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Preface

ated for their applicability to a German context. This preliminary
study provides a comprehensive basis for the discussions and
analyses planned for the Circular Economy Initiative Deutschland.

The preliminary study „Pathways Towards a German Circular Economy“ has been compiled in preparation for the Circular Economy
Initiative Deutschland. The initiative, carried out under the guidance of acatech – National Academy of Science and Engineering,
is funded by the German Federal Ministry of Education and Research (BMBF). The Circular Economy Initiative Deutschland aims
to initiate a dialogue as to how the economy can be systemically
transformed from a linear to a circular model. Various working
groups will develop specific approaches for implementing circularity and identify solutions to existing barriers. A further objective
of the initiative is to provide more precise estimates of the potential of a Circular Economy in Germany. The insights developed in
the initiative will result in a roadmap which outlines a transition
pathway for Germany towards a Circular Economy.

This groundwork was led by acatech – National Academy of Science and Engineering (Vice-President Thomas Weber and the
team in the Circular Economy Initiative Deutschland Office) in cooperation with SYSTEMIQ (Martin Stuchtey and the Material-Platform-Team). As an independent, non-profit organization, acatech
provides a forum for the scientific, engineering and business communities and society at large to debate future issues of science,
engineering and technology policy. In line with its two-pillar
model, acatech combines the expertise of prominent scientists
from different disciplines with the expert knowledge of representatives of technology companies and associations. Set up as a B
Corporation, SYSTEMIQ sees itself as a catalyst for good disruption in critical economic systems with the aim of achieving the
Paris Agreement’s 1.5-degree target and the UN Sustainable Development Goals. SYSTEMIQ builds and supports coalitions, advises pioneering businesses and policy makers, invests in
promising solutions and itself forms companies to fill gaps in the
market.

In order to set the course for the Circular Economy Initiative
Deutschland and get it off to the best possible start, the present
preliminary study analysed and discussed key conditions for a successful implementation. The preliminary study builds on the experience gained by European countries which have been moving
towards a Circular Economy by developing roadmaps or similar
Circular Economy strategies. The lessons learned and best practices established by these countries were investigated and evalu-

Prof. Dr.-Ing. Thomas Weber
Vice-President acatech –
National Academy of Science and Engineering
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and are often interdependent. They include not only fiscal barriers
but also operational and technical challenges at the corporate
level.

The European Union and many member states have developed
strategic plans for a transition to a resource-efficient economy
based on the principles of a Circular Economy. Countries outside
Europe, such as China, Japan and Canada, have also been following these guiding principles. There is currently no such plan
for Germany.

Assuming that Germany can also benefit from a Circular Economy
as a way of reconciling environmental goals with greater productivity, innovative capability, competitiveness and employment,
there is a need for action. Germany must use its existing skills
and structural strengths to show that decoupling economic growth
from resource consumption is a competitive advantage. Compared
to some other European countries, discussion of this issue is only
just beginning in Germany. It is indeed true that there are major
policy instruments providing targeted support for the transition
to a Circular Economy, an increasing number of initiatives and
stakeholders are addressing the issue and a comprehensive public
funding strategy is in place. However, what is still lacking among
society as a whole is a joint vision of the transition to a Circular
Economy which describes the fundamental motivation for systemic
change, links it to existing political goals in other policy areas,
and develops a narrative which emphasizes the overarching relevance of a Circular Economy.

This preliminary study is a contribution to the growing public debate around a Circular Economy in Germany. Enabled by funding
from Stiftung Mercator and the European Climate Foundation,
this publication provides the basis for the Circular Economy Initiative Deutschland initiated by acatech – National Academy of
Science and Engineering – and SYSTEMIQ.
The initiative, which was launched at the beginning of 2019, has
a political mandate and funding from the German Federal Ministry
of Education and Research (BMBF). It brings together business,
science and societal stakeholders with the intention of developing
a shared vision for a Circular Economy in Germany, investigating
specific applications and supporting their implementation while
also identifying conditions favourable to a Circular Economy.
The literature reviews and expert surveys carried out by acatech
and SYSTEMIQ consolidate the experience of European countries
which have already developed roadmaps or comparable Circular
Economy strategies. The resultant insights thus form the basis
for the more detailed analyses and discussions within the Circular
Economy Initiative Deutschland.

A Circular Economy in Germany
The Circular Economy is increasingly perceived as an important
concept with which ecological and economic goals can be reconciled. Policy makers, business, science and civil society have, however, only just started a dialogue around its potential. Initial calculations indicate that implementing a Circular Economy has
considerable positive potential. In Europe, for instance, it might
be possible to cut emissions from material-intensive industries
and value chains by up to 50 per cent or to generate net social
benefits of 900 billion euro per year by 2030. However, these
numbers have not yet been scientifically confirmed.
At the same time, there are also barriers to a successful transformation to circularity. These are encountered at virtually all levels

This paper is intended to initiate a debate which will lead toward
this vision. It develops various proposals as to how this vision
can be systematically developed and implemented jointly between
all relevant stakeholders. These proposals will then be addressed
in greater detail in the Circular Economy Initiative Deutschland
working groups and the outcomes of the initiative will be synthesized into a Circular Economy Roadmap for Germany.

Circular Economy Strategies in European Countries
A series of European countries have already developed Circular
Economy roadmaps and strategies, some of which have been implemented. This preliminary study is based on an analysis of
these Circular Economy roadmaps and strategies as well as expert
interviews with the relevant political stakeholders.

List of analysed countries/regions:
- Denmark
- France
- England – London
- The Netherlands
- Portugal
- Slovakia

- Finland
- Italy
- Luxembourg
- The Netherlands – Friesland
- Scotland
- Slovenia
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The team of authors has summarized the results of the analysis
in chapter 4 in the form of 24 essential insights which show:
n

The impetus for change originated from different parts of society. For instance, in the Netherlands it was the Parliament,
in Slovenia a non-profit organization and in Luxembourg individual companies which approached the Ministry of the
Economy. At a political level, various ministries, recognizing
the cross-sectoral nature of a Circular Economy, often worked
together in devising national strategies.

n

The motivation for the transformation to a Circular Economy
is to achieve various national and international goals such
as competitiveness, minimized dependency on raw material
imports, climate protection, etc. Economic goals are the primary focus here. A Circular Economy is thus not an end in itself but a means for achieving higher-level goals.

n

n

n

6

Linking a Circular Economy to higher-level goals has meant
that, with the exception of the Netherlands, none of the countries has defined a specific circularity target. Within the higher-level goals, the countries did nevertheless use indicators
to measure the impact of their actions for fostering a Circular
Economy. There is agreement that the indicators used are insufficient for measuring the impact of actions which are intended to support a transition to a Circular Economy. Effort
is being put into further development, taking account of the
EU Monitoring Framework.
Two types of strategy can be identified from an analysis of
the countries’ strategies. Some are stated in very general
terms and aim to create a common understanding of a Circular Economy (inclusive, non-mandatory approach). Others
examine the effects of various circularity policy levers in detail
and derive specific activities and responsibilities (explicit approach). Which strategy is selected depends to a great extent
on pre-existing Circular Economy activities.
Generally, key themes were not systematically derived from
a science-based analysis of potential and options, but were
instead, directed by current political goals (e.g. hundred-percent recycling rates for plastics waste in France), strategic relevance to the country as a location for industry (e.g. forestry
in Finland) or were intended to harmonize different national
goals with a Circular Economy strategy.

n

All countries identified inclusion in pre-existing activities
and a broad stakeholder base to be vital for generating momentum and making good use of resources. In almost all
countries, businesses were included not only as drivers but
also as the most important target audience. The scientific
community was primarily included in order to investigate specific issues. Some countries actively included representatives
of civil society, for example by means of multi-stakeholder
workshops and working groups (France, Slovenia and Luxembourg). While deriving specific strategic conclusions from the
processes did prove complicated, it had an educational effect.

n

Close interaction between national and regional governments played a part in many countries, allowing better account to be taken of regional differences.

n

The measures defined in the strategies encompass negative
and positive economic incentives, regulatory instruments, information tools, education and research. Although a number
of measures are already being implemented, it is not yet possible to assess their overall effect.

n

Given the impact of a Circular Economy on society as a whole,
the measures are directed at business, science and civil society. In relation to business, the emphasis is often on providing incentives and promoting networking. The scientific
community receives targeted support to investigate issues of
relevance to a Circular Economy. The responsibility of consumers, on the other hand, is not addressed at all by many roadmaps (Denmark) while others are very clear about
consumer responsibility (Italy and France).

Conclusions for a Circular Economy Initiative
in Germany
The analysis of other countries’ experience and the major insights
obtained provide valuable lessons, highlighted in text boxes in
chapter 4, which can help to shape a Circular Economy strategy
for Germany. In the concluding chapter 5, the team of authors
has taken these insights and the lessons learned from them and
set them out in ten propositions which can be viewed as a foundation for further dialogue to develop a German Circular Economy
strategy. The ten propositions are shown in figure 1 below.

Executive Summary

Why –
fundamental motivation for systemic change
Develop a concrete shared vision for the Circular Economy as a means
for achieving important social goals

How – measures
for implementation
Who prime movers
and drivers of
transformation
Establish an independent operational unit
for driving forwards
a Circular Economy
in Germany across
disciplines and
policies

Initiate specific measures for fostering
business models and technologies
Establish "circular clusters" to focus development
on fields of particular significance for the future
Initiate an educational initiative to embed the
central ideas of a Circular Economy and the systemic
approach in relevant curricula
Position Germany in the EU and internationally
as a Circular Economy pioneer.

Where to –
the target
system
Develop a consistent
system of targets and
indicators for control
and tracking
Systematically prepare
specific proposed solutions to barriers and
incentives for the
Circular Economy
Develop a national
Circular Economy
roadmap based on the
vision and target system

With whom –
engagement of interest groups
Establish a cross-sectoral, pre-competitive space in which
information is openly exchanged, partnerships are established
and (industry) standards are defined

Figure 1: Options for shaping the transition to a Circular Economy in Germany (Source: own presentation).

This preliminary study is a contribution to the growing public debate around a Circular Economy in Germany. Specifically, it will
be the starting point for discussions in the Circular Economy Initiative Deutschland, which will build on these insights in the
course of its work and investigate individual elements in greater
detail in the planned working groups. With its political mandate,
the initiative will bring together business, science and societal

stakeholders to (1) develop a shared vision for Germany, (2) investigate specific applications and support their implementation
and (3) identify enabling factors for a Circular Economy. The Circular Economy Initiative Deutschland is funded by the German
Federal Ministry of Education and Research and is led by acatech
in cooperation with SYSTEMIQ.
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1

Introduction

A paradigm shift away from a resource-intensive linear economy
towards a resource-efficient, productive Circular Economy (CE) is
currently under discussion. As an industrial and exporting nation,
the stakes are thus high for Germany, because this change would
entail a complete reinterpretation of the “Made in Germany“
model.
Based on the assumption that a CE can be the key to a resourceproductive economy, this preliminary study, derived from the experience of other European countries, offers suggestions for
shaping Germany’s path towards a CE. The study therefore
starts by outlining the European context and initial situation in
Germany (chapters 2 and 3). Building on this foundation, it then
analyses relevant activities in other European countries in order
to obtain insights for Germany (chapter 4). This analysis was
based on interviews, carried out between December 2018 and
February 2019, with the ‚architects’ of existing roadmaps1 for EU
countries. The key insights from this analysis are summarized in

1|
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the form of ten propositions which describe essential elements
for shaping a transition to a CE (chapter 5).
This preliminary study provides the knowledge base and basis
for discussion for the Circular Economy Initiative Deutschland.
While the initiative has set itself the goal of providing a thorough
analysis of specific issues relevant to the implementation of a CE
in Germany, this preliminary study would like at this early stage
to give some space to the experiences of other countries. This
analysis of the strategies in ten European countries and regions
has led to ten propositions for shaping the transition to an optimized CE in Germany.
By involving politics, science, business and civil society, the Circular Economy Initiative Deutschland, which is funded by the
German Federal Ministry of Education and Research, would
like to initiate a dialogue about how the economic system can
be transformed from a linear to a circular model. Various working
groups will develop specific approaches for implementing circularity and identify solutions to existing barriers. A further aim is
to put more precise figures on the potential for a CE in Germany.

„Roadmapping“ is a project management term describing an analytical method which involves analysing, projecting and visualizing the future development pathways of products, services
and technologies. Key elements here are the compilation and evaluation of expert knowledge with the aim of deriving specific options for action in the form of a roadmap. In the cases investigated here, the roadmaps describe elements for shaping a transition to a CE.

Circular Economy

2

Circular Economy –
Decoupling Economic
Growth from Resource
Consumption

To elaborate the idea of economic activity continuing within planetary boundaries in more detail, scientists, civil society and business are currently developing “science-based targets“ for various
Earth systems which are vital to sustaining life.12 At present, these
still have a strong climate focus and are directed towards making
efforts to reduce greenhouse gases at the business, sector or city
level consistent with the Paris Agreement and to limit the rise in
global average temperatures to well below two degrees Celsius
above preindustrial levels.13

2.1.

Need for Action and Concept
of a Circular Economy

At the same time, human economic activity is having far-reaching effects on the environment and human health, without
necessarily reaching planetary boundaries. For instance, the extraction of metals and minerals for manufacturing often results
in severe environmental damage, social upheaval and human
rights abuses.14, 15 Apart from these ethical considerations, it can
often make business and economic sense to reduce dependency
on critical primary raw materials. Using resource-efficient production processes and business models can accordingly reduce dependency on volatile raw materials markets. This can provide
businesses with incentives to manage their use of natural resources
more efficiently and to take account of social and environmental
impacts.16

Ever since the publication of The Limits to Growth by the Club of
Rome in 1972, there has been a global debate around the extent
to which global population growth, increasing affluence and the
associated consumption behaviour are compatible with the Earth’s
limited resources.2 While the debate was initially limited to the
availability of non-renewable resources, its scope has since
widened.
It is increasingly being recognized that human activity is destabilizing the Earth system and as a result “planetary boundaries“3 may be exceeded. These changes are apparent from
issues such as the distinct increase in pace of climate change,4, 5
the rapid decline in global biodiversity6, 7 or rising pressure on
the remaining areas of natural land.8 Scientists are therefore already referring to the “Anthropocene“9, 10, 11 - a geological era in
which humans have a major and sometimes irreversible impact
on the geological, atmospheric and biophysical processes of the
planet.

Solutions to the outlined challenges can take various forms:
many are based on the principle of efficiency, which has the
goal of minimizing the consumption of resources for providing
products or services. A key concept here is raw material productivity, which is used as an indicator of the efficiency of a system
and expresses the amount of economic output (GDP) per amount
of resource consumed.17

The resulting implications for the productivity of existing value
creation systems have not yet been thoroughly investigated
and understood. Nevertheless, supply chains have been interrupted and prices have spiked as a result of extreme weather
phenomena, as can be expected to occur as climate change progresses. The acceptable maximum usable quantity of various raw
materials is also being called into question, for example leakage
of nitrogen and phosphorus from agriculture.

Efficiency approaches are an important first step towards cutting
resource consumption and the associated negative environmental
impacts because they reduce the use of resources per unit output.
However, more fundamental measures are required, building on
the extensive experience in boosting efficiency and productivity.
Ultimately, the actual potential of efficiency approaches is limited
in the light of rising consumer demand.18 Moreover, rebound effects may prevent efficiency improvements from reducing resource
consumption in absolute terms.19, 20 In addition, while efficiency
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See Meadows et al. 1972.
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3|

See Rockström et al. 2009.
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See SBTi 2019.
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See IPCC 2014.
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See Angerer et al. 2016.
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See IPCC 2018.
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See OECD 2019.
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See IPBES 2019.

16 |

See acatech et al. 2017.
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See WWF 2018.
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See BMUB 2016.
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See Steffen et al. 2015.
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See Allwood et al. 2017.

