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Executive Summary

The objective of the report is to provide a comprehensive overview of the current status of circular
economy (CE) in the target countries of the TREASoOURCE project; Finland, Norway, Sweden,
Denmark, and Estonia. This is achieved by examining and analysing existing strategies, roadmaps
and action plans for CE and for the key value chains (KVCs) targeted in the project; plastics, EV
batteries and bio-based waste and side streams. The report provides an assessment of existing
documents within the different territories, which can serve as a foundation for the work undertaken by
the TREASOURCE project. The study also focuses on specific regions and municipalities in Finland,
Norway and Estonia, where the studied regions are Usimaa and Pirknamaa in Finland and Viken in
Norway. On the municipal level, we analyse Helsinki and Tampere in Finland, Fredrikstad in Norway,
and Tartu and Tallinn in Estonia.

The report develops a framework for analysis of the targeted documents, aiming to provide a better
understanding of how the documents can provide a way forward in the transition towards a CE. The
framework draws on the literature on sustainability transitions to dig into a total of 56 different
documents, covering both the national, regional, and local levels in the five countries. Thematically,
the analytical framework covers topics such as 1) scope, purpose, and objective, 2) portrayal of the
future and change, and 3) innovation and wider societal change. The findings from the document
analysis are synthesized into five analyses covering the target countries and selected regions.
Thereafter we draw up some comparative remarks to provide some further insights on the similarities
and differences between the countries.

We find that the studied territories have progressed differently in terms of developing strategies, road
maps and action plans to promote CE. Whereas the Nordic countries all have national CE strategies,
the Estonian strategy is currently under development. Furthermore, we see a clear distinction between
the national and regional and local levels in terms of availability of CE strategies, where documents
on the national level are more clear-cut strategies, either general CE strategies or strategies for
individual KVCs. Whereas regional and local levels are characterized by a lack of strategies targeting
CE in particular, making it more challenging to piece together a holistic understanding of the current
status of CE in the studied regions and municipalities. Aims and visions for CE are found in the more
general county and municipal plans for climate and other similar documents.

We have identified three takeaways that can inform practitioners, policy-makers and researchers
based on reflection and insights developed during an interactive and interdisciplinary workshop with
representative from SINTEF, VTT, Fredrikstad Municipality, Tampere and TalTech. We argue that 1)
there is a need for cross-regional collaboration to enhance CE for certain materials, 2) there is a need
to move from static documents to action, thus moving towards increased implementation of CE
strategies is warranted to promote a transition towards CE, and 3) a need for cross-country learning,
where late comers can draw upon experiences and best practices from countries that have progressed
further in terms of CE.

Funded by
the European Union 8



TREASoURCE
1. INTRODUCTION

Circular economy (CE) is an important means to tackle the emerging challenges related to increased
greenhouse gas (GHG) emissions, resource depletion and climate change. The TREASoURCE project
(2022-2026) aims to facilitate and commerce systemic change through the development of systemic
CE solutions in cities and regions for currently underutilized or unused plastic waste, electric vehicle
batteries (EV-batteries) and bio-based waste and side streams. The project is expected to significantly
increase production and material circulation in the Nordic and Baltic Sea Regions. To achieve the
objectives of TREASoURCE, the following report aims to consolidate and advance knowledge on the
current status of CE through an assessment of CE strategies, action plans and roadmaps in the Nordic
countries and Estonia, as well as CE strategies, action plans and roadmaps for the key value chains
(KVCs) of plastics, EV-batteries and bio-based waste and side streams. Moreover, the Finnish regions
of Pirkanmaa and Uusimaa and the respective municipalities of Tampere and Helsinki, the Norwegian
county of Viken together with Fredrikstad municipality and the Estonian cities of Tartu and Tallinn will
also be analysed. These countries, regions and municipalities are analysed based on the affiliation of
stakeholders and location of the demonstration cases in the TREASoURCE project. As such, the
analysis covers all the territories of the involved stakeholders and the areas where the technological
demonstrations are developed and implemented.

FINLAND P Tampere-Pirkanmaa

Region
Viken County —___ NORWAY i Clty of Tampere
Fredrikstad municipality —__ Helsinki-Uusimaa Region
I City of Helsinki
SWEDEN

O

==

— City of Tallinn
ES ~ City of Tartu

DENMARK

Figure 1: The case countries, regions and municipalities

This report understands CE as a sustainable economic model, which aims to minimize waste and
optimize the use of resources. It is based on the idea of reducing the consumption of natural resources
by narrowing, slowing down, or closing resource loops, where products, materials and resources are
kept in use for as long as possible. To drive the transition towards a CE, several circular strategies
can be implemented. Potting et al. (2017) introduced a 9R framework (Error! Reference source not
found.) including 9 circular strategies, which depict different levels of high circularity (low R-number)
to low circularity (high R-number). (Potting;Hekkert;Worrell;& Hanemaaijer, 2017).

