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DESIRE INDICATOR FRAMEWORK
1. INTRODUCTION
Resource efficiency (better defined as resource use
efficiency) represents the efficiency of deriving
socio-economic services from resources used. Socioeconomic systems require a permanent input of
resources (materials, energy, water) or use resources
such as land in order to produce and maintain their
socio-economic structure; in return, they produce
outputs of substantial air, water and soil emissions.
To manufacture goods and transport them, billions
of socio-economic activities are performed every
day. Societies extract resources and return wastes
and emissions (societal or industrial metabolism) or
interfere in ecosystem processes in order to change
ecosystems to become more useful to them. Not
only production of goods, but also transportation

services and consumption activities put a heavy burden on the environment. The sustainable use of resources moved in the centre of European policy making in the past years. With the term “resources” very
different categories and issues are addressed, among
those material, energy and water flows, wastes and
emissions, as well as land use activities and impact
on the environment, in particular climate, biodiversity and ecosystems. Resource efficiency indicators
need to address this complex structure of societynature interactions in a comprehensive way in order
to empower political action and set meaningful
targets and adequate monitoring of the global use of
resources.

2 RESOURCE EFFICIENCY INDICATORS
With the term natural resources usually a broad set
of very different categories are addressed, including
materials, energy, water, land, biodiversity, ecosystem services, as well as wastes and emissions, etc.
Structuring terms and definitions of resources and
in particular resource efficiency is required; referring
to this, the DESIRE project suggests to differentiate
three main categories of resource efficiency indicators: resource use indicators, resource efficiency indicators and environmental impact indicators.
Resource use indicators capture pressures on the
environment and are considered to be central because they represent the flows connecting socioeconomic activities to nature. Examples of such
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indicators include absolute values of input flows,
such as material use, energy use, water use, land use,
as well as output flows like wastes and emissions.
These types of indicators have a series of advantages
for policy-making processes. First, they represent a
direct link for interaction between socio-economic
activities and nature. They also can be contrasted
with biophysical limits of the earth system (thus addressing questions of “planetary boundaries” and
“safe operating space”). Finally, they are easily available because they use data from standard statistical
reporting.
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Indicators describing resource efficiency relate resource use indicators to socio-economic indicators,
therefore answer the question of how much value
has been produced with one unit of resources used
or in other words, how efficient does the society or
economy work in order to provide a certain product
or service. Given various ideas of what produced
value could be, we see two possible approaches
to estimate resource efficiency. First, resource use
can be related to economic production and value
added. By that, resource use is linked to production
(intermediate use) or final demand and illustrates
how efficient the economy produces. This perspective on resource efficiency can be implemented in
various types of indicators, such as economic output
(e.g. value added, GDP) per unit of resource input or
waste/emission output. Second, resource use can
also be linked to the societal services provided by
natural resource use. Services can be adequate housing facilities, nutrition, possibilities for commuting or
electricity. This second perspective on resource efficiency goes directly to the societal service derived
from resource use. However, a consistent implementation on the macro level still has to be developed.
Environmental impact indicators describe the effect of resource use on the natural system. We see
two aspects with regard to environmental impacts:
a quantitative (relating pressures to the available
natural stock such as the available water, metal
stocks, available land area) and a qualitative aspect
(resource use in relation to ecosystem quality such
as water quality and thus the absorption capacity
of the available water body, or metal concentration
and accessibility, or land productivity). Putting socioeconomic pressures in relation to the environmental
impacts tells us whether societies act and stay within
the sustainable limits.
In addition, socio-economic aspects (usually subsumed under impact and response indicators) have
to be considered that influence structure and quality
of resource use activities. Examples are environmental taxes, public procurement, international trade,
health, education programmes, cultural norms, etc.
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A consistent integration of these facts on a macro
(i.e. national) level is highly challenging and further
research is needed in this area.

3 DESIRE FRAMEWORK
Indicators on resource use, resource efficiency and
environmental impacts cover many different aspects
of society-nature interaction. Various disciplines
across the scientific field, political actors, NGOs and
public are involved in creating them. While there are
different socio-political discourses on how to achieve
sustainable resource use and which indicators to
take as head indicators, there is a common consensus on the need of a solid framework and methodology that allows organising and systematizing different aspects and levels of indicators. To achieve this
goal, DESIRE builds on the two well-known and internationally recognizable methodological concepts
DPSIR and Input-Output framework.