9|

See Subcommission on Quaternary Stratigraphy 2019.
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See IRP 2011.
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See Crutzen 2002.
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See IRP 2017.
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See Waters et al. 2016.
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can mitigate the business risks arising from a dependency on primary materials obtained from volatile global raw materials markets, it cannot completely eliminate them.
To this end, the Circular Economy (CE) concept goes beyond the resource efficiency and productivity approaches and is positioned
between pure efficiency approaches and the schools of thought
of sufficiency and post-growth economics. The latter call for an
absolute limit to the use of raw materials and a move away from
economic growth.21 A CE, in contrast, is a consistency strategy
which promotes environmentally sound economic systems and
is based on well-established scientific disciplines such as industrial
ecology and ecological economics.22, 23, 24, 25 It endeavours to minimize negative environmental impact by a qualitative transformation
and by closing and slowing resource loops. The implementation of
CE practices is accordingly intended to decouple the rate of economic growth from an increase in environmental impact.26

Well-being

Well-being decoupling
Economic
activity

Resource decoupling

Resource
use
time

Impact decoupling

Environmental
pressures
& impacts

Figure 2: Decoupling concept (Source: IRP, 2019)
In the debate around decoupling economic output and well-being from resource use and externalities, a distinction is drawn
between relative and absolute decoupling. Relative decoupling
occurs if economic growth rises faster than the associated environmental and social consequences. Absolute decoupling does
not occur until resource use and externalities decrease while economic growth continues (see Figure 2).27 In order to meet demand
for further economic growth from less prosperous countries, the
International Resource Panel (IRP) acknowledges, however, that
these countries should still have the opportunity just to pursue
relative resource decoupling (although here too plans for appropriate infrastructure should be made with an eye to the future in
order to enable subsequent absolute decoupling).28

work for the CE in 2013. The resultant framework, known as the
butterfly diagram (see Figure 3), has struck a strong chord not
only in business and civil society but also in political dialogue
and is often referred to as a central framework for a CE. Even if
this idealized representation cannot be put into practice in this
form, this widely used diagram will be used as a reference point
for the discussions planned in the context of the Circular Economy
Initiative Deutschland (CEID).

The Ellen MacArthur Foundation (EMF) and the McKinsey Center for Business and Environment developed a conceptual frame-

On the basis of the cradle-to-cradle approach, the diagram distinguishes between the biosphere and technosphere.29 The consumables circulating in the biosphere should be produced from
renewable natural raw materials which cause no harm when returned to the environment. The durables circulating in the technosphere, in contrast, are of synthetic or inorganic origin and
should accordingly be kept within a closed loop. According to
this idealized concept, the intention is to minimize leakage and
negative externalities by paying greater attention to making productive use of resources along the value chain and endeavouring,
as far as possible, to close loops. Foodstuffs packaging is one example which reveals the advantage of drawing this distinction
because in this case large quantities of packaging material and
additives often limit closed-loop circulation of food waste.30 At
the same time, it should be noted that in practice it is not possible
to draw an absolute distinction between the two cycles. Examples

21 |

See Paech 2012.

26 |

See IRP 2018.

22 |

See Huber 2000.

27 |

See IRP 2019.

23 |

See Schmidt 2008.

28 |

See IRP 2017.

24 |

See Bruel et al. 2018.

29 |

See Ellen MacArthur Foundation 2013.

25 |

See Ghisellini et al. 2016.

30 |

See Ellen MacArthur Foundation 2019.

CE approaches can apply in the different stages of a product’s
life cycle: the choice of material and design should permit durability, remanufacturing and repairability or alternatively biodegradability. The use phase should be intensified and extended. This
could for example be achieved by technical products being shared
by means of digital services, so substantially boosting utilization,
or being completely replaced by digital services. At the end of
their service life, the various valuable materials should as far as
possible be separated by sorting and disassembly and reprocessed
to be put to renewed use.
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Circular Economy

Principle
Finite
materials

Renewables

1

Sustain and upgrade
natural capital
Renewables flow management
Biological cycle
(biosphere)

Regeneration

2

Biosphäre
Biosphere

Renewables

Farming/
collection
Biochemical
resources

Optimise productive
usage of resources

Substitute
materials

Virtualize

Product manufacturer

Recycling
Refurbish/
remanufacture

Share

Reuse/
redistribute
6 2803 0006 9

3

Technical
cycle
(technosphere)

Cascades

Extraction
of biochemical
feedstocks

Stock management

Component
manufacturer

Service provider

Biogas

Restore

Consumer

User

Collect

Collect

Maintain/prolong
service life

Minimize systematic leakage and
negative externalities

Promote system effectiveness

Figure 3: Diagram of separate biological and technical loops and cascading use.
The diagram serves as a reference point for the discussions planned in the context of the CEID to develop a conceptual framework
for the Circular Economy (Source: own presentation based on Ellen MacArthur Foundation and McKinsey, 2013)

which might be mentioned are, on the one hand, biopolymers
which are not biodegradable and, on the other, synthetic fertilizers:
in both cases an exchange of substances occurs between biosphere and technosphere.
With a view to the implementation of a CE, the EMF and the
McKinsey Center for Business and Environment developed the
ReSOLVE framework which identifies and describes examples of
individual levers (see figure 4) including: making increased use
of renewable resources or replacing materials with resource-efficient alternatives, better utilization of products by the “sharing
economy“, optimizing processes, largely closing material and
product loops and dematerializing processes and products by virtualization (e.g. the digital twin in manufacturing processes).31, 32
This should enable the CE to create the conditions for the types of
decoupling envisaged by the IRP: impact decoupling by requiring
biodegradability of materials which return to ecosystems (Re); resource decoupling by intensifying use and, ultimately, reusingmaterials (SOL); and well-being decoupling by requiring dematerialized forms of meeting demand (VE).

A number of these ReSOLVE levers are reflected in existing
strategies which have been identified for example in the context
of the Resource Efficiency Programme ProgRess II from the German
Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety.33 However, increasing significance is being attached to the role of innovative business models and digital technologies, in particular in relation to the comprehensive implementation of the levers such as “Exchange“ (e.g. for productservice business models)34 or “Virtualize“ (e.g. for collaboration
in digital platforms). 35, 36 Accordingly, particular attention is paid
to these aspects in the German Federal Ministry of Education
and Research’s newly established “resource-efficient circular economy“ research plan37, with two of its research priorities being focused on business models and digital technologies. Taken together, these developments help to develop a systemic view of
resource use and to broaden the understanding of the term
“closed-loop resource management“ which, at least in Germany,
is often viewed in narrow terms just to mean recycling.

31 |

See Material Economics 2018.

34 |

See Antikainen et al. 2018.

32 |

See Wang/Wang 2018.

35 |

See Michelini et al. 2018.

33 |

See BMUB 2016.

36 |

See Pagoropoulos et al. 2017.
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RE GENERATE

Approach: using renewable resources
Greater inclusion of biological cycles in production
Advantage: natural capital and ecosystems maintained, dependency reduced

SHARE

Approach: expanding user group for products and assets
Creation of greater incentives for durability, preventive maintenance, updatability
Advantage: greater utilization of the materials and value used in goods

O PTIMIZE

Approach: reducing waste in production and logistics, increasing energy/material efficiency
"Conventional" improvement processes, Industry 4.0 has major potential for growth
Advantage: greater material efficiency and reduced costs

LOOP

Approach: designing materials, components and products to be recyclable
Optimization of technical cycle in design, production, use and logistics
Advantage: minimal loss of material value

VIRTUALIZE

Approach: replacing physical products and processes by digitalization and virtualization
Possible application in planning processes, media and communications, etc.
Advantage: lower material requirements

EXCHANGE

Approach: replacing materials and technologies by resource-efficient alternatives
Redefinition of products as services, use of remanufacturable materials
Advantage: increased raw material productivity, continuous loops enabled

Figure 4: ReSOLVE levers of the Circular Economy (Regenerate, Share, Optimize, Loop, Virtualize, Exchange) (Source: own presentation based on Ellen MacArthur Foundation and McKinsey 2013)

The following limitations of the presented CE concepts and
implementation strategies should be taken into account when
considering the implementation of a CE. In thermodynamic terms,
completely closed-loop circulation of natural raw materials will
be fundamentally impossible. Firstly, it is virtually impossible to
locate all every last bit of a raw material to be recycled and feed
it into the recycling process and, secondly, any process requires
additional energy, the generation of which in turn results in externalities. In addition, extracting secondary raw materials, if they
are present in low concentration, may be costlier in economic
and energy terms than primary extraction.38, 39, 40
Moreover, countervailing effects must also be considered when
implementing CE principles. For instance, the expansion of
digital technologies can result in rising demand, higher energy
and resource consumption and disposal problems in the form of
electrical waste.41, 42 Even within a CE, strategies may be antagonistic: product modularity and dismantlability may conflict with
extending service life and may tend to increase resource requirements. A careful evaluation of raw material requirements, performance requirements and externalities is thus required at each
stage of the value chain.

A conclusive and precise definition of a CE cannot at present
be provided, since the field is broad and fragmented.43 High-profile proponents of a CE include Michael Braungart and William
McDonough, who have been promoting the cradle-to-cradle principle (which focuses more strongly on chemical toxicology and
product design) since the late nineties44, the Ellen MacArthur
Foundation45 in an international context and the European Union
since the recent launch of the Circular Economy Package.46 In
order to ensure conceptual continuity, this preliminary study is
therefore based on these approaches and uses the term CE. A
sensible first step and contribution by the CEID would nevertheless
appear to be to discuss and clarify terminology. In addition to assisting with a productive dialogue regarding the development of
specific measures towards a CE, a further CEID task will be to
identify specific aims and corresponding indicators47 for evaluating
effectiveness and progress.
Finally, it must be emphasized that a CE is not an end in itself.
It is a concept which provides an organizing principle and vision
for economic activity because it allows various challenges to be
tackled. Goals can be of environmental (climate protection and
resource conservation), economic (competitiveness, independence

37 |

See BMBF 2018a.

43 |

See Kirchherr et al. 2017.

38 |

See Allwood 2014.

44 |

See Braungart/McDonough 2002.

39 |

See Korhonen et al. 2018.

45 |

See CIRAIG 2015.

40 |

See Wellmer/Becker-Platen 2001.

46 |

See European Commission 2015.

41 |

See Hilty 2008.

47 |

See for example Moraga et al. 2019.

42 |

See WBGU 2019.

14

Circular Economy

from raw material imports) or social (employment, local value
creation) nature. Sometimes, prioritization between the goals is
required. The CE concept can nevertheless help to achieve some
of the UN Sustainable Development Goals and create synergies
between some of the goals.48

2.2

Development of a Circular
Economy in Europe

The public and political debate around the Circular Economy
(CE) in the EU primarily originated from the further development of waste management in the eighties and nineties. The
aim was to improve environmental protection and human health.
The introduction of a broader “polluter pays“ principle (extended
producer responsibility) in the early nineties was intended to inspire improved waste management; mandatory waste sorting and
regulation of landfilling were intended to improve recyclability
and reduce the waste sector’s climate footprint.49, 50
In the early noughties, the EU addressed two particularly critical
elements of the waste management sector with the End-of-LifeVehicles Directive and the E-Waste Directive which in particular
took account of the impact of material flows arising from global
exports.51 Finally, in 2008, the EU Waste Directive smoothed the
way to EU-wide harmonization of waste and recyclables management. All these regulations were reformed by the 2015 Circular
Economy Package.52

proach53, other economic and civil society organizations are now
also driving the CE forwards, for instance the World Economic Forum54, the World Wide Fund for Nature (WWF) 55, the Organisation
for Economic Co-operation and Development (OECD)56 or the United
Nations Environment Programme (UNEP)57.
In addition to the mentioned publications, from 2010 onwards
two consultation processes were carried out within the EU institutions. These were initiated by the EU Environment Commissioner at that time, Janez Poto�nik. Consultation involved various
EU Directorates General, economic players, unions and further
interest groups. The participation of a total of 1,500 individuals
and institutions in the first consultation revealed the great interest
and central relevance of the issue at a European level.58
The issue has been firmly politically rooted in the European Union
since the publication of the action plan Closing the Loop – an
EU Action Plan for the Circular Economy in 2015. The Circular
Economy Action Plan is the conclusion of the second consultation
which was introduced by the then Vice-President of the EU Commission Frans Timmermans59 and was strongly supported by industry and many EU Member States.
It sets out the objectives of a CE and implementation measures
intended to accelerate Europe’s transition to a CE while simultaneously strengthening competitiveness and creating economic
growth and jobs.60 It is thus a consistent further development of
the original CE activities during the nineties and early noughties.
Financial support for this transition is provided by various EU
funding mechanisms, including the European Structural and Investment Fund, Horizon 2020, the European Fund for Strategic
Investments and the LIFE Programme. The Circular Economy Action Plan explicitly requires close cooperation between Member
States, regions and local authorities, companies, research institutions, citizens and other stakeholders in CE.61

From 2010 onwards, contributions to the debate from civil society
added momentum to the further development of CE, both conceptually and in implementation terms. One central contribution is the
establishment of the Ellen MacArthur Foundation (EMF) in 2010.
With the publication of the Towards a Circular Economy report in
2013, based on the analytical and conceptual work of the McKinsey
Center for Business and Environment, EMF brought major contemporary schools of thought such as the performance economy, cradle-to-cradle, biomimicry, industrial ecology and renewable design
together under the new, systemic CE approach. While the EMF is
commonly viewed globally to be the prime mover behind the modern
concept of a CE and to lead the world in its commitment to this ap-

The Circular Economy Package has since served as a framework
for further measures, such as most recently in 2018 for the Monitoring Framework for the Circular Economy and EU Strategy for
Plastics in the Circular Economy packages. The Circular Economy
Action Plan and the legislative package are increasingly putting
in place the systemic view which is often viewed as the cornerstone
of a CE.62
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2.3

Potential for an Ambitious
Transformation Based on
Circular Principles

Proponents of a Circular Economy (CE) approach view the corresponding transformation of economic thinking and structures to
be a major step towards achieving the above-described economic,
environmental and societal goals. For instance, the fundamental
principles of a CE can directly and indirectly lead to reduced
natural capital costs and emission reductions. For example, in
many cases the consumption of water (as natural capital) is much
lower for the production of one tonne of secondary raw materials
from recycled material than for the extraction of primary raw materials – approximately by a factor of up to 7.5 for magnesium
and a factor of up to 20 for cobalt. Moreover, at present, less energy need also on average be used – up to approximately 23
times less for magnesium and 15 times less for cobalt.63, 64 According to some calculations, consistently applying CE principles
in line with the ReSOLVE framework in material-intensive industries
and value chains may cut emissions by up to 56 per cent.65 The
CE’s large climate protection potential is increasingly being acknowledged, for instance in the European Commission’s longterm climate protection strategy published in late 2018.66
The effect on the natural capital water is revealed inter alia by
drinking water prices. According to the German Environment
Agency, prices could rise by up to 45 per cent primarily due to
nutrient loads from agriculture.67 A CE can also reduce health
costs, for instance due to lower fine particulate pollution by atmospheric ammonia emissions, 45 per cent of which are still attributed to agriculture in Germany. Both challenges could often
be distinctly reduced for instance by improved handling of animal
slurry or optimized fertilizer use, both of which are measures advocated in the context of a CE.68 A CE also holds great potential
for avoiding health costs arising from pesticide use: estimates
from the Ellen MacArthur Foundation (EMF), suggest that consumption changes in cities alone could generate global cost reductions of 550 billion dollars per year.69
In addition to potential savings, a CE also offers significant potential for innovation and growth. Classic areas of closed-loop
resource management such as environmental technology and resource efficiency, which will also in future be core elements of a
CE, are of particular interest here. According to the Roland Berger

business consultancy, in 2016 the market volume for the use of
environmental and efficiency technologies for products, processes
and services (including renewable energy sources and sustainable
mobility) was 350 billion euro in Germany alone and over three
trillion euro worldwide.70 Furthermore, these “green future markets“ are forecast to see annual market growth of 6.9 per cent in
the period to 2025.
According to the EMF, the potential for growth and innovation
could give rise to profitable investment opportunities of 320 billion euro for Europe in the period to 2030.71 A major part of
these earnings would be enabled or boosted by digital business
models, for instance due to the expansion of “Mobility as a Service“ in the mobility sector.
Macroeconomic assessments from the OECD support these analyses: the great majority of studies evaluating the macroeconomic
effects of a CE identify positive, or at least neutral, economic effects with a simultaneous reduction in the use of primary raw
materials and thus an improved total-cost calculation towards a
net-positive economy.72 On the basis of a study from Cambridge
Econometrics, even a distinct increase in raw material productivity
of up to 2.5 per cent per year to 2030 would have a net-positive
impact on EU 28 gross domestic product.73
In addition to the first quantitative assessments of the potential
of a CE, its implementation can also address existing opportunities or challenges in other areas. Although this kind of potential can still only be described in qualitative terms, it can contribute to strengthening Germany’s competitiveness. An example:
numerous new CE business models are very compatible with
other central developments in climate protection or digitalization
and will thus in future probably experience large global demand.
The potential of digital solutions is magnified by reduced costs
for data collection and processing and for transactions, and enables new processes and business models which were previously
impossible or uneconomic in this form (e.g. material passports
for tracking raw materials). There is thus strong synergy between
a CE and digitalization, the latter already being a recognized
driver of growth, as is apparent from the high market capitalization
of companies with digital business models.
At the same time, a CE can reduce dependency on imported
primary materials. Since an ever smaller number of countries
and companies are in control of ever greater proportions of sup-
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plies of critical raw materials, a dependency on imports is associated with geopolitical risks.74 Fluctuations in the market availability
of primary raw materials can, as a result of abrupt and extreme
spikes in prices, have negative effects which can go as far as
supply bottlenecks. The market for cobalt is one example of a
monopolized raw materials market with over 55 per cent of the
world’s cobalt output originating from the Democratic Republic
of the Congo. China is furthermore investing massively in cobalt
projects and holds over 50 per cent of the world’s further processing capacity, the refineries. The price for cobalt has risen by
200 per cent since 2016 and a forecast supply shortage is expected to cause further price increases from 2020 onwards.75
The resultant economic risks can be significant in particular for
high-tech industries. While technologies for recovering cobalt
salts do already exist,76 just the collection of used products generally involves major losses and high-quality recovery is technically
complex and costly due to the process used. Good logistical systems for returning used devices and laws which promote recycling
together with intensive research for alternatives can make Europe
independent of cobalt imports.77
The UN International Resource Panel (IRP) has shown that a CE
also has the potential to have positive effects on labour markets. Reprocessing activities are often not only relatively labourintensive but are also frequently tied to a locality and so relatively
well protected from the consequences of globalization. And, not
least, they generally require complex, flexible skills and are thus
more difficult to automate78. A study commissioned by the European Commission forecast the creation of up to two million additional jobs due to the implementation of ambitious measures for
increasing raw material productivity.79 Some features of a CE thus
have the potential at least partially to offset some of the changes
to the labour market concomitant with automation and globalized
markets and so mitigate the associated concerns and political
consequences.

