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A B S T R A C T

Global trends in production and consumption and the associated use of natural resources are far from sustain-
able. There is a growing recognition of the need to tackle overexploitation of resources, including materials,
land, water and carbon. However, transformations to a more resource-efficient economy and society are com-
plex. This paper elaborates three possible scenarios for a resource-efficient economy in Europe. We describe
three scenarios and characterize the key differences between them. The basis of the three scenarios - Global
Cooperation, Europe Goes Ahead and Civil Society Leads - is very different governance models, worldviews and
actors who drive the process. Each scenario encompasses a number of challenges, which are also described. A
resource-efficient economy could be advanced through top-down agreements, through market-based mechan-
isms driving technological solutions, and through bottom-up behavioural changes and community based in-
itiatives focusing on both efficiency and sufficiency. In reality, a combination of these approaches is likely to be
required for the achievement of ambitious resource-efficiency targets in Europe.

1. Introduction

Global resource extraction is growing at a steadily accelerating rate.
Between 1950 and 2010, global material use increased from 5.0 to
10.3 tons per capita per annum (t/cap/a) (Giljum et al., 2014;
Schaffartzik et al., 2014). The array of pressing problems associated
with excessive resource use and their causes has been widely docu-
mented (Behrens et al., 2007). The expansion of the resource base re-
quired by human societies is approaching limits both with respect to
sources for resource inputs and global capacities of global ecosystems to
absorb the outflows. As such, growing extraction of natural resources
and their inefficient use has lead to several critical ‘planetary bound-
aries’ for environmentally sustainable development, namely climate
change, loss of biosphere integrity, land-system change, and biogeo-
chemical cycles (phosphorus and nitrogen), to be surpassed (Rockström
et al., 2009; Steffen et al., 2015). In addition, key resources are likely to
become increasingly scarce. For example, Sverdrup et al. (2017) con-
clude that the supply of key metals such as iron, aluminum, copper and
zinc, is likely to peak between 2020 and 2040, with extraction pro-
cesses likely to exhibit increasing energy intensity and cost.

In the search for approaches to curb such concerns, resource effi-
ciency has received considerable attention worldwide (UNEP, 2011).

Within the political arena, resource efficiency has been earmarked as a
priority for the overarching development strategy for Europe, through
the “Europe 2020” strategy (European Commission, 2010) and is at the
core of the “Roadmap to a Resource Efficient Europe” (European
Commission, 2011). The Roadmap to a Resource Efficient Europe out-
lines how Europe's economy can be transformed into an en-
vironmentally sustainable one by 2050. In addition, achieving the
Sustainable Development Goals (SDGs) will depend on the sustainable
management of natural resources. Some goals and targets explicitly
address natural resource management (e.g. target 12.2) and decoupling
of economic growth and natural resource use (target 8.4). Hence, it is
increasingly acknowledged that economic growth and human wellbeing
must be decoupled from resource use and associated environmental
impacts. The International Resource Panel of the United Nations En-
vironment Program provide an overview over the challenges, oppor-
tunities and potential policy measures for ‘decoupling’ (UNEP, 2011,
2014). Most resource and environmental policy efforts have thus far
concentrated on keeping the growth rate of resource use and environ-
mental consequences lower than the rate of economic growth (relative
decoupling), however various studies conclude that an absolute re-
duction in resource extraction and environmental consequences is re-
quired, either as economic growth continues (absolute decoupling)
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(Conte Grand, 2016; see also Fedrigo-Fazio et al., 2016), or if this is not
possible, at the expense of economic growth (e.g. Martínez-Alier et al.,
2010). However, the challenges of achieving (particularly absolute)
decoupling are numerous, and discussed further in Section 4.

On a practical level, in some EU member states (e.g. Germany, UK,
Austria) as well as in China, Japan and South Korea, improving the
efficiency of resource use is already a political objective. However,
prevailing efforts have only led to incremental improvements in abso-
lute levels of resource consumption. Current resource policy instru-
ments and goals remain scattered and are not able to deliver the re-
quired progress to solve pressing issues around global resource use.
Government policy efforts often rely on individual measures and con-
centrate on qualitative and operational objectives, while specific ab-
solute reduction targets for different raw materials and/or sectors re-
main limited (Bahn-Walkowiak and Steger, 2015; Bleischwitz et al.,
2012).

To address these challenges the POLFREE (Policy Options for a
Resource-Efficient Economy) project (October 2012 – March 2016)
explored new concepts and paradigms that can bring about decoupling.

This paper describes the work in the POLFREE project to develop a
vision for a resource-efficient economy in the EU (O'Brien et al., 2014)
and three possible narrative scenarios for achieving that vision by 2050.
The narratives and analysis aim to inform policy-makers, firms and civil
society actors by illustrating how distinct governance approaches might
lead to resource efficiency (and sufficiency) with different economic
and social structures in Europe. Efficiency means that material and
energy inputs per unit of production are improved whereas sufficiency
refers self-imposed restriction of consumption that in turn leads to
lower environmental pressures (Alcott, 2008; Schanes et al., 2016b).