Figure 1
The DPSIR framework
Source: EEA
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3.1 DPSIR CONCEPT
DPSIR is a causal framework adopted by the European Environment Agency (EEA) and stands for
Drivers, Pressures, State, Impact and Response. The
framework helps to structure and organize indicators
along a cause and effect chain. It describes societal
and economic patterns as driving forces (drivers) for
resource use, which puts pressures on the environment, resulting in environmental impacts, and causes changes in the state of the natural system. These
changes trigger impacts back on the socio-economic
system and different areas there (examples are
impacts on human health or economic prosperity)
and eventually induce a societal response (such as
change in prices, taxes, or policies) that feeds back
on drivers and thus closes the cycle. This approach
can explain origin and costs of environmental problems and support evidence based decision-making,
by pointing to possible action points along the
causal chain. In the DESIRE project we integrated the
DPSIR framework with the metabolic perspective of
society-nature interactions (see Figure 2).

Flow indicators on resource use are considered as
pressure indicators that capture the flows right at
the interface between the socio-economic and the
natural system. The structure and characteristics of
the socio-economic system, its economic processing,
and household consumption patterns are considered
driving forces (drivers), which are strongly shaped
by the cultural, political, and economic context they
are embedded in. Responses are the decisions and
choices made within the socio-economic system
by individuals or by policy makers as a response to
changes in the societal as well as natural systems with
the aim to adapt to these. Resource use and management activities put pressure on and potentially
change the natural system, its ecosystems and ecosystem services and thus the underlying natural state.
Effects of pressures on the natural system are considered environmental impacts. Environmental impacts
interpret or weight pressures in relation to a certain
environmental threat or planetary boundary.

Figure 2
Conceptual framework
for the resource
efficiency indicator set
based on the DPSIR
framework
Source: Eisenmenger
et al. 2014
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3.2 INPUT-OUTPUT METHODOLOGY
Input-Output (IO) methodology has originally
matured in economic accounting. Typically, an
input-output table includes inter-industry flows in
monetary units as well as flows between industries
and the final demand categories (e.g. households,
government spending, capital investment, exports).
By that, IO tables allow for tracing goods from the
extraction process through manufacturing and
down to final demand and provide information on
the inputs needed by an industry to provide the respective industry output. One could say, it supplies
the “ingredients” for one unit of output of the manufacturing industries, either derived directly or also
indirectly from other industries. From an IO table,
indicators like the Gross Domestic Product (GDP) can
be derived. The Input-Output tables are highly com-

plex data sets, but consistent and comprehensive
on the macro level. National statistical offices from
all around the world provide the information in such
tables, typically at an interval of a few years.
In order to address the global resource requirements
of e.g. the European final demand, the analysis has to
go beyond national or European input-output structure, but has to acknowledge the global links in the
whole world economy. Thus, the DESIRE project uses
EXIOBASE – a global, detailed Multi-regional Environmentally Extended Supply and Use / Input Output
(MR EE SUT/IOT) model. It was developed by harmonizing and detailing Supply and Use Tables (SUT) for
a large number of countries and compiling physical
data such as emissions and resource extractions by

Figure 3 DESIRE concept based on DPSIR and the IO framework
Source: Eisenmenger et al. 2014
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industry. National country EE SUT are linked via trade
to an MR EE SUT, and transformed to an MR EE IOT.
With the EXIOBASE model environmental impacts
associated with the final consumption of product
groups can be calculated and analysed.
In the DESIRE conceptual framework on resource
efficiency indicators, the Input-Output structure is
linked to the DPSIR framework, and thus economic
production and consumption patterns are put in
relation to environmental pressures and impacts
(Figure 3). In this comprehensive view, socio-economic activities are represented by the production
(primary factor inputs and intermediate use) and
consumption (final demand) components in the
IO model, complemented by environmental inputs
(extensions). The environmental inputs enter the
production process at a certain sector and are further distributed via inter-sectoral deliveries until they

Figure 4 Resource efficiency indicators derived from
the IO model Source: Eisenmenger et al. 2014
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end up in one of the final demand categories. The
environmental extensions included in the EXIOBASE
so far consider material extraction or land use as well
as emissions (i.e. pressure indicators). Thus, the environmental extensions represent the resource use indicators and data, i.e. pressure indicators in absolute
values.
For a set of resource efficiency indicators, DESIRE will
work on applying a 2-level system. First, a limited set
of headline indicators will be proposed. These indicators will cover all resource types on the aggregate
level with respect to resource use (in absolute terms),
resource efficiency (relation to the socio-economic
system) and environmental impacts (relation to the
natural system) (see Figure 4). Second, the list of
headline indicators will be accompanied by an extended set of indicators (level-2 indicators) that comprises indicators addressing specific questions within
each resource category. Extended sets of indicators
will include response indicators, indicators on specific societal activities, indicators on sub-categories of
resources, indicators relating environmental impacts
to societal services, etc.
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This research brief is based on the results of work
package 4 “framework for indicators on resource
efficiency” of the DESIRE project. It explains how the
concept and approach behind the DESIRE project
integrates socio-economic processes related to the
resource use and environmental impacts via an
input-output framework.
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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