Land).80 All in all, there are many indications that there could be
many and varied advantages to applying a CE in Germany. However, as the following sub-heading explains, there are also many
barriers standing in the way of a CE.

2.4

Barriers to a Circular Economy

Transformation to a Circular Economy (CE) requires disruptive
change and radical innovation because it often also entails new
business models and product design. This raises many and varied
challenges for practical implementation. The structure set out
below (cognition, culture, knowledge, regulations and standards,
market, finance, technology and business operation) is drawn
from general innovation theory and relevant literature about the
barriers to a CE.81, 82, 83, 84
Figure 5 is a conceptual presentation of the various analytical
levels. The innermost part of the diagram shows barriers at
the microlevel, such as for example limiting technology. These
can be overcome at the corporate level. The further out a category is located, the more stakeholders it involves and the
more difficult it is for a company to have any direct effect on
the obstacles.85 There are also cognitive obstacles which act
on individuals at all levels.
The generic list of barriers within the categories is a major simplification, since the barriers interrelate and in some cases are
mutually dependent. For example, the relatively high taxation of
labour in contrast with resources (obstacle in regulations and
standards) results in high costs for remanufacturing and repairing
products (obstacle in finance) and thus leads to low customer acceptance if the additional costs are reflected in higher prices (obstacle in market).
Some obstacles are addressed below by way of example.

The potential of a CE which has so far been quantified can be
viewed as a framework of incentives to encourage a turnaround
in thinking and action. This is backed up by various kinds of CE
potential which have been qualitatively described and are in
principle capable of contributing to Germany’s competitiveness
and to achieving Sustainable Development Goals (SDGs) (such
as SDG 6 – Clean Water and Sanitation, SDG 7 – Affordable and
Clean Energy, SDG 8 – Decent Work and Economic Growth, SDG
12 – Responsible Consumption and Production, SDG 15 – Life on

Numerous technical challenges, both for the design of production
processes and remanufacturing and of the products themselves,
stand in the way of a CE. Product design should accordingly as
far as possible take account of repairability and complete separability of the constituent materials, which is a challenge for complex products such as electronic devices.86, 87, 88, 89 Furthermore,
there is often a conflict in goals between technical possibilities,
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economic viability, environmental factors (e.g. energy input) and
quality requirements.90, 91, 92, 93
The implementation of CE business models means that operational structures within and between companies must change
and new capabilities be established. This requires resources, expertise and broad acceptance by staff. This is a major challenge,
in particular for established companies, since it is accompanied
by changes to organizational structures.94, 95, 96
The financial evaluation of CE business models is often too
conservative, since conventional valuation and risk models and
operational financing indicators are incapable of modelling central
concepts of CE business models. For example, current business
model valuation methods are generally based on conventional
data points such as fixed assets which are reflected in indicators
such as Return on Capital Employed (ROCE). It can be assumed
for CE business models that corporate value will no longer be
generated, or at least to a lesser extent, via the fixed assets. Current valuation indicators would thus also not reflect the corporate
value of a CE business model. The valuation of CE business
models thus entails an approach to valuation which is more
strongly based on cash flow than on market value. 97, 98
Low user acceptance is an obstacle in the market category.
Lack of demand for circular products and services means there is
no incentive for a company to develop them.99
Each stakeholder involved in value creation must make their own
contribution to a transformation to a CE, which means that conflicts of interest between companies must be overcome. For example, the party redesigning a product in line with circular principles often does not gain the direct benefit. Some way of transferring value must thus be created.100, 101
Current regulations and standards provide inadequate incentives
for circularity. From a CE standpoint, it is a fiscal policy mistake
to apply high taxation to labour and low taxation to resources.
Applying low taxation to resources encourages overconsumption,

while high wage taxation is a disadvantage for labour-intensive
business models such as repairs.102, 103 Taxation of individual resources has been a repeated subject of discussion since as long
ago as the nineties.104 In addition, there is a lack of purely regulatory provisions from legislators, definitions and standards for
enabling closed-loop circulation.
Regulations at the product or material level can also inhibit a
CE, for example, if conflicting values are to be protected. One
such example is the strict hygiene regulations in the packaging
sector and the goal of increasing the use of secondary raw materials. Identifying and resolving these conflicts while weighing up
sometimes contradictory goals is often very complex as they are
many and varied and can rarely be conclusively delimited.105
Outside the legislative framework too, there is in many cases an
absence of widely accepted (industrial) standards which enable
reliable application of CE business models, in particular across
sectors. For instance, there are thus far no generally applicable
standards for fertilizers and soil improvers obtained from biowaste,
despite suggestions by organizations such as the European Compost Network.106
There are many gaps in knowledge about the CE concept in theory and in practice and existing knowledge is insufficiently widely
known in society. Given the complexity of the CE approach, many
levers for optimization and interdependencies are yet to be discovered or have not been adequately investigated. In addition,
until knowledge about the CE approach is more widely disseminated in society, there will be no improvement in system conditions
and theoretical discussions will not be put into practice.107
Status symbols are a strong cultural barrier to a CE.108 There
must therefore be a shift in values towards sustainable consumption patterns which are compatible with a sharing economy and
are accompanied by a new understanding of quality (in which
“new“ does not necessarily equate to quality). There are also very
simple examples of cultural barriers: at least in Germany, separating rubbish is a fact of everyday life and is already fairly deeply
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Cognition
Psychological, social and cultural needs
Lack of interest, fear of change
Lack of acceptance or willingness to take risks
…
n
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Value system
Cultural beliefs
Status symbols*
…
n
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Knowledge
General gaps in knowledge*
Complexity, lack of understanding of the system*
Lack of indicators for measuring the success of circularity levers
...
n
n
n
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Regulations and standards
Inadequate internalization of externalities
Fiscal policy: labour is highly taxed, resources hardly at all*
Lack of international standards
Conflicting goals between existing regulatory framework and circular approaches*
...
n
n
n
n
n

Market
Lukewarm user acceptance*
Lack of incentives for businesses
Low primary raw material costs
Conflicts in collaboration spanning value chains*
Risk of cannibalization: negative spillover from circular business models onto established model
Information deficits, inadequate transparency in value chain
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n
n
n
n
n
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Finance
High capital and
operating costs
Lock-in effects
Low willingness to invest
Valuation and risk models*
Payback times
…
n

n
n
n
n
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Technology
Inadequate level of
development of important
technologies
Inadequate quality of
material recovery*
Energy-intensive processes
Conflicting goals between
product requirements and
recyclability
Product design for
recyclability*
Dissipative losses
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n
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n
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Business operation
Lack of corporate structures
(e.g. reverse logistics, storage
capacity etc.)*
Unclear responsibilities
Lack of specialist personnel/
retraining measures
…
n

n
n

n

n

n
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* explained by way of example in the text

Figure 5: Obstacles to the transformation to a CE, own analysis (Source: own presentation based on Kirchherr 2018)
19

rooted in the culture. Old electrical devices, however, still linger
for years untouched in drawers despite containing valuable materials for reuse.109
A systemic transformation towards a CE holds many and varied
challenges which apply on numerous different levels. Not only
within Germany, these range from cognitive barriers among consumers through operational barriers in businesses to regulatory
barriers at the macroeconomic level. There are also obstacles
within international trading networks, such as the lack of standards, which cannot be addressed by domestic businesses or the
government acting alone. This chapter has addressed existing
barriers by way of example and described them in the light of
the regulatory framework in Germany in order to provide an initial
overview of the range of these obstacles. A more in-depth assessment of the most significant obstacles, their effects on one another
and of the issues involved in overcoming them will be carried out
in the course of the Circular Economy Initiative Deutschland
(CEID).

2.5

Synopsis

Chapter 2 of this preliminary study has provided an overview of
the major challenges such as climate change, biodiversity loss
and land use associated with the current linear economic system.
These challenges are now so wide-ranging that they are also raising questions about the future handling of natural resources at
the corporate level.
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A comprehensively thought-out Circular Economy (CE) which
builds on previous efficiency and recycling approaches and combines them with the necessary systemic changes regarding design
and use of materials and products, can offer a response to these
challenges. For instance, lower consumption of primary raw materials can curtail the negative externalities associated with extracting and producing the raw materials and reduce dependency
on imports. Applying circular principles to the agricultural sector
could likewise help to cut the health costs arising from the
widespread use of fertilizers and pesticides. Ultimately, a transition
to a CE has extensive potential for innovation and growth, much
of which will arise from the use of new digital technologies and
materials. However, as with any kind of innovation, and most
particularly in the context of a CE, attention must always be paid
to its systemic effects in order to guard against any possible negative effects, externalities, rebound effects etc.
Despite this extensive potential, a transition to a CE faces numerous obstacles which can be cognitive, cultural, regulatory, financial or operational. In addition, the profusion of different
definitions of a CE makes it difficult to state clear goals for its implementation and to identify indicators for measuring the effectiveness of any measures which are taken. These challenges will
be discussed in greater depth in the Circular Economy Initiative
Deutschland (CEID).
The information compiled in this chapter provides an initial
overview of the individual elements of the debate around a CE.
Against this background, the following chapter focuses on the
situation in Germany and throws some light on the significance
and potential a CE can offer to Germany.

Looking Inwards

3

Looking Inwards:
The Significance of
a Circular Economy
for Germany

Chapter 2 has described how moving more strongly towards a
Circular Economy (CE) can bring about economic, environmental
and social advantages. In addition to the economic potential
arising from the application of circular business models and a
suitable regulatory framework, a CE can also make a positive
contribution to the environmental challenges which Germany
currently faces.
Resource consumption in Germany is at present still far above
an environmentally compatible level. Depending on the reference source, annual raw material consumption (RMC) for 2010
is stated to be around 15.3 tonnes.110 Almost half of this is accounted for by non-metallic minerals, one third by fossil energy
carriers and about one fifth by biomass. If the materials influenced
but not directly used worldwide for consumption (such as mining
overburden) are included, total material consumption (TMC) came
to 43 tonnes in 2010.111 This is in contrast to the 5.6112 to 10113
tonnes per year which scientists consider to be sustainable.114
Each German citizen moreover requires an area equivalent to five
hectares for his/her consumption which is almost three times
the average available biocapacity115. These existing challenges
are also part of the reason why Germany will not achieve the
goal it set itself in 2002 in the context of the National Sustainable
Development Strategy116. Instead of doubling raw material productivity over the period from 1994 to 2020 as planned, progress
of just 48.8 per cent was achieved up until 2014 (see also “CE indicators“ text box, page 30 ff.).117

global average to below two tonnes per capita per year.118 According to the Paris Climate Agreement, Germany should largely
achieve greenhouse gas neutrality by 2050. Germany therefore
set out to cut its greenhouse gas emissions by at least 40 per
cent by 2020 and by 55 per cent by 2030 over the reference
year 1990.119 At current levels of effort, Germany will fail to meet
its self-imposed, short-term targets.120
Over and above these self-imposed commitments, Germany is
obliged under the EU’s Effort Sharing Decision to reduce greenhouse gas emissions by up to 14 per cent by 2020 in comparison
with 2005 (in the sectors transport, construction, agriculture and
some parts of industry which are not covered by EU emissions
trading). From 2020, Germany is likely to face costs for the first
time in this context since it is likely to miss these targets and will
most probably have to offset by purchasing emission rights. The
think-tanks Agora Energiewende and Agora Verkehrswende estimate the costs at up to two billion euro. Unless Germany implements some decisive climate protection measures, the 2030 targets set under the EU Climate Action Regulation are already calculated to result in a burden on the German budget of 30 to 60
billion euro.121
Implementing CE principles could thus contribute to stronger resource conservation and climate protection and is therefore also
being discussed in existing German and international climate
protection initiatives.122, 123, 124 So how are things looking for a CE
in Germany?

The Legacy of Germany’s Pioneering Role

The climate policy targets which have been set are also likely
to be missed. At present, Germans have an average footprint of
9.6 tonnes CO2 per year, which is twice the international average.
Meeting a two-degree target by 2100 would mean reducing the

Germany took the first significant steps towards a CE in the
context of closed-loop resource management. These steps in
particular include developments in waste management, moving
on from viewing waste as a valuable resource to the implementation of the waste hierarchy. Germany assumed a pioneering role
in waste legislation with the Closed Substance Cycle and Waste
Management Act (KrW-/AbfG) of 1996. By enshrining manufacturer liability for the first time in legislation, despite the Green
Dot symbol having already been in place since 1990, this Act
served as a model for European environmental legislation.125 Germany thus laid foundation stones for environmental protection
which are still deeply rooted in the industrial landscape: Germany
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has a strong waste management sector, ultra-modern refuse incinerators, is a pioneer in environmental engineering such as
refuse sorting, waste2energy, pre-treatment of waste for landfill
and other sectors such as hydroelectric power, the bio-based economy, etc.126 There is great entrepreneurial interest in implementing
resource efficiency measures127 and industrial symbiosis across
the most varied sectors is characteristic of German industry.128
Germany’s long-term involvement with these issues from the
outset means that availability of data about material flows in
the country is very good. Institutions such as the German Federal
Ministry for the Environment, Nature Conservation and Nuclear
Safety (BMU), the German Environment Agency (UBA) and the
German Mineral Resources Agency (DERA) collect and analyse
data sets which form the analytical backbone for environmental
policy and enable quantitatively based decision-making. Raw material productivity, enshrined in the German Resource Efficiency
Programme ProgRess II, has accordingly been the German gov-

ernment’s explicit goal as the driver of economic development
and environmental protection since 2002.129

Technology and Innovation
Germany has excellent technical infrastructure in fields which
are key to success such as transport, energy and water supply
combined with outstanding social infrastructure such as its education and health systems. Germany furthermore has an engine
of innovation which is required for a systemic transformation towards a CE, namely the close interaction between a stable flow
of (corporate) venture capital130, 131, government think-tanks and
industrial innovation. Internationally, Germany is therefore one
of the most highly innovative countries (in fourth place according
to one innovation indicator).132 Germany is equal third with Luxembourg in the Eco-Innovation Index, behind Sweden (first place)
and Finland (second place).133

