cases might very
well be a sign for higher clarity and consensus
among policy makers. Therefore, increasing
demand by policy-makers has also caused an
increase in requirements for resource efficiency
indicators. Approaches for more consistency
and coherence in the EU legislation demand
indicators that are “RACER” in nature (relevant,
accepted, credible, easy and robust).
Finally, the review of policy documents, as well
as background stakeholder interviews exposed
a lack of consistency and monitoring in many
key fields. While significant work has already
been done in estimating key resource use indi-
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cators, lack of information and therefore significant concerns are raised in the following areas:
• lack of consumption-based (footprint-type)
indicators from a global perspective,
• insufficiency of indicator disaggregation 		
by economic sectors and household
consumption area,
• need for improved indicators for water use
and land use and,
• lack of comprehensive biodiversity
indicators as well as specific indicators
covering key areas for a more resource
efficient economy, such as circular
economy indicators.
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This research brief is based on the results of work
package 3 of the DESIRE project. It explains how the
existing resource efficiency policies and indicators
are related and explores the most significant indicator
gaps that are required to be filled for political
decision-making.
DESIRE (Development of a System of Indicators for
a Resource Efficient Europe) is a FP7 (Seventh Framework Programme) project that develops and applies
an optimal set of indicators to monitor European
progress towards resource-efficiency.
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