The structure of the paper is as follows. Section 2 introduces the
scenario development process. Section 3 presents three scenarios for a
resource-efficient Europe. In Section 4, we discuss the challenges that
these scenarios pose. The paper closes with some concluding remarks
on the scenario development process and the results.

2. Exploratory Scenarios and Backcasting

“Scenarios are descriptions of journeys to possible futures. They reflect
different assumptions about how current trends will unfold, how critical
uncertainties will play out and what new factors will come into play”
(UNEP, 2002, p.320).

As the quote above demonstrates, scenarios are not predictions of
the future. Scenarios describe how the future might unfold. They explore
the possible, not just the probable, and challenge users to think beyond
conventional wisdom.

There is a range of different approaches to scenario development
and these have been described, for example, by Van Notten et al.
(2003), Börjeson et al. (2006) and Rothman (2008). The approaches
most relevant to the work reported in this paper are exploratory sce-
narios and backcasting. Exploratory scenarios look at several plausible
futures in order to understand better the implications of current un-
certainty about future developments of environmental, social and eco-
nomic factors (see for example Peterson et al., 2003). However, since
exploratory scenarios do not necessarily provide insights on how a
desirable solution could be attained (Robinson, 1990), back-casting has
been developed. The normative approach of backcasting consists of
working backwards from a particular desired future (Quist et al., 2011;
Quist and Vergragt, 2006; Robinson, 2003) to describe how this future
state could be achieved.

Scenario developers have noted that the exploratory and the back-
casting approaches both have advantages and disadvantages Kok et al.
(2015) and van Vliet and Kok (2015) argue that there is an added value
in combining the two approaches. In the combined approach, the ex-
ploratory scenarios provide a socio-economic context in which to back-
cast from a desired future. In the study reported here such a combined
approach is taken.

2.1. The Development of Three Exploratory Scenarios

Most scenario development processes begin with an identification of
key uncertainties in the drivers of change in the future. Depending on
the context, these drivers could be population change, economic de-
velopment, concern for the environment, governance models, inequal-
ities in society and a host of other factors (Jäger et al., 2007). Since the
focus of the POLFREE project was on resource efficiency, an expert
workshop of the project consortium decided that the key uncertainty to
be used for the exploratory scenarios is the governance model for re-
source use. This decision was based on a literature review and analysis
carried out in the project (O'Keefe et al., 2014).

This key uncertainty is based on a broad characterization of gov-
ernance, encompassing traditional state led institutions and actors, as
well as those emerging from individuals, community, not-for-profit and
business groups, with the full suite of formal and informal mechanisms
(O'Keefe et al., 2014). Governance mechanisms are categorized as “top-
down” or “bottom-up”. “Top-down”mechanisms are led by state actors,
often co-ordinated through international institutions. “Bottom-up”
mechanisms originate from multiple sources from the not-for-profit,
academic, business and community sectors. “Bottom-up” governance
mechanisms are non-binding but can prepare the ground for experi-
mentation and development of norms and practices that may become
accepted and thus more deeply embedded in society (Middlemiss and
Parrish, 2010).

O'Keefe et al. (2014) propose, based on the analysis of resource
governance models that three potential futures can be envisaged:

• A multilateral world with all countries recognising the importance
of coordinated action;

• A coalition-driven world in which collaboration is occurring but it is
in smaller coalitions rather than full multilateral processes;

• A world of unilateral action and bilateral agreements.

Based on this broad categorization of potential future resource
governance models, the POLFREE project consortium decided to ex-
plore the following three scenarios:

GLOBAL COOPERATION: A multilateral world with coordinated
action to reduce resource use.

EUROPE GOES ALONE: A coalition-driven world in which Europe
plays a strong leadership role in the transition to a resource-efficient
economy;

CIVIL SOCIETY LEADS: A scenario in which bottom-up actions for
resource efficiency and sufficiency are implemented in Europe.

Thus, the three exploratory scenarios provide three different con-
texts for achieving a resource-efficient economy: one in which there is
full global cooperation and a top-down governance model; one in which
there is some collaboration with other countries but Europe essentially
develops its own top-down governance of resource use; and one in
which bottom-up initiatives and unilateral actions dominate in redu-
cing resource use.

2.2. The Desired Future for Back-Casting

To support the back-casting and for a model-based evaluation of the
scenarios, a broad description of the desired future in 2050 was based
on a literature review of a range of available visions and related pro-
cesses that had created a picture of a sustainable world in the future.
Key publications examined in the literature review included the
“Roadmap to a resource efficient Europe” (European Commission,
2011), “Vision 2050 – the new agenda for business” from the World
Business Council for Sustainable Development (WBCSD, 2010), “World
in Transition: A social contract for sustainability” by the German Ad-
visory Council on Global Change (WBGU, 2011) and the “The Great
Transition: The Promise and Lure of the Times Ahead” by the (Raskin
et al., 2002). The desired future of a resource-efficient Europe in 2050,
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