Regulatory Framework in Germany
Thus far, there is no explicit institutional framework for a CE
but merely various items of legislation and directives which
are intended to guide the transformation. The regulatory framework under discussion in connection with a CE is set out
below.
The Waste Management Act (KrWG 2012) implements the
EU Waste Framework Directive (EU Directive 2008/98/EC,
as amended by EU Directive 2018/851) in Germany. The
central pillar of the Waste Management Act is the waste hierarchy: the prioritization in descending order of prevention,
preparation for reuse, recycling, recovery and disposal of
waste materials.134 The Waste Management Act also sets a
recycling target: 65 per cent of all municipal waste is to be
recycled in 2020. This target was exceeded back in 2016.135
Another text which is closely linked to a CE is the EU Ecodesign Directive (2009/125/EC), which is implemented in Germany as the Energy-related Products Act (EVPG). The goal of
the Ecodesign Directive is to mitigate the environmental impact of energy-related products over their entire lifetime.136

Adjustments to the Ecodesign Directive are planned by 2021
which will make requirements for resource efficiency and durability more central to the directive. A first example which
has already been agreed by the EU Commission and EU Member States are specifications for improved repairability of electrical appliances. For instance, a manufacturer will in future
have to make spare parts available for a defined period.137
The higher-level legislation is also accompanied by secondary
regulations relating to the Waste Management Act which
specify details of waste recovery and control, for example a
landfill ordinance.138 These also include waste stream-specific
ordinances and acts for different product groups. These are
based on EU Directives, for example for packaging and packaging waste (EU: Directive 94/62/EC, Germany: Packaging
Act since 01.01.2019, previously Packaging Ordinance), endof-life vehicles (EU: Directive 2000/53/EC, Germany: Endof-life Vehicle Ordinance), batteries (EU: Directive 2006/
66/EC, Germany: Battery Ordinance) and waste electrical
and electronic equipment (EU: Directive 2012/19/EU, Germany: Electrical and Electronic Equipment Act).
›
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One aspect of the EU Circular Economy Action Plan was a
tightening up of these EU Directives in line with CE principles.
July 2018 saw a Waste Package come into force which comprises four amended directives intended to tighten up both
the Waste Framework Directive and the EU Directives for the

Connecting Factors with Existing Initiatives
Some aspects of the CE narrative are reflected in the Federal
government’s current strategic policy position. Examples include:
the Federal government’s raw materials strategy140 (security of
supply for Germany as a business location), Germany’s National
Sustainable Development Strategy141 (SDGs 8 and 12), the Integrated Environmental Programme 2030142 (planetary boundaries),
the National Programme on Sustainable Consumption143 (social
transformation), the German Hightech-Strategy144 (innovation for
increasing total raw material productivity), the Federal government’s Action Plan on the Material Usage of Renewable Raw
Materials145 or the National Research Strategy BioEconomy
2030146 (bio-based economy), the Environmental Innovation Programme147 and the GreenTech made in Germany programme148
(environmental engineering as a driver of growth).
At the organizational level too, there are many and varied multistakeholder platforms and initiatives in Germany which address
sub-aspects of the CE narrative, for example the National Resource
Efficiency Platform149, National Platform Future of Mobility150 and
Platform for Climate Compatible Consumption Germany151 or Plattform Industrie 4.0152 (ensuring competitiveness). However, these
mainly focus on a specific topic, which means that discussion of
the synergistic effects of resource conservation, climate protection
and competitiveness remains challenging. The Industrial Resource
Strategies think-tank153, the Collaborating Centre on Sustainable
Consumption and Production (CSCP)154 and the Wirtschaft macht
Klimaschutz dialogue forum155 are examples of how topics can
be effectively linked.
What exactly is Germany’s position with regard to CE? There is
no single answer to this question. On the one hand, Germany

above-stated product groups and the Landfill Directive. Measures include, for example, increasing recycling rates and
defining minimum requirements for extended manufacturer
liability systems.139

has long been viewed as a driving force in Europe for an environmentally friendly economy and has contributed significantly to
the European Commission’s Circular Economy Package. On the
other hand, however, its failure to achieve climate targets calls
this role into question and Germany’s environmental policy is increasingly perceived as reactive. The Federal government does
not yet have a coherent package of measures for making Germany’s economy more circular. While there is indeed a Sustainable Development Strategy, and the numerous strategies, platforms and initiatives mentioned above, these each tackle only
sub-aspects of a CE. A coherent strategy is essential if Germany is
to meet its self-imposed targets, appropriately further develop
the regulatory framework and assume its international pioneering
role. Against the background of this initial situation in Germany,
the following chapter throws some light on the development of
CE roadmaps and similar initiatives in other European countries
and attempts to derive some insights for Germany from them.
The focus of the analysis is on the institutional design of these
processes, on the narrative selected to explain the necessity of
transformation towards a CE, and of setting goals and formulating
initial implementation measures.
This preliminary study is thus intended to provide insights for
carrying out the Circular Economy Initiative Deutschland
(CEID), which has set itself the goal of developing a CE roadmap
for Germany. The aim of the following chapter is accordingly to
derive relevant insights from the process expertise gained by
other countries. A scientific evaluation, for example of the effectiveness of the selected implementation measures, is explicitly
not the aim of the present investigation as it will only be possible
to carry out such deeper analyses in the context of the CEID,
which involves many stakeholders.
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4

Looking Outwards:
National Activities
Towards a Circular
Economy in Europe

Since a Circular Economy (CE) involves a broader understanding
of value creation, applying it means transforming the manufacturing and economic system from a linear to a circular model
of wealth creation. Achieving such a transformation, especially
in a technologically advanced industrial nation such as Germany,
with a gross domestic product of some 3.4 trillion euro156 and
fixed assets of 19.5 trillion euro157, is a major challenge and
requires a sound procedure.
This chapter investigates CE roadmaps and similar initiatives
in other European countries, with the aim of deriving insights
for Germany from them. The focus of the analysis is on the institutional design of these processes, on the narrative selected to
explain the necessity of transformation towards a CE and of

setting goals and formulating initial implementation measures.
A similar analysis has already been conducted at the EU level for
the European Circular Economy Stakeholder Platform. This shows
the relevance and advantages of making use of the insights already gained from other countries.158

4.1

Procedure and Methodology

The aim of the present preliminary study is to obtain insights
and experience from other European countries about how a transformation pathway to a Circular Economy (CE) can be mapped
out. This has been achieved by analysing the CE activities of
other EU countries, specifically in the form of existing national
roadmaps or comparable strategy papers. Using the Aspen Institute’s “Theory of Change“ approach, the significant stakeholders,
assumptions, goals and consequent actions for achieving social
change were investigated.159 The resultant outcomes could be
analysed in only a few cases due to the short period of existence
of the initiatives at the time of analysis.
Between 2014 and 2018, in connection with the EU Commission’s Circular Economy Package, many European countries
and regions produced strategy papers (roadmaps, strategies,

The European Commission proposes the Circular Economy action plan

EU Circular Economy Package adopted

National Circular Economy (CE) strategy papers
02/2016
12/2014

2.12.2015

03/2016

ProgRess II

Making things last:
A CE strategy for
Scotland

A CE in the
Netherlands
by 2050

06/2017 11/2017

Towards a new
model of CE for
Italy – Overview
and Strategic
Framework

Leading the
transition:
Action plan for
CE in Portugal:
2017– 2020

Leading the Cycle –
Finnish road map to a
CE 2016 - 2025

Transition to a
CE model for
sustainable
production and
consumption
patterns

Transition
agendas for five
priority sectors

Recommendations for
the Danish Government
– Reduce. Reuse.
Recycle. Rethink 2

12/2018 03/2019
02/2019

06/2018

22.5.2018

12/2017 01/2018

Other relevant initiatives and contributions

Luxemburg as a knowledge
hub and testing ground for the
CE–National roadmap to
positive impacts 1

04/2018

02/2018
09/2016

09/2018

50 measures for
a 100% CE

The Critical Move Finland’s Road
Map to the CE 2.0
Strategy
for CE

Roadmap
towards the CE
in Slovenia

Making the Slovak
Republic a more
resource efficient
economy 3

Delegation
for Circular
Economy 4

Study carried out by EPEA on behalf of the Ministry of the Economy; national strategy paper planned for 2019
Ed. Danish Advisory Board for Circular Economy
OECD Environment Policy Paper. Country study: Ed. OECD. Content developed with the collaboration of the Ministry of the Environment of Slovakia
4
Located in the Swedish "Agency for Economic and Regional Growth" in the Ministry of Enterprise and Innovation
5
Contains a section on the Green Economy with reference to CE principles
1
2
3

Figure 6: Timeline of Circular Economy developments in other European countries (Source: own presentation)
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Greener Slovakia –
The Strategy for the
Environmental
Policy of the Slovak
Republic 5
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action plans) with the intention of fostering a CE. These strategy
papers from selected countries and regions were then analysed
with regard to their “Theories of Change“, i.e. investigated in relation to the underlying hypotheses as to how socioeconomic
transformation towards a CE can take place. In addition to
analysing publicly available information about the various initiatives (desk research), acatech and SYSTEMIQ carried out qualitative interviews (expert survey) with major stakeholders.160
The following methodology consisting of five characteristic elements was developed by the team of authors to describe the
“Theory of Change“ and used to investigate the initiatives with
regard to their underlying issues. The organization of the following
sub-headings also reflects the structure of this analysis.

n

n

The iooi method (see figure 7) was selected for investigating
goal setting (see point 3 above) in the national strategies.142
This method describes an evaluation model for entrepreneurial
social action. This model was selected since it is generally suitable
for the measurement and forward planning of complex systemic
change projects. It is used below to categorize the systems of targets selected in the country strategies.
n

n

1.

2.

3.

4.

5.

Narrative:
n What is the fundamental motivation for systemic
change?
n What were the grounds for beginning
to move towards a CE?
n What are the “pressure points“ felt by individual stakeholders, how can a willingness to change be created?
Drivers:
n Who is pushing for systemic change?
n Who initiated the activities and who plays a major
role in developing them?
n How are decisions made during the process?
Goal setting:
n At which level are goals set (using the iooi method)?161
n Where is the change intended to lead and how is
it defined (qualitatively or quantitatively)?
Interest groups:
n Which stakeholders are involved in the process?
n What is the interaction like?
Implementation:
n How and by what specific measures
is change to be initiated?

Who are the stakeholders and target audience of
the resultant information and activities?
What goal are these directed at in each case?

n

n

Inputs (resources) are available financial, material
and personnel resources.
Outputs (results) are the direct results arising from the measures.
Outcomes (effects/consequences) describe the effects
on the target audience group; the short- and medium-term
effect.
The action on the higher-level goal is described at the
impact level.

Based on the information obtained from the desk research and
expert survey, the team of authors set out some initial insights
which describe major elements for designing the transformation
towards a CE. These insights are shown separately from the main
text and in italics in the following sub-headings. On the basis of
these insights and additional contributions from the workshops
so far carried out for the initiative, the team of authors derived
some lessons for Germany. The aim of these is to adapt the
insights obtained to the German context and, where possible, to
state them in concrete terms. The lessons for Germany are highlighted in text boxes in the following sub-headings. More detailed
explanations, such as for example about indicators or about the
selection of key themes, are also shown in text boxes.

iooi method
INPUT

OUTPUT

OUTCOME

IMPACT

Figure 7: iooi method (input – output – outcome – impact) (Source: own presentation based on Riess/Held 2010)
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4.2

Fundamental Motivation
for Systemic Change

The fundamental motivation for systemic change is described in
the narrative. The narrative conveys implicit values. The narrative
is thus the line of argument which runs through the strategy.

Insight 1: The EU Circular Economy Action Plan
has contributed to creating a European understanding
of and narrative about a Circular Economy (CE)
which is restated in the national country strategies.

The EU Circular Economy Action Plan elaborates on the social,
environmental and economic potential of the transformation to
a CE. Many have used it to legitimize national activities and the
narrative of the Circular Economy Action Plan is thus also restated
in the country strategies.
Overarching motivations mentioned in the existing narratives include global pressure points such as exceeding planetary boundaries, climate protection or contributing to the UN sustainability
goals. Economic issues, such as dependency on raw materials imports, prices or job creation are widely represented in the strategies. There is a common understanding in all EU countries that
social, environmental and economic goals can be achieved by
the transformation to a CE.

Quote from the EU Action Plan
for the Circular Economy:
“The Circular Economy will boost the EU’s competitiveness
by protecting businesses against scarcity of resources and
volatile prices, helping to create new business opportunities
and innovative, more efficient ways of producing and consuming. It will create local jobs at all skills levels and opportunities for social integration and cohesion. At the same
time, it will save energy and help avoid the irreversible damages caused by using up resources at a rate that exceeds
the Earth’s capacity to renew them in terms of climate and
biodiversity, air, soil and water pollution.“162

162 |
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See European Commission 2015.

Insight 2: CE strategies are being used to harmonize
various national and international programmes and
objectives.
Many countries emphasized how circular approaches can help to
meet self-imposed goals or international commitments. For instance, in the Netherlands the positive interactions with current
political strategies were brought to the fore (inter alia Biomass
Vision for 2030, Raw Materials Memorandum, Green Growth Programmes, etc.). In the coalition agreement for the Dutch government in 2016, a CE was explicitly emphasized as a lever for
achieving climate targets. In Scotland too, elements of the CE
strategy are restated in the climate protection strategy based
thereon. The Slovenian roadmap arose inter alia from the “Smart
Specialization Strategy“, in which a CE was identified as one of
three pillars for strengthening the economy with potential for
differentiation for Slovenia. Portugal’s “Circular Economy Action
Plan“ demonstrated how policy measures for implementing a CE
can also contribute to achieving the UN sustainability goals.

Insight 3: The economic potential of transformation
is emphasized in the narrative since such potential
is a suitable common denominator for the long-term
involvement of many interest groups.

Very different priorities are set for the narrative in the various
strategies. It is striking that all the initiatives comprehensively
emphasize the economic benefits for their country. It was apparent
from the interviews that the origin of this emphasis is that the
economic dimension is the common denominator for many interest groups (particularly clear for Luxembourg and Denmark). Sustainable management of natural capital is here frequently subordinated to economic objectives as a prerequisite for future economic activity. Social aspects receive less attention and are looked
at in less depth in the line of argument, with the exception of
France: The French roadmap focuses strongly on job impact,
poverty development and education.
It was in turn apparent from the interviews that the aim of prioritization was to create resonance with parties across the entire
political spectrum and ensure long-term involvement. This is because it is recognized that the transformation to a CE will take
various legislative periods and must accordingly be enshrined
beyond these periods in the political agendas of possible future
governments.

Looking Outwards

Lessons for Germany:
n

n

4.3

EU narrative prominent in German programmes: Germany played a significant role in devising the EU Circular
Economy Action Plan and international processes such
as the G7 Alliance for Resource Efficiency and G20 Resource Efficiency Dialogue and so helped to shape the
narrative at an EU level. The content of these is therefore
prominent in existing German programmes, such as
ProgRess II, FONA etc. The development of a uniform
CE strategy could build on these successes and give
them international visibility.
A CE as a trailblazer: It is important to bring the contribution of a CE to the fore as a trailblazer for national
objectives of an economic, environmental and social nature so that a CE strategy can be better fitted into existing regulations and provided with appropriate political
significance.

Prime Movers and Drivers
of Transformation

In the “Theory of Change“, drivers are those stakeholders who
provide the impetus and spur other interest groups into action.
They are crucial to the control and development of the change
process and important decision-makers.

Insight 4: While policy makers define the appropriate
framework for the transition to a Circular Economy
(CE), the impetus can also originate from other
societal stakeholders.

The legislative framework has to be appropriately adapted to
permit the transformation to a CE. The government is thus implicitly a driving stakeholder in the process by establishing the
framework within which businesses can act over the long term.
National ministries have accordingly authored or been strongly
involved in country strategies for other European countries. There
have nevertheless been further stakeholders who (jointly) initiated
these developments and were thus likewise significant drivers.
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A CE is not recycling: The term CE presents a particular
challenge in Germany because the term used, “Kreislaufwirtschaft“, is historically strongly associated with
the concept of recycling or closed-loop resource management in Germany (see chapter 3). Many stakeholders
are therefore choosing to use other terms in order to escape these connotations. It would therefore be helpful
to establish a clear definition of a CE.

n

A CE ensures sustainable economic activity: The narrative should be of relevance to society as a whole. It
should therefore be emphasized that a CE helps to ensure future economic activity under environmentally
sound conditions.

In Denmark, for example, the Confederation of Danish Industry
adopted an ambitious new environmental strategy in 2015 which
addressed issues of raw materials shortages and the environmental
impact of industrial processes. The EU Circular Economy Action
Plan was adopted that same year and, independently, the Ellen
MacArthur Foundation published a study into the potential for
circularity in Denmark.163 The Danish government then tasked
an Advisory Board consisting of twelve Danish entrepreneurs
with drawing up recommendations for fostering a CE. Industry,
while not being the initiator, thus became an important stakeholder. All the Advisory Board’s recommendations were ultimately
included in the Danish roadmap.
In the Netherlands, Parliament initiated the CE movement by demanding interministerial cooperation on the issue. In Friesland,
the impetus for a CE was generated by a regional business movement which jointly developed a regional CE strategy with the regional government.
In Slovenia, it was the non-profit organization Circular Change
which initiated the process and ultimately developed the roadmap
on behalf of the government. The driving force in Finland was
Sitra, an independent public foundation which has operated
under the supervision of the Finnish Parliament as a think tank
and investor since 1967.

See Ellen MacArthur Foundation 2015.
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Insight 5: If a CE is to transform society as a
whole, cooperation between a number of ministries
is required.

The interdisciplinary nature of a CE is also apparent during development of the country strategies from the involvement of the
various stakeholders at a political level. The responsibility was often shared between the ministries of the environment and the
economy. Further ministries were sometimes involved as authors
or editors if this was appropriate for specific objectives, as for in-

Others

Scotland

Ministry of the
Economy

Ministry of the
Environment

Environment

Economy

Luxembourg

Ministry of
Energy and
Spatial Planning
(before: Ministry
of Sustainable
Development and
Infrastructure)
Grand Duchy of
Luxembourg

stance in Denmark where a total of eight ministries participated
(see Figure 8). Many countries recognized that, as a cross-sectoral
issue, a CE has to be integrated into all ministries. As a result, interdisciplinary committees have been established in some countries. In Portugal, for example, there is an interministerial commission for climate protection measures and a CE. This is led by
the Minister of the Environment who, when required to establish
a consensus, can call on all other ministers to clarify strategies
and responsibilities. In Slovenia, the former prime minister set up
a “Commission for the Green Economy“ which enabled cooperation on CE matters during his legislative period.

The Netherlands Finland
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Italy
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Slovakia

Ministry of
Economic Affairs
and Climate Policy

Ministry of
Economic Affairs
and Employment

Ministry of
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Business and
Financial Affairs

Ministry of
Economic
Development

Ministry of the
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Economic Affairs
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Ministry of the
Environment

Ministry of
Environment and
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Ministry of
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Land & Sea

Ministry of
Environment and
Energy Transition

Ministry of the
Environment
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Foreign Affairs
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Kingdom
Relations

Sitra (Innovation)
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and Science
Education
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Ministry of the
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Ministry of
Ecological
and Solidarity
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Prime minister

Ministry of
Agriculture,
Forestry and
Rural
Development

Figure 8: Overview of countries and list of ministerial stakeholders involved in the roadmap process (Source: own presentation)
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Policy makers must take the lead: As in other transformation processes, leadership is the responsibility of policy
makers: interviews with national business representatives
revealed that German businesses would explicitly like to
have clearer conditions for a CE, for example in the form
of regulations and standardization. These are vital in order to support the many good approaches, projects and
business models which there already are in Germany.

n

Interministerial issue: A CE is an issue which requires
interdisciplinary handling and must spur all relevant stakeholders into action. There are already outstanding
examples (such as the Hightech-Strategy 2025) of how
such interministerial cooperation can drive forward important future strategies. When it comes to developing
a national CE strategy, it would appear to be appropriate
to involve various ministries, in a first step for example
the ministries with responsibility for the environment,
the economy and research. In this way, it is possible to
ensure that CE questions have a high profile in major
cross-sectoral issues such as the current debate around
a new industrial policy.
›
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Important to assume responsibility for the long term:
Creating an interdisciplinary, independent office for coordinating all relevant ministries and allocating responsibilities would appear to make sense. This is important not
only in terms of engagement in the process of devising a

n

4.4

The Target System

4.4.1

Formulation of Goals and Indicators

Insight 6: A Circular Economy (CE) is a means
for achieving existing national targets or national
contributions to global goals.

The investigated country strategies describe a CE as an approach
to achieving and harmonizing existing national targets which
have already been set in various policy areas, most frequently
targets for recycling rates, waste volumes and CO2 emissions.
Moreover, other than in the Netherlands, no additional “national
circularity target“ (at the impact level in the action model described above) has been defined. It was apparent from the interviews that this procedure avoided protracted discussions about
suitable objectives and instead allowed the focus to be placed
on the implementation of measures.
Some national strategies define integrated systems of targets.
The systems of targets of the Netherlands and the London Waste
and Recycling Board (LWARB) are particularly transparent. In
these cases, the action level (impact level in the iooi model) from
various policy areas was adopted and resources (inputs) provided
in the framework of a CE strategy in order to achieve specific results (outputs) with defined effects (outcomes). The systems in
the Netherlands and London thus describe the contribution of
CE approaches to achieving pre-existing targets, so demonstrating
their relevance to different political stakeholders and, as a corollary,
fostering engagement by different ministries.
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CE strategy, but also for the creation of a responsible
guarantor with a long-term mandate, i.e. spanning legislative periods. Shared responsibility with a societal stakeholder can also ensure long-term continuity.

Insight 7: There is an international consensus that
new indicators will have to be developed for measuring
the progress of the transformation to a CE.

Although there is no intention to provide explicit new circularity
targets on the impact level (i.e. a goal similar to the two-degree
target in climate protection), almost all the countries agree that
suitable indicators for measuring progress need to be developed.
The currently most widely used indicators for measuring circularity are recycling rates, waste volumes and use of secondary
materials. However, these are generally thought to be inadequate
for measuring progress towards a CE. Indeed, some interviewees
argued that recycling rates could even hinder the transformation
to a CE because they are incapable of modelling levers such as
sharing and repair. It would thus be helpful for not only individual approaches, but also indicators, to be capable of modelling
the systemic effects of circularity levers (see “Circular Economy
Indicators“ box).
Many countries also stated, however, that for them quantification
for measuring progress in the transformation to a CE was initially
of secondary importance because they wished to prioritize use of
their resources in terms of time, funding and personnel for implementing measures rather than for complex modelling and political
debates. Many nations saw the further development of indicators
to be a task for the EU, Eurostat having already set up a CE Monitoring Framework164.

See Eurostat n.d.
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Circular Economy Indicators
Indicators are required for making progress towards a CE
measurable and for setting suitable targets. Back in 2016,
the European Academies Science Advisory Council (EASAC)
carried out a comprehensive analysis of CE indicators in order
to propose reliable indicators to the EU Commission.165 In
2018, the EU Commission presented an EU Monitoring Framework166 with ten indicators in the following four categories:
(1) production and consumption, (2) waste management, (3)
secondary raw materials and (4) competitiveness and innovation. The framework is an important first step towards measuring progress but, due to a strong focus on recycling, has
been criticized as inadequate for meaningfully evaluating
transformation.167, 168, 169 The EU Commission itself acknowledged this criticism in its recently published Circular Economy
Report.170 A summary follows of what the existing indicators
of the framework are, where there is a need for further development and to what extent other countries have already developed their own solutions for this purpose. Finally, Germany’s
stance is described.

Indicators in the EU Monitoring Framework
and their further development
In the first category, production and consumption, it is
mainly waste volumes by type of waste (municipal waste and
food waste) which are measured. It would be better for the
purposes of a CE not only to measure waste volumes at the
end of the product’s life cycle, but instead to begin at the
start of value chain and establish indicators for design and
production. This is already being addressed in an Ecodesign
Working Plan from the Commission.171 The German Federal
Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU) and the German Environment Agency
(UBA) have done some excellent groundwork in Germany on
product design requirements with their Ecodesign Kit.172 Products must be designed from the outset for high-quality subsequent use and it must be ensured that no toxicological effects,

whether on humans or the environment, are to be anticipated
during production, application and future use scenarios. There
are virtually no indicators for this purpose. The Ellen
MacArthur Foundation (EMF) made a proposal at a corporate
level with the “Material Circularity Indicator“ developed in
2015.173 At macroeconomic level, France is attempting to measure its progress using the “Ecolabel Holder“ indicator, i.e.
the percentage of eco-certified businesses.174
The waste management category lists recycling rates for various waste streams. There is much criticism of using recycling
rates as a performance indicator for a CE. These rates are
mainly simply collection rates which relate to the input of
the collected volumes into the recycling process. The “recycling
rate“ indicator thus does not describe how much material is
actually kept in material cycles. The problem firstly results
from the fact that there is fundamentally no uniform definition
and standardized measurement of recycling rates. Secondly,
these rates also provide no indication of the quality of the resultant secondary material nor of the products for which it
can accordingly be reused.175, 176, 177 One valuable further development is the Circular Economy Index (CEI) from di Maio
and Rem (2015). The indicator measures the ratio of the
value of the material produced by the recycler (market value)
to the value of the material arriving at the recycling plant.178
The Netherlands already makes use of the CEI under the
name “Cyclical Use Rate“.179
Some criticism even considers volume-based collection rates
to be in conflict with central CE principles, since such rates
are designed to collect large volumes of products and equipment without material separation, as for example in the case
of waste electrical equipment, without being product specific
or providing waste streams separated into specific products.
This prioritizes the collection of large and heavy items of
equipment since existing recycling rates can be achieved
more quickly in this way. In addition, equipment is often
severely damaged by the infrastructure used for collection,
with much being destroyed to such an extent that reuse or repair is impossible. In contrast, CE indicators ought to model
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particularly long-lasting and intensive use of materials together with repair and reuse potential, which is why indicators
should be developed for the use phase.180 These are, however,
difficult to define and, in addition, data acquisition can be
complex and time-consuming.181 Franklin-Johnson et al. (2016)
made an initial scientific attempt with an “Indicator of Resource Longevity Use“.182 France and the Netherlands defined
indicators which were intended to describe intensified use
and an extension of the life cycle pragmatically, for example
“Consumer Spending by Capita on Maintenance and Repair“
and “Car-sharing Frequency Rates“.183, 184
In the secondary raw materials category, trade in recyclable
materials is recorded in volume terms. The percentage contribution of recycled materials to raw materials demand is additionally measured.
In the competitiveness and innovation category, employment
in the recycling sector and repair, reuse, rental and leasing
are measured. In addition, the number of patents relating to
recycling technology and secondary materials are also
recorded.

How are indicators used in other European
countries?
Slovenia, Scotland and Portugal have strongly oriented their
CE indicators towards waste management and CO2 emissions.
The countries agree, however, that their current framework is
only a first step because it is only capable of measuring and
controlling progress towards a CE to a very limited extent.
The Portuguese Ministry of the Environment is, for example,
accordingly developing a partnership with the national statistics office for the further development of CE indicators. Finland
is also making the development of a suitable indicator set
the strategic priority for its second roadmap.
The Netherlands185 and France186 have already developed their
own frameworks which are more broadly formulated than
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See Vercalsteren et al. 2018.

181 |

See Ellen MacArthur Foundation et al. 2015.

the EU framework. They are designed to include not only indicators for assessing the quality of secondary raw material
but also for the production and use phases.
The experts surveyed for this analysis consider the existing
EU framework to be inadequate and also view the further development of indicators as a joint task for the EU.

Germany’s situation
In Germany, the Federal Statistical Office has previously retrospectively collected various indicators of relevance to a CE in
the following categories: raw material productivity, raw material consumption, waste volume and recycling.187 Germany’s
indicator set therefore goes no further than the EU framework
and has thus previously only inadequately modelled control
of the transformation to a CE. If it is to be possible to obtain
a comprehensive picture of the effect of circularity approaches,
it is essential to include indicators in the CE progress measurement which offset the above-described weaknesses. Programmes such as ProgRess I and II are already dedicated to
further developing some of these indicators, such as DERec
(Direct Effects of Recovery) and DIERec (Direct and Indirect
Effects of Recovery).188 The Federal government’s waste prevention programme also suggests the development of new
indicators, such as for example the proportion of used equipment which is reused in relation to the collected volumes of
used equipment.189 Further important indicators and their accompanying target definitions are nevertheless still missing.190, 191
It should be ensured that the indicators can be applied at
corporate level so that they can be used effectively for controlling transformation. Indicators have previously largely
been mutually independently developed on the product, corporate and macroeconomic levels. There are accordingly certification schemes, for example the cradle-to-cradle certification
at product level,192 the Circularity Standard (BS 8001) at the
corporate level193 and macroeconomic indicators, all of which

188 |

DERec is a virtual parameter which models the extent to which, assuming identical
production patterns and technologies, primary raw materials, semi-finished and finished
products would have to be imported or obtained domestically if secondary raw materials
were not used during production. DIERec additionally models the extent to which, assuming identical production patterns and technologies, primary raw materials would
have to be obtained not only domestically but also globally (see ProgRess II).

182 |

See Franklin-Johnson et al. 2016.

183 |

See Magnier et al. 2017.

184 |

See Potting et al. 2018.

185 |
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are differently determined and are thus not readily inter-translatable. When developing and selecting indicators, it would
additionally be appropriate to ensure that the indicators can
be calculated with the data which is gathered in any event
for sustainability reporting in order to maximize synergies
and avoid additionally burdening business.194 Similar considerations should also be taken into account in the current development of the CE-ISO Certification TC323.
Apart from the recycling target for municipal waste, which
was set for 2020 and surpassed back in 2016, the most important CE objective for Germany is also the target set by
ProgRess of doubling raw material productivity over the period
from 1994 to 2020.195 Raw material productivity is calculated
by relating gross domestic product to the abiotic materials
used in Germany. Germany looks likely to fall far short of this

Insight 8: A clear statement in the roadmap of
specific measures and their effect is helpful in order
to achieve comprehensive implementation of CE
measures in practice.

Two types of strategy are immediately apparent from an analysis
of the countries’ strategies. Some were stated in very general
terms and had the aim of creating a common understanding of a
CE (inclusive, non-mandatory approach). Others set out the chain
effects of circularity policy levers in detail and derived highly
specific activities (explicit approach). In Denmark, for example,
a detailed appendix was drawn up for each of the Advisory
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target. In 2016, the “raw material productivity“ indicator was
expanded for the German Sustainable Development Strategy
to “total raw material productivity“. In this latter case, the
calculation includes raw materials which are required outside
Germany for the production of imported goods. The target of
raising the value by 1.5 per cent per year between 2010 and
2030 is currently being surpassed.
The “(total) raw material productivity“ indicators are viewed
critically from a scientific perspective for only taking an overall
view of raw materials. In environmental impact terms, however,
it makes a major difference whether it is for example a hightech metal or gravel which is put to efficient use. In addition,
many CO2-saving measures, such as the expansion of renewable energy sources, initially raise raw material consumption.196

Board’s 27 proposals precisely describing the statement of problem, solution, action, stakeholders and funding requirement (i.e.
all iooi target levels). This explicit approach makes responsibilities
clear and thus simplifies implementation.
The reason for these different approaches is ultimately the respective starting point. Countries with prior CE activities were
mainly also capable of stating more specific targets. For those
countries without a prior history in the area, a generally worded
strategy would appear to be the solution of choice because advantages can be developed without creating commitments. However, the degree of specificity is in any event crucial to the success
of implementation of the proposed measures.

196 |

See Angerer et al. 2016
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Lessons for Germany:
n

n

4.4.2

An explicit implementation strategy is essential for
achieving targets: German policy makers have already
developed a target system through Agenda 2030, national CO2 targets, the raw material productivity target from
ProgRess and the National Sustainable Development Strategy, the targets in the Hightech-Strategy 2025 etc. which
a CE strategy can help with achieving. An explicit CE
strategy would therefore be of additional benefit to Germany by supporting and driving forward integrated implementation of the existing targets.
The indicator set for measuring progress must be
expanded: In order to make the progress towards CE

Topic Selection and Prioritization

Insight 9: Priority selection can be considered
on various levels: material, sector or life cycle
as well as on the level of an enabling environment.

When it comes to implementing circularity principles in different value chains, the level selected for consideration is of great
significance. The nature of the problem simultaneously predetermines the scope for solutions in CE approaches. The difficulty
is to bring a sector’s potential to the fore while simultaneously
doing justice to the overarching CE approach. Consideration
from a material and material flow standpoint is also not ideal,
since the possibility of closed-loop circulation is greatly determined by the use to which the material is put. In addition, it
is obvious that initiating systemic transformation means it is
necessary to establish conditions favourable to circularity, for
example by a suitable investment landscape, support for research and innovation and new ways of measuring success.
The strategy must also have sufficient space for the necessary
measures and for taking account of relevant interest groups.
Essentially none of the roadmaps selected one single level for
consideration. Denmark, for example, selected the following
priority areas: (1) business, (2) data and digitalization, (3) design, (4) consumption patterns, (5) waste and recycling market,
(6) construction and biomass. Scotland selected key themes
over the product lifetime, Italy proceeded from a stakeholder
perspective (companies, consumers, fiscal & economic instru-

measurable, Germany would have to develop a comprehensive system of indicators going beyond the efficiency
concept (see explanations about indicators, page 30 ff.).
One important factor here is that macroeconomic models
can only deliver relevant insights if the indicators can
also be applied at an operational level in order to inform
processes in businesses.
n

A hierarchy of targets can avoid conflicts during implementation: Interviews with experts revealed that developing a hierarchy of targets would be advantageous in relation to possible trade-offs (e.g. climate protection versus
independence from critical material imports).

ments) while Finland had a sectoral standpoint complemented
by a chapter on “joint actions“.

Insight 10: The priority areas in the analysed
roadmaps were frequently defined on the basis of
economic and political considerations.

Various criteria were used to prioritize thematic areas, the emphasis often being on strategic relevance to the country as a location for business. Finland and Slovenia, for example, accordingly
selected forestry as an important key theme. In some countries,
the key themes were also determined on the basis of their political
relevance. For example, the French President promised during his
campaign that France would have a plastic recycling rate of 100
per cent by the year 2025 and, consequently, plastics are a
priority area for the French roadmap. Measures for implementing
the President’s promise have been developed.
Since, in many countries, the strategy was used to harmonize different national goals, the key themes were sometimes selected
to fit with existing initiatives and agendas. For instance, reducing
food waste (Finland, Netherlands, Slovenia, Scotland, Portugal
and Denmark) or managing large “waste streams“ in the construction sector (Netherlands and Denmark). Scotland attempted
to prioritize material flows on the basis of their CO2 emissions
and put huge effort into manually adapting an existing energy
policy model to model CE control measures and targets.
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Insight 11: Making a systematic selection of national
priorities entails compiling an adequate data set.

Key themes were often not selected on a scientific basis, which
in many cases was due to an inadequate data set. A sectoral
standpoint was therefore frequently selected since a good data
set and national statistics on material flows and use were

usually available. In this way, an overview of potential savings
and priorities could be generated.
Some countries, for instance the Netherlands and Portugal, carried out material flow analyses at the start of the roadmap process in order to create a quantitative starting point for prioritization. On this basis, industry was informed of the potential for
partnerships spanning value chains for relevant material flows,
but this can only ever be a snapshot.

Lessons for Germany:
n

n

197 |
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Consideration of functional systems: Selecting the most
suitable level for consideration is a challenge. Consideration on a material, sector or life cycle level limits the
scope for solutions. Functional units are another option
for defining system boundaries. This level of consideration is already used for compiling life cycle assessments
to ISO EN 14044. The functional unit perspective makes
it possible to consider not only alternative materials and
compositions but also provision of the function by an alternative business model. The focus for optimization is
here no longer on a specific product but instead on the
benefits a consumer is intended to obtain from an offer.
Political topicality increases the prospects for successful
mobilization: Environmental and economic relevance to
Germany should be taken into account when selecting
key themes and the criteria used for this purpose. Political
topicality is, however, of huge significance for ensuring
broad engagement by relevant interest groups: selecting
topics with relatively high public visibility (“low-hanging

fruit“) facilitates mobilization and engagement of the various stakeholder groups. They can thus be used as trailblazers for implementation of further interventions.
n

Systemic modelling reveals potential savings: An adequate data set is the only way of identifying potential savings arising from the implementation of CE levers. Already established data sets for recording material flows197
should accordingly be built upon in order to add further
factors such as potential savings of energy and CO2 to
the material flow standpoint.

n

Take account of transboundary material flows: Particularly for an exporting country such as Germany, limiting
the scope of consideration to within national borders is
not helpful when modelling material flows and setting
objectives. The indicators of total raw material productivity which are collected in Germany already take account
of the material intensity of processes and products across
global value chains and this approach can be of distinct
benefit to the international debate.

The Wuppertal Institute’s „Saving Resources by a Material Category Oriented Recycling Product Industry (ReSeK)“ project carried out a comprehensive material flow analysis for the thirty
most important materials in volume terms for Germany. The Fraunhofer Institute for Systems and Innovation Research (ISI) is investigating systems aspects of the set of issues around
materials and raw materials and modelling material cycles.
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4.5

Engagement of Interest Groups

Since the issues around a Circular Economy (CE) have an impact
on society as a whole, many social groups have a justified interest
in helping to shape the development of a national CE strategy
and so set the course for the future of the economy. The prime
movers and drivers are thus also dependent on creative contributions from interest groups in order to develop an ambitious and
implementable strategy. An effective process for engaging various
interest groups is thus of significance to the success of the transformation.

Insight 12: It is beneficial to involve existing CE activities and initiatives in the strategy process in order to
generate momentum and to make effective use of all
available resources.

Avoiding redundancy is also important in relation to implementation of a national CE strategy. It was clear from the interviews
that it was important not to allow competitive situations to arise
and to build on existing, established programmes (whether backed
by the public or private sector or civil society). It must be brought
to the fore why it is important for these programmes to join in
with a national CE strategy. In this way more resources could be
obtained overall for implementation.
London’s Circular Economy Route Map is a good example of how
to build comprehensively on established programmes. For each
of the measures defined in the Route Map, all existing initiatives
and projects already carrying out similar measures or with an interest in participation and capable of providing resources were
listed. Using this comprehensive overview, dedicated resources
can be allocated in a more targeted manner. A similar approach
was also used in the Dutch roadmap. Other strategies integrated
existing initiatives by presenting them as examples of best practice.

Insight 13: Broad and early engagement of the private
sector creates commitment and identification with the
process and so boosts the significance of the issue at a
political level.

As has already been indicated in chapter 4.2, the private sector
plays a dual role, both as a driver and as the most important
target audience. Firstly, an economic transformation cannot happen without mobilizing the economy, which is why it is essential

to involve industry and commerce, trade and services at an early
stage in the process. Secondly, the interviews revealed that the
private sector plays a central part as a driver for spurring interministerial partnerships into action, since many ministries view
industry as their interest and/or target group. The private sector
was accordingly involved in almost all of the roadmap processes,
often in the form of a dedicated panel of experts.
The great majority of European businesses are small and mediumsized enterprises (SMEs) which, however, do not pursue a uniform
political agenda. In most countries, therefore, they are involved
through associations. In Denmark, for instance, four industry associations promised the government in a “Circular Summit“ in
June 2017 to make the CE strategy a prominent part of their programmes. The Danish Advisory Board, working jointly with the
four associations, then set out its own ambitious goals for supporting a CE. In the Netherlands, following the publication of
Strategy Paper 2016, five transition agendas were developed by
specially convened working groups, each of which was led by a
business representative.
According to the interview, this was a particularly effective way of
creating long-term validity at the political level spanning legislative
periods, since the content was prepared by industry and not by
the current government. The technically most relevant ministry
was given responsibility for implementing the transition agendas.

Insight 14: Engaging the population is very complex
but creates a broad understanding of the purpose of a
CE and breaks down obstacles to implementation.

France, Slovenia and Luxembourg repeatedly invited the population to multi-stakeholder workshops and working groups. In the
opinion of the expert interviewees, the process was considered
beneficial. In France, for example, these workshops created sixty
proposals which were taken into account in the development of
the fifty measures in the national strategy.
Open consultation processes have also been carried out in many
countries, for example in France and Finland via open web portals.
There was a great response to this measure, but it proved complicated to draw specific conclusions for the strategy from the processes. The reason stated by the interviewees was the difficulty
in evaluating the often inadequately worked out ideas.
The experience gained from these processes showed that a CE
strategy can be more effectively developed by engaging the population through representatives who are committed to an ex35

tended period of participation. The interviewees pointed out that
engagement without commitment was not a practical way of developing a national CE strategy, but it did achieve the objective
of an educational campaign. Successfully engaging the population
means clearly defining in advance a precise goal and the appropriate format to be used.

Insight 15: CE strategies are prepared in close collaboration with the scientific community, but without the
formalized engagement as with businesses.

departments of central government with regional environmental
and physical planning powers – were therefore instructed to analyse circularity potential in the light of the geographic and economic circumstances of their regions and to develop appropriately
tailored regional strategies.
Moreover, many of the responsibilities of relevance to the implementation of CE measures are held at state or regional level, for
which reason close involvement right from the development of
the measures is critical to success.

Insight 17: “Go with the energy“
Many countries have worked together with universities and research institutes over the course of preparing their CE strategies.
In particular, many countries, for instance Portugal, Scotland or
Friesland, commissioned material flow analyses and the modelling
of macroeconomic potential. Scientific expertise was accordingly
generally called on in the context of specific research questions.
In Portugal, scientific institutions were involved at the regional
level in consultation processes for the development of regional
activities.

Insight 16: Involving local and regional governments is
helpful for tackling locally different challenges and for
enabling quicker implementation of initiatives.

In the Netherlands, the regional level of government has been
the originator of many initiatives and activities. The national government sees this as providing the strategic advantage of making
effective use of resources and has set itself the task of supporting
and promoting the involvement of local and regional government
initiatives. From the outset, Portugal took account of regional differences (e.g. cork production in the north of the country, agriculture in the south) which require different CE measures. The Comissões de Coordenação e Desenvolvimento – regional, decentralized
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It was clear from the interviews that the interest groups to be involved were frequently selected opportunistically in that those involved were simply those who showed the most interest. Instead
of using resources for analysing transformation, which is intrinsically highly complex, some countries argue for making a quick
start on activities and making subsequent adjustments in the
light of the resultant experience.
Some projects in the investigated countries resulted from an attempt to solve an urgent problem with circularity levers. One example is to be found in the Luxembourg hotel trade: family-run
hotels have often been unable to afford the capital costs of a
new interior. As a result, a new “interior-as-a-service“ business
model was jointly developed with the government and a study
and pilot project are currently under way to discover whether the
business model is successful and can be scaled.
It has furthermore been found that influential and charismatic
individuals can play an important part in building momentum.
Such individuals can play a major creative part, for example by
chairing an advisory committee of experts.

Looking Outwards

Lessons for Germany:
n

Early engagement of interest groups: In order to bring
together the greatest possible resources for implementation, it seems useful for the development of a CE strategy
to engage important societal groups and existing relevant
initiatives (see chapter 2.3). In particular, close engagement of businesses is essential since they will be directly
affected by the implementation of transformation or will
be the operational and implementing drivers.

n

Businesses as a strong driving force for transformation:
Given the significance of medium-sized businesses to the
German economy, mobilizing these businesses is particularly important to a German CE strategy. At the same
time, the spread and diversity of these businesses present
a particular challenge. It is possible to build here on existing initiatives which are already widely assisting with
boosting energy and material efficiency in SMEs (see for
example the VDI Centre for Resource Efficiency (VDI
ZRE)).

n

Engagement of Federal states advantageous: There are
already some activities in Germany at Federal state and
regional level which are addressing the potential of a CE
for their state or region (Baden-Württemberg, North RhineWestphalia, Augsburg, etc.). National and regional efforts
should here build on one another. A more in-depth analysis of regional potential covering the whole of Germany
should also be carried out so that measures can be organized effectively.198

4.6

Measures for Implementation

The measures are selected by the driver of the roadmap process.
In the European country strategies investigated in this study,
policy makers were usually the driver. As part of the interview
process, the participating countries were surveyed about the resource policy instruments they used to drive transformation onward. A selection of example measures is shown in tabular form
in the appendix. These are broken down on the basis of the PolRess II in-depth analysis.199

n

Society represented by agents: Societal consultation processes which engage citizens on a grand scale and without any preselection are very complicated and, on the
basis of other countries’ experience, not efficient. In order
to include the perspective of civil society in a CE strategy
process, one hybrid model which might be appropriate is
the civil “GesprächsStoff Ressourcen” dialogue which the
Federal Ministry for the Environment, Nature Conservation
and Nuclear Safety is already carrying out for the second
time as part of a further development process of the German Resource Efficiency Programme. This dialogue involves recommendations being developed by a preselected
representative group of “civil ambassadors” while an accompanying online survey captures and takes account of
general public opinion. Such a guided process can generate structured results. Alternatively, existing German societies, consumer associations or non-governmental organisations which likewise represent the interests of the
population can be included.

n

Science can provide impetus for Germany’s pioneering
role: The transition to a CE will raise important issues for
both technology and the social sciences. Both the business-focused research institutes and the well-established
government scientific advisory committees are already
successfully helping to transfer knowledge into practice.
It would in this respect be worthwhile for Germany to
consider more systematically involving the scientific community in a strategy process.

n

n

n

n

198 | See ESPON n.d.

199 |

Negative economic incentives: for example taxes, contributions or fees which inter alia provide an incentive for preventing waste.
Positive economic incentives: for example tax relief, subsidies which inter alia provide an incentive to design higher
quality products, keep materials within the loop or carry out
repairs.
Regulatory instruments: for example statutory regulations
or ordinances which oblige producers and consumers to take
a certain course of action. These also include an extended
producer responsibility (EPR).
Information instruments: for example environmental labels
or campaigns which inform and educate consumers.

See Postpischil/Jacob 2017.
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n

Education and research: for example educational instruments and funding for research projects which promote an
understanding of a Circular Economy (CE) (inter alia the development of national indicators).

and taken various measures. The Dutch Green Deals approach is
particularly noteworthy and has in the meantime been adopted
by many countries and at the EU level.

Example of implementation:
Dutch Green Deals

The survey of resource policy instruments revealed that, overall, a
variety of instruments from all categories is used. One tendency
which could be identified was that so far frequent use has been
made of measures which are quick to implement, most particularly
information instruments. Accordingly, information instruments
have already been successfully used in most of the countries,
above all business advice services and awareness-raising campaigns for citizens. Public procurement and extended producer
responsibility are also pivotal instruments.
Instruments which entail a protracted implementation process
involving relatively large administrative effort, such as taxes, fees
and subsidies, have in European countries so far only been used,
if at all, to a very limited extent for specific products or sectors
(see table in appendix 6.1 on page 46). This is hardly surprising
given the only recent publication of many national strategies
which provide the basis for specific measures. It is accordingly
also difficult to judge the effectiveness of the various measures
since there is almost no prior experience which permits an international comparison.
The resource policy instruments presented below are intended to
mobilize other societal stakeholders for the transformation process.
They are accordingly broken down by the intended target audience: private sector, civil society and scientific community.

4.6.1

The “Green Deal“ programme in the Netherlands is a
joint initiative of the Ministry of Economic Affairs and
Climate Policy, the Ministry of Infrastructure and Water
Management and the Ministry of the Interior and Kingdom Relations. By means of this programme, the government enables organizations and businesses on their
own initiative to identify existing barriers to green
growth or the implementation of CE activities and to
submit a request for review. By providing advice on regulation, administration or funding and, in some cases,
on amending regulations, the government has managed
to stimulate the economic activity of circular business
ideas from scratch without providing further financial
incentives.200

In Portugal and the Netherlands, measures are being taken to
check the tax system for “CE compatibility“. Luxembourg is pursuing three main lines of attack to mobilize business: supporting
businesses financially (e.g. the “Fit 4 Circularity“ programme), creating a market for circular products and services and producing
an environment favourable to entrepreneurial activity and a “level
playing field“ (adaptation of legislation in preparation).

Private Sector Mobilization

Example of implementation:
“Fit 4 Circularity“ programme
in Luxembourg201

Insight 18: If the many operational obstacles
to the implementation of CE activities are to be
overcome, business involvement is important
for identifying them.

In Luxembourg, the Ministry of the Economy offers businesses assistance with restructuring to circular business
models by providing a fifty per cent subsidy for advice
from an external CE consultancy provider. Following a modest response to this offer, free workshops were additionally
offered and these boosted demand for the programme.

Political frameworks often reflect a linear understanding of value
chains and need to be adapted to enable the implementation of
circular business models. “Political innovation“ is helpful in this
respect. All the countries investigated have recognized this need

200 |

38

See Business.gov.nl n.d.
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See Myenergy Luxembourg 2017.
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Insight 19: Moderated platforms help businesses
to work on circular solutions in new combinations spanning value chains.

Being dependent on a network of suppliers, competitors and/or
customers, no business can implement a CE alone. Completely
new industry ecosystems are also often necessary to allow successful circular business models to become a reality. Therefore, a
forum has to be provided to enable such partnerships. Finland
has a CE Accelerator which connects start-ups with larger businesses. Enabling instruments, such as standardized data transfer,
play a major role here.

Example of implementation:
CEL.CYCLE202 in Slovenia
The EU-funded CEL.CYCLE programme, which is coordinated by the Slovenian Pulp and Paper Institute, focuses
on the use of biomass as a renewable raw material for
industry and research. The organization consists of 21
partners spanning the entire biomass value chain,
twelve being businesses working in the paper, chemicals,
textiles, timber and automotive industries, construction,
engineering and engineering, and nine being research
organizations. It is a textbook example of the introduction of a CE, the partnership involving numerous interest
groups from the private sector.

Insight 20: Establishing new rationales for optimization
helps to break down current linear market structures.

New rationales for optimization must be established and new
momentum provided in order to create a market for circular products and services. There are various starting points for breaking
through the old rationales.
Since the state is a significant stakeholder on the demand side,
it can provide considerable incentives through its purchasing decisions. For instance, European public procurement amounts to
some 14 per cent of European gross domestic product (GDP).203
Following the lead of the Netherlands, which made the first
changes to its award criteria as long ago as 2008, many other
countries have since identified public procurement as a lever for
a CE and drawn up national action plans. This process is also
supported by the European Commission.204 Little is yet known
about the effect and effectiveness of these adjustments.
In their roadmaps, Portugal and the Netherlands moreover define
measures for mobilizing investment. The Netherlands in particular
mention breaking down obstacles to investment, such as for example existing risk/return profiles of circular products and services,
different depreciation periods and cost/benefit structures than
for linear products. In addition to measures for supporting businesses with the transformation of their business models, the issue
of access to capital is also addressed, for example by the Juncker
Fund or supporting banks in the design of new financial products.

Lessons for Germany
n

Breaking down barriers to innovation: Like other countries, Germany also has regulations which, as a result of
conflicting goals, are obstacles to circularity levers. One
example is the irreconcilability of hygiene regulations
with the use of secondary material for foodstuffs packaging. Such conflicts, being large in number and complex,
cannot readily be solved by a higher-level authority. Germany could follow the example of the Dutch “Green
Deals“ to break down these barriers and the European
Commission’s “Innovation Deals“ to identify and break
down barriers to innovation.205

n

Partnerships spanning value chains are important: In
Germany too, connectedness across value chains in industry is essential to accelerating transformation. Because
optimization is generally carried out from a corporate
perspective, there is virtually no incentive to implement
circularity measures, the benefits of which are felt at
other stages in the value chain. Consortia and partnerships spanning value chains and voluntary commitments
by entire sectors are helpful in expanding the perspective
to encompass an entire value network.
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n

4.6.2

New evaluation methods are necessary: Current indicators for evaluating investment decisions underestimate
the commercial worth of a CE business model. They are
also incapable of fully reflecting a CE business model’s
rationale for optimization. As a result, there is a funding
gap for CE business models. Since other roadmaps also
provide little guidance in this respect, it appears to be
helpful to take a closer look at the financial obstacles
and suitable measures for overcoming them.
Public procurement as a significant lever: Public procurement indisputably has a role to play as a lever for boosting demand for innovative sustainable products. Accordingly, it seems to be helpful also to apply the Hightech-

Social Mobilization

Forum’s206 recommendation to the procurement of circularly designed products, for example by linking up with
Germany’s national programme for sustainable consumption.
n

Digitalization paves the way to a CE: The transition to
a CE will only be successful if full use is made of the possibilities offered by digitalization and connectedness as
well as automated data processing. They enable essential
CE functionalities which in the past were impossible at
reasonable cost. This also includes identifying specific levels for innovation and tracking down new fields of investment and lines of business.

In Scotland, Zero Waste Scotland is researching incentive schemes
and behavioural change.

Insight 21: The success of circular products and
services entails behavioural changes among consumers,
as a CE is not just a technical fix.

Example of implementation:
Zero Waste France207

The role played by consumers in the transformation process is
disputed, the roadmaps taking different positions in this respect.
Many roadmaps do not address the responsibility of consumers
at all (Denmark and Luxembourg) while others make their responsibility clear (Italy and France). What is certain is that the
use phase involving consumers is a critical phase for a CE and
many circularity levers act here (see ReSOLVE).

Zero Waste France has set up a „Nothing New“ campaign to challenge society to question its consumption
habits and, if possible, to purchase nothing new. In
2018, 14,000 participants committed to avoiding the
purchase of new products and finding alternatives to
consumption. The campaign has been extended in 2019
and is aiming to reach 100,000 participants by the
end of the year.

Measures for mobilizing consumers are being discussed on two
levels: pricing or monetary incentives and education and information, for instance by training or other channels. There are individual projects which are emerging from civil society or being developed and implemented by non-governmental organizations.

Insight 22: If consumers are to be enabled as
stakeholders, the principles and mechanisms of
action of a CE must become general knowledge.

The French roadmap in particular takes account of the part played
by consumers, one of the four levers being “Mobilize all Actors“.
The dissemination and sustainable implementation of a CE is being fostered by public presentations about the results of the
roadmap and by involving local and regional authorities and associations. Slovenia is talking about a “Circular Culture“, emphasizing the simultaneous responsibility of individuals as consumers
(purchasing decisions) and citizens (expression of political opinion).

Some countries have specifically developed the role of education
in enabling consumers. The Portuguese Action Plan contains a
package of measures called “Educating for Circularity“. In addition
to the integration of CE into the curriculum, there are also
numerous measures for adult education. In Luxembourg CE teaching material is being jointly developed with the Ministry of Education.

206 |

207 |
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See Hightech-Forum 2017.
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Example of implementation:
Finnish educational reform
Finland is a good example of the shift of focus onto implementation: while the role of the educational sector was not
specified in greater detail in the strategy, it has since become
a major topic. In the meantime, the Finnish education system
has been adjusted such that 75,000 pupils and students
from nursery school up to university now receive teaching
units about a CE.

In Spring 2018, public calls for proposals were issued for
pilot projects and partnerships for educational initiatives.
By integrating CE issues into existing syllabuses, the intention
is to educate the CE experts of the future and disseminate
circular thinking. The first courses will be tested during the
2019 summer semester at various universities and will become an official part of the syllabus from the winter semester.
These pilot courses are funded and supported by Sitra.

Lessons for Germany:
n

n

Consumer perspectives important: Consumer behaviour
during the use phase of products and services and the
part consumers play in reverse logistics mean that they
are important stakeholders in a CE. Their perspectives
must be taken into consideration when considering and
evaluating different circularity levers. The extent to which
and by what measures consumers can be made accountable is yet to be determined. Creating transparency for
consumers is important. The European Commission’s efforts mentioned in the CE Action Plan to ensure disclosure
of the environmental footprint of products and companies
are central here.208
Enable citizens: Educational programmes and information enable individuals to make informed decisions. Existing best practice examples such as the “Too good for
the bin“ campaign by the German Federal Ministry of
Food and Agriculture (BMEL)209 can provide inspiration.
The educational sector has an important role to play in
laying the foundations for future generations who will

play their part in a CE. Citizens should also be encouraged
and supported to take action themselves (repair cafés,
food sharing, urban farming, etc.). Local and regional
governments in particular can create appropriate conditions.
n

Breaking down consumption patterns: Above and beyond education, it is important to work out what type of
incentives are suitable for fostering resource-efficient behaviour. It is possible to build on existing initiatives such
as the “National Programme for Sustainable Consumption“210 or the “Climate-compatible Consumption Platform“211.

n

Acceptance by social engagement: It would appear helpful to build on the initiatives of stakeholders which, like
policy makers, are driving social mobilization, such as
NGOs. In addition to sharing experience, this can also
create broader acceptance of the goals and measures
set out in a national strategy.

208 |

See European Commission 2019.

210 |

See BMU/BMJV/BMEL 2017.

209 |

See BMEL 2019.

211 |

See Plattform KVK n.d.
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4.6.3

Science and Research

Insight 23: Policy makers have identified the potential
of a CE for innovation and are supporting the scientific
community in investigating this potential.
The national strategies clearly reveal the considerable need for
research in many areas. Many country strategies are accordingly
pressing ahead with the development of specific areas of research
and mobilizing research budgets. In Denmark, for example, CE is
prominently mentioned in the government’s RESEARCH2025 catalogue, which forms the basis for strategic investment in future
research activities. In Slovenia, CE issues have been made a key
theme in the context of a “Strategic Research and Innovation
Partnership (SRIP)“. In Portugal, the Ministry of Science, Technology and Higher Education has set up a programme which fosters
“Collaborative Labs“. In addition, April 2019 saw the publication
of Portugal’s national research and innovation agenda for a CE.212

Insight 24: The scientific community has identified
challenges associated with a CE and is beginning to develop dedicated educational programmes and courses.

In the light of the burgeoning public debate around a CE, scientific
stakeholders have begun to develop dedicated training programmes and courses and so address the interdisciplinary challenges associated with a CE. Worldwide, numerous university departments are working on business management and macroeconomic theories which are helping to clarify current trends and
further develop management methods. The necessity of teaching
circularity principles during professional training for disciplines
such as design and materials research has also been recognized.
In Scotland, pilot projects for integrating CE thinking into various
disciplines have been started in universities.
One positive side-effect of the increased attention of universities
is the large number of university spin-offs promoting circular
ideas. Those demonstrate how universities are continuing to act
as incubators.213

Lessons for Germany:
n

n

Cooperation with science holds great potential for innovation: In Germany, science and research are often closely linked to business, not least due to its leading, business-focused research institutions such as the Fraunhofer
Institutes and the many courses of study in business management and technology. This unique feature of the German economy makes science an integral part of the country’s innovation agenda. This can boost the German economy’s potential for innovation and help to ensure that
the technological challenges of a CE are identified and
solved at an early stage.

n

Actively fill in gaps in research using funding schemes:
Science and research are important “executive agencies“
of an “innovative state“215 because they can use government research funding to fill in gaps in research and development identified by policy makers. The new “resourceefficient circular economy“ research plan established by
the German Federal Ministry of Education and Research
(BMBF), for example, directly contributes to setting a
course towards a CE.

n

Make use of international efforts: International competition and cooperation are characteristic of science, particularly in capital-intensive innovative fields of industry. It
is accordingly important to bring unique features to the
fore and to endeavour to build partnerships, for example
in the context of European programmes such as “Circular
Economy Research and Innovation“ under Horizon
2020.216

CE platforms for focusing interest and implementation:
Precisely because of a CE’s interdisciplinary nature spanning value chains, developing “innovation networks“214
would appear to be particularly appropriate. This can be
appropriately supported by establishing political/strategic
or operational platforms (e.g. in the form of regional clusters) and developing corresponding research programmes.

212 |

See FCT 2019.

214 |

See Hightech-Forum 2017.

213 |

Examples of German university spin-offs are Noyanum, Agrilution, Twaice,
Li plus, E.go and StreetScooter.

215 |

See Mazzucato 2015.

216 |

See European Commission 2017.
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4.7

Synopsis

The aim of the analysis in chapter 4 was to obtain insight and
experience from other European countries about how the pathway
for transformation to a Circular Economy (CE) can be mapped
out. This analysis was based on country roadmaps or comparable
strategy papers, other publicly available material and qualitative
interviews with major stakeholders. Using the Aspen Institute’s
“Theory of Change“ approach, significant stakeholders, assumptions, goals and consequent actions were investigated.
Key insights are once again summarized below:
n

A CE is not an end in itself but instead a means for achieving
higher-level goals and harmonizing different national goals.

n

In the countries analysed, differing social forces were the
prime mover behind CE strategies. Policy makers must, however, take on the lead role in the transformation process by
establishing suitable conditions.

n

Current indicators are inadequate for measuring progress towards a CE. Effort is therefore being put into further development of the indicators taking account of the EU Monitoring
Framework.

n

Key themes were usually not systematically derived from a
science-based overview of potential and options but were ins-

tead directed by current political goals. Functional units
would appear to be the suitable level for consideration of the
implementation of CE measures in value chain networks.
n

Inclusion of pre-existing activities and a broad stakeholder
base is important for creating acceptance, generating momentum and making good use of resources.

n

Many resource policy instruments which are intended to mobilise the private sector, civil society and the scientific community are already being implemented. It is currently,
however, not yet possible to estimate their overall effect. Comprehensive reforms have not yet been made, incremental measures tending to be used instead.

The insights obtained were applied to the German context at the
end of each sub-heading in the form of “Lessons for Germany“.
The following chapter draws on these lessons to develop succinct
propositions as to how a German pathway towards a CE can be
mapped out.
It should again be noted at this point that the analysis was performed in preparation for the Circular Economy Initiative Deutschland (CEID). It was carried out over a three-month period by the
team of authors. A more in-depth scientific assessment of the addressed issues of relevance to a CE will be carried out within the
initiative which will conclude in 2021 with the compilation of a
CE roadmap for Germany.
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Synopsis and
Next Steps:
Options for Shaping
Germany’s Transition
to Circularity

The review of the situation in Europe and activities in other countries reveals a broad range of options for initiating processes of
change to society as a whole and achieving a transition to an optimized Circular Economy (CE). The following propositions set
out by the team of authors build on the lessons derived in chapter
4 and describe elements of a pathway on which economic development in Germany could be decoupled from resource consumption. These ten elements reflect the structure of the preceding
chapter and identify stakeholders in politics, science, business
and civil society in the same way.

Why – fundamental motivation for systemic change
1. Develop a concrete shared vision for a CE as a means for
achieving important societal goals
This vision positions the CE as the principle of a fundamentally different economic system which takes equal account
of natural, social and economic capital. It is manifested by
its positioning with regard to current sectoral trends (e.g.
changing mobility), political priorities (e.g. sustainable industrial policy and its connection with effective environmental
protection) and the international debate (e.g. climate, development, and trade policy). It is important here to link this vision with existing national and international strategies and
to develop a narrative that makes a CE relevant to all societal
stakeholders. The relationship to work and well-being is here
just as important as the positioning of significant leading
figures whose credibility represents the necessity of the transformation.

to success. Long-term monitoring of a CE strategy would accordingly require a central stakeholder leading the process
over an extended period (i.e. spanning legislative periods)
and acting as an independent contact point for all interest
groups. In line with the cross-sectoral, interdisciplinary nature
of CE issues, this unit could act as a neutral broker, particularly capable of handling not only industry, civil society and
science but also any relevant ministries and their subordinate
agencies. Such an operational unit also consistently and effectively tracks targets and monitors progress and actively
tackles deadlock situations. In addition, it manages integration into both sub-national and European and international
initiatives.

Where to – the target system
3. Develop a consistent system of targets and indicators for
control and tracking
Starting from the premise that a CE is not an end in itself, it
can be helpful also to control and measure it on the basis of
the higher-level targets. This ensures the relevance, selectivity
and quality of indicators for measuring progress. The indicators can also be qualitative or based on milestones so that
the resultant greater level of detail can be used to describe
the vision and form opinions effectively. Wherever possible
and meaningful, use should be made of established data,
processes and structures which are already applied at the national or international level. A resource model which attempts to quantify the economic and environmental effects
of CE measures on a macroeconomic level, including its transboundary effects, could be of considerable benefit to the debate around the potential of a CE.
4. Systematically prepare specific proposed solutions to barriers
and incentives for CE
A systematic analysis of existing barriers and incentives reveals core problems and systemic effects and helps to inform
the political debate around measures for directly or indirectly
fostering a CE. Possible proposals may be, for example, proposed adjustments to the legislative framework, such as for
instance a revision of the German Waste Management Act
to bring it into line with CE principles.

Who - prime movers and drivers of transformation
2. Establish an independent operational unit for driving forward a CE in Germany across disciplines and policies
The implementation of other transformative processes (e.g.
the energy transition) has shown that identifying a single organizational structure holding overall responsibility which coordinates and acts across disciplines and policies may be key
44

5. Develop a national CE roadmap based on the vision and target system
Formulating a national CE strategy can assist in making the
CE vision a reality taking account of the identified barriers
and existing incentives and achieving industrial, environmental, and social policy goals. Achieving this requires integration into strategies at a national level for energy, mobility,
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agricultural transition and digitalization. The roadmap sets
out strategic priorities, defines specific intermediate targets
with different time horizons and on different levels (technologies, products, infrastructure, consumer behaviour) and quantifies their effect on existing higher-level goals (e.g. climate
protection, dependency on raw materials imports etc.).

With whom – engagement of interest groups
6. Establish a cross-sectoral, precompetitive space in which information is openly exchanged, partnerships are established
and (industry) standards are defined
Engaging significant interest groups increases social acceptance and ensures long-term implementation. Continuous engagement both at the outset and during the implementation
of a transformation programme takes account of the dynamics of technical and social trends. It is useful to create a defined framework within which relevant stakeholders working
cross-sectorally can develop integrated potential solutions
and support and drive forward their ongoing refinement and
implementation. Examples include establishing partnerships
and initiating specific projects. Precompetitive collaboration
also makes it easier to define (industry) standards.

How – measures for implementation
7. Initiate specific measures for fostering business models and
technologies
Defining specific measures can provide targeted support for
the implementation of a CE. It is advisable when identifying
and selecting suitable areas of activity to start with focus
sectors which are particularly politically, economically, environmentally and socially relevant. Targeted use may be made
of current discontinuities, such as the transformation to electrical mobility which is currently under way. The measures
developed ideally follow an identification of the key levers
which support economic activity in line with CE principles.
Furthermore, the measures should be derived from the defined strategic objectives in the target vision. This relates in
particular to technological and infrastructural foundations,
new business models and regulatory conditions. Where it
makes sense, initial pilot projects can be branched off.
8. Establish “circular clusters“ to focus development on fields
of particular relevance for the future
Taking the tried and trusted structures of German industrial
clusters as a model, the most important industrial applications of a CE could be significantly boosted by creating and
supporting regional industrial partnerships (clusters). The priority areas are identified from the higher-level goals or from

the roadmap with the participation of politics, science and
business. This generates a high level of cooperation and a
shared commitment among the interest groups while simultaneously ensuring that gaps in technologies, business models and the development of value networks can be plugged.
9. Initiate an educational initiative to embed the central ideas
of a CE and the systemic approach in relevant curricula
The success of a transformation to a CE is substantially dependent on social acceptance and not least on active consumer engagement. The current social momentum for
example in the debates around packaging waste and biodiversity can be harnessed here to position a CE as a potential
solution. This is most effective in cooperation with existing
social initiatives. Embedding CE concepts in the long term,
however, also requires a review and updating of education
at school, professional and university levels. Only once the
principles of a CE and the net-positive economy have become
part of the curriculum can it also be expected that the designers, engineers and design managers of the future will include them in their thinking.
10. Position Germany in the EU and internationally as a CE
pioneer
By designing a new future and actively shaping the European framework for a CE, Germany has the opportunity to
position itself as a pioneer and so safeguard hard-won national success internationally. The export-oriented German
economy will only see the full potential of a CE in an international context. At the same time, a CE offers Germany
the opportunity to introduce a new perspective and new
momentum into other international debates such as those
around the Sustainable Development Goals, the two-degree
or 1.5-degree target and the protection of biodiversity.
The Circular Economy Initiative Deutschland (CEID), initiated by
acatech and SYSTEMIQ and funded by the German Federal Ministry of Education and Research (BMBF), will tackle these ten
propositions in its work while its planned working groups will
carry out in-depth investigations of individual elements. With its
political mandate, the initiative will bring together business, science and societal stakeholders to develop a shared vision for Germany, to investigate specific applications and support their implementation and to identify enabling factors for a CE.
Using the knowledge gained during the compilation of this preliminary study, the CEID started its practical work and, by 2021,
map out a pathway for Germany to draw the best possible benefit
from the CE model.

45

6

Appendix

6.1

Examples of the Use of Resource Policy Instruments

The following table shows examples of resource policy instruments from other European countries and thus some of the results from
a broad survey of all the interviewees. Examples which have progressed to different levels of implementation were deliberately selected.

Negative economic incentives
Taxes
Great Britain: Plastic bag tax (5 pence per bag): demonstrable influence on consumer behaviour,
encouragement to use reusable carrier bags, 80 per cent drop in sales just in the first year after
implementation.
Fees
Slovakia: Legislation for the introduction of a bottle deposit for plastics bottles set in train.

Netherlands: Significant increase in waste fee from € 13.21 per 1000 kg in 2018 to € 32.12 per
1000 kg in 2019.

Positive economic incentives
Tax relief
Portugal: Tax reductions on car and motorcycle repairs, on research and development costs for SMEs
(general; additional reductions for ecodesign R&D).
Luxembourg: Reduced tax rate of eight per cent on repairs to bicycles, shoes, leather goods, for clothing alterations and home textiles. A further reduction to three per cent is currently being checked
for compliance with European legislation.
France: Reduction of value-added tax on CE-related activities, at the planning stage.

Subsidies
Portugal: Grants for CE projects by businesses, universities and local authorities (funding rate 85 per
cent on average, no repayment).
Netherlands-Friesland: Funding for SMEs to develop circular business models; assistance with funding applications at the national and EU level.
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Information instruments
Public information campaigns
France: "National Debate" to facilitate political participation by citizens: public dialogue between policy makers and citizens, web portal with function for submitting criticism and suggestions. One part
of the National Debate addresses the environmental transformation of the country. This clearly revealed that environmental issues and a CE are important to citizens.
Scotland: Annual "Pass It On Week": mobilization of citizens to arrange swap, donation or repair
activities. Material is provided online with guidelines and ideas for successful implementation.217
Great Britain: "Love Food Hate Waste" campaign to educate citizens about preventing food waste
and provide tips for avoiding it.218
Ecolabels
Luxemburg: The aim of the "SuperDrecksKëscht" "Clever akafen" campaign is to raise the visibility
of environmentally friendly and low-waste products in commerce and help consumers choose sustainably. Selected products in participating supermarkets and specialist retailers are marked with a
"Clever akafen" (shop smart) label.219
LENOZ – sustainable construction certificate, sustainability assessment system for buildings.220
Business advice service
Scotland: "Circular Economy Support Service" and "Resource Efficient Scotland Programme":
expert advice and assistance for SMEs for introducing energy efficiency and circularity measures.
Luxembourg: Fit4Circularity programme: workshops and conferences to get CE issues on the innovation agenda in businesses.221
Portugal: "Vale Economia Circular" supports CE advice services for businesses.

Other
Finland: List of best practice examples from businesses and cities in the implementation of
CE measures.
Netherlands-Friesland: Large-scale survey of regional SMEs in order to develop evidence-based
policies for implementing circular business models.

217 |

See Recycle for Scotland 2019.

220 |

See 1nergie S.A. 2018.

218 |

See WRAP 2018.

221 |

See Luxinnovation n.d.

219 |

See SDK 2019.
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Regulatory incentives
Extended producer responsibility
Luxembourg: “Ecobatterien” is a non-profit association which organises separate collection of primary and secondary batteries for portable, industrial and vehicle applications and proper, environmental disposal and recycling.222
France: There are 14 mandatory EPR regulations which cover far more than the EU-specified product
streams. Examples include EPR systems for furniture, tyres, printing paper and infectious healthcare
waste.
Standardization
Great Britain: Standardization for the use of polymers at the planning stage.

Netherlands-Friesland: Standardization for the construction sector at the planning stage.

Public procurement
Finland: Establishment of a competence centre for sustainable and innovative public procurement
in 2018, for example to support cities in also taking account of CE aspects for future procurement.
Slovakia: Third "National Action Plan for Green Public Procurement" (2016-2020) with twelve priority product groups already in force.
Scotland: Inclusion of lifetime cost and life cycle factors in public procurement, process under way.

Portugal: Strategy for green public procurement with 20 product groups, for six of which corresponding lists of criteria and indicators have been developed. Another six product groups are set to be
underpinned by indicators in 2019.
Other
Netherlands: The “Dutch Green Deals” enable businesses to request a review of legislation which
impedes CE business models.

222 |
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Education and research
Establishment of university departments and courses
Scotland: Various Scottish universities are currently developing CE Master's degree programmes.

Portugal: Master’s degree programme in "Eco Design for Circular Economy" at the University of Aveiro;
"Industrial Ecology" is part of the syllabus for environmental and mechanical engineering courses.
Netherlands: There are already four Master's degree programmes at three different universities
dedicated to CE.
Integration into general education
Finland: Finnish educational reform: integration of CE issues into existing syllabuses from nursery to
university level.
Netherlands-Friesland: "Spark the Movement" – programme to support educational institutions with
structurally integrating CE teaching content.222
Portugal: National strategy for environmental education – one pillar of which is a CE. Funding from the
Environmental Funding Program is available for implementing the strategy.
Earmarking of research budget
Slovakia: The national funding programme for supporting research and development (2019-2023) is set
to provide 112 million euro for research and development into materials and products based on domestic raw materials and efficiently recovered secondary materials. One sub-item of this research priority is
"Effective processing of strategically important raw materials as a basis for the Circular Economy". The
funding programme is still going through the approval process.
Other
Netherlands-Friesland: Professional development for all public sector staff to inform them about CE
issues and enable them to take CE-compliant decisions.
Slovakia: In 2017, the Slovakian government set up a Green Education Fund in collaboration with the
commercial and non-governmental sector. This fund is an innovative instrument for fostering environmental
awareness and environmental education. A second edition is currently in preparation.
Slovenia: CEL.CYCLE: With EU co-funding, 21 companies have come together to research, develop and
manufacture in line with a CE in order to scale the potential of biomass for a CE.

Voluntary commitments
Scotland: SWITCH – Scottish Waste Industry Training, Competence, Health & Safety Forum – aims to
assume a pioneering role in raising standards in health and safety, training and development and
technical skills and to foster Scotland's resource management industry.
Finland: "Society's Commitment to Sustainable Development" as an instrument for creating a common
system of values and arrive at shared areas of responsibility in the form of a society-wide "competition".
Businesses, training institutions, administrative bodies, parties, local authorities and other stakeholders
can enter into specific operational commitments in order to contribute to making the common goals a
reality.

49

6.2

List of Publications and
Interviewees

Denmark
Ministry of Environment and Food: The Advisory Board for Circular
Economy. Recommendations for the Danish Government, Copenhagen 2017.
Ministry of Environment and Food/Ministry of Industry, Business
and Financial Affairs: Strategy for Circular Economy. More value
and better environment through design, consumption, and recycling, Copenhagen 2018.
Interviewee:
Tobias Beck, Team leader for Circular Economy, Resources and
Utilities, Ministry of Environment and Food of Denmark

France
Ministry for an Ecological and Solidary Transition/Ministry for
the Economy and Finance: 50 measures for a 100% circular economy, Paris 2018.
Interviewees:
Marline Weber, Chargée de mission affaires juridiques, Institut
National de l’Économie Circulaire

Italy
Ministry of Economic Development and Ministry of Environment,
Land & Sea/Ministry of Economic Development: Towards a Model
of Circular Economy for Italy. Overview and Strategic Framework,
Rome 2017.

England
London Waste and Recycling Board: London’s Circular Economy
Route Map, London 2017.

Luxembourg
EPEA Internationale Umweltforschung GmbH: Luxembourg as a
knowledge capital and testing ground for the circular economy.
National roadmap to positive impacts. Tradition, Transition, Transformation, Luxembourg 2014.

The Waste and Resources Action Programme (WRAP): Resource
Revolution: Creating the Future. WRAP’s plan. 2015-2020, 2015.
URL: www.wrap.org.uk/sites/files/wrap/WRAP-Plan-ResourceRevolution-Creating-the-Future.pdf [as at: 13.05.2019].

Interviewees:
Tock Christian, PhD, Attaché, Director Sustainable Technologies,
Ministry of the Economy
Jeannot Schroeder, Partner, Positive ImpaKT

Interviewees:
Stuart Ferguson, Head of Investment, London Waste and Recycling
Board
Peter Skelton, Strategic Partnerships Manager, WRAP Global

Finland
The Finnish Innovation Fund Sitra: Leading the cycle. Finnish road
map to a circular economy 2016-2025, Helsinki 2016.
The Finnish Innovation Fund Sitra: The critical move. Finland’s
road map to a circular economy 2.0, 2019. URL: https://www.
sitra.fi/en/projects/critical-move-finnish-road-map-circulareconomy-2-0/#challenge [as at: 13.05.2019].
Interviewees:
Laura Järvinen, Specialist in Circular Economy, Finnish Innovation
Fund Sitra
Leena-Kaisa Piekkari, Expert, Ministry of the Environment
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The Netherlands
Ministry of Infrastructure and Water Management/Ministry of
Economic Affairs and Climate Policy/Ministry of Foreign Affairs/Ministry of the Interior and Kingdom Relations: A circular
Economy in the Netherlands by 2050. Government-wide Programme for a Circular Economy, The Hague 2016.
Keurentjes, J./Augustijn, A./Kohl, J./de Boer, S./Vierstra, J./Roest,
S./Verkoren, M./van Loon, M./Bakker, F./van der Giessen, T./van
Crevel, R./van den Berg, D./van Arkel, G./Kooloos, R./de Ruijter,
E./Stijnen, T./Passenier, A./de Jong, H./Hamelink, M.: Transition
agenda Plastics, 2018. URL: https://hollandcircularhotspot.nl/
wp-content/uploads/ 2018/06/TRANSITION-AGENDA-PLASTICS
_EN.pdf [as at: 13.05. 2019].
Rakhorst, A.-M./Boekkooi, M./Dalm, V./Spanbroek, N./ter Grote,
T./Roeleveld, T./Heideveld, A./Westra S./van de Pol, M./Wentink,
C./Passenier, A./Rohde, J./Hoogendoorn, D./Prinsen, O./
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Hinfelaar, J./Vierstra, J.: Transition agenda Consumer Goods,
2018. URL: https://hollandcircularhotspot.nl/wp-content/uploads/ 2018/06/TRANSITION-AGENDA-CONSUMER-GOODS
_EN.pdf [as at: 13.05.2019].
Interviewees:
Tjitske IJpma, Senior Policy Advisor, Department for International
Affairs, Dutch Ministry of Infrastructure & Water Management
Sander Bos, Programme coordinator, Innovatiepact Fryslân

Portugal
Ministry of the Environment/Ministry of the Economy/Ministry
of Agriculture, Forestry and Rural Development/Ministry of Science, Technology and Education: Leading the transition. Action
plan for circular economy in Portugal 2017-2020, Lisbon 2017.
Interviewees:
Alexandra Ferreira de Carvalho, Secretary-General, Ministry of Environment and Energy Transition of Portugal
Inês Costa, Aide to the Minister, Ministry of Environment and Energy Transition of Portugal

Scotland
The Scottish Government: Making things last: A circular economy
strategy for Scotland, Edinburgh 2016.

Appendix

Slovakia
Organisation for Economic Co-operation and Development
(OECD): Making the Slovak Republic a more resource efficient
economy (OECD Environment Policy Paper No. 7), 2017. URL:
https://www.oecd.org/environment/waste/Policy-Paper-Makingthe-Slovak-Republic-a-more-resource-efficient-economy.pdf [as at:
13.05.2019].
Interviewees:
Milan Chrenko, Director General, Directorate for Environmental
Policy, EU and International Relations, Ministry of Environment
of the Slovak Republic
Barbora Bondorová, Head of Environmental Policy Department,
Directorate for Environmental Policy, EU and International Relations, Ministry of Environment of the Slovak Republic

Slovenia
Godina Košir, L./Korpar, N./Potočnik, J./Kocjančič, R.: Roadmap
towards the circular economy in Slovenia, Ljubljana: Ministry of
the environment and spatial planning 2018.
Interviewees:
Janez Potočnik, Co-Chair UNEP International Resource Panel (IRP),
former EU Commissioner, Partner at SYSTEMIQ
Ladeja Godina Košir, Founder and Executive Director, Circular
Change
Niko Korpar, Project Manager and Circular Economy Expert, Circular Change

Interviewees:
Ian Gulland, Director, Zero Waste Scotland
Michael Lenaghan, Environmental Policy Advisor, Zero Waste
Scotland
Callum Blackburn, Head of Policy, Research and Evaluation,
Zero Waste Scotland
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