Funded by
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Circular RO Refuse Make product redundant: abandon
economy — function or use different product
* product R1 Rethink Make product use more intensive:
use and sharing or multifunctional products
manufacture .
R2 Reduce Consume less thrOL_lgh efficient
product manufacturing
R3 Reuse Reuse of functioning discarded
product by another consumer
_ R4 Repair Repair and rpajlntenancg of
Increasing defects to original function
circularity Extend lifespan
of product and R5 Refurbish Restore and update old product
its parts
R6 Remanufacture U_se parts in a new Product
with the same function
Use products or parts in a new
R7 Repurpose product with a different function
R8 Recvcle Process materials to obtain the
Useful y same or lower quality
Linear application of
materials Incineration of materials with

Figure 2: 9R circular strategies prioritised by level of circularity (Potting et al 2017

The European Union (EU) has taken a leadership role in advancing policies for the CE and has
recognized the importance of moving away from the traditional linear economic model. The efforts of
the European Union to promote the CE are part of a broader plan to reduce greenhouse gas (GHG)
emissions by at least 55% by 2030, compared to 1990 levels, and make Europe climate-neutral by
2050, known as the New Green Deal (European Commission, 2019). The EU has made the transition
towards a CE a key priority, as it aims to reduce waste, increase resource efficiency, and promote a
more sustainable economy. The New Green Deal includes measures to support the CE, such as
promoting sustainable product design, improving the durability and reparability of products, and
supporting the development of circular business models. Overall, the EU's approach to the CE is a
comprehensive and ambitious one, which aims for wide societal change by transforming the way we
produce, consume, and use resources, to build a more sustainable future. By promoting the CE, the
EU is not only reducing waste and conserving resources but also creating new economic opportunities
and driving innovation in the transition towards a more sustainable future.

In 2020, the EU also adopted a New Circular Economy Action Plan (CEAP), which sets out a
comprehensive strategy to promote a more sustainable and resource-efficient economy (European
Commission, 2020). The CEAP aims to create sustainable growth and jobs and bring about positive
environmental impacts like mitigating climate change, reducing the pressure on natural resources and
halting biodiversity loss (European Commission, 2020; European Commission, 2019). The CEAP
considers the entire lifecycle of products and presents initiatives targeting sustainable and circular

Funded by
the European Union 10



TREASoURCcE

design, CE processes, sustainable consumption, preventing waste, and ensuring maximum circulation
of the resources within the EU economy. The key sectors in its focus are where most resources are
used and circularity potential is high: electronics and ICT, batteries and vehicles, packaging, plastics,
textiles, construction and buildings, food, water and nutrients. The initiatives in the CEAP are both
legislative and non-legislative, altogether there are 35 actions listed in the action plan.

The main results from this report were found through a structured document analysis of a total of 52
policy documents from the five case countries, regions, and municipalities. The analysis provides an
overview of the current status of CE in the analysed territories. The results will be used as a baseline
for the work in the TREASOURCE project, as it provides an overview of the status of CE (read through
existing strategies, roadmaps, and action plans) in the territories covered by the project.

Following this introduction, this report first presents the analytical approach, elaborating on how the
transitions to CE can be understood, defining what this report means by strategies, action plans and
roadmap and provides a framework for analysis. Second, the methodology used for this analysis will
be presented, followed by an analysis of the five territories. Lastly, a comparative analysis will be
presented, followed by reflections and key takeaways for both practitioners and researchers working
with issues related to CE.

Funded by
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2. Analytical approach

2.1. The transition to a circular economy

CE has been put forward as a key strategy to mitigate climate change and contribute to sustainable
production and consumption (Chizaryfard, Trucco, & Nuur, 2021; Kirchherr, J; Reike, D; Hekkert, M,
2017). Such radical societal transitions involve the transformation of a multitude of technologies,
sectors, and value chains (Chizaryfard, Trucco, & Nuur, 2021). Territories and regions have different
opportunities and barriers in transitions into CE, such as industrial clusters, differences in population
density, and/or natural resources (The European Economic and Social Committee, 2019). Therefore,
it is useful and necessary to understand the local and national conditions and strategies for moving
towards a CE.

The transition to a CE is a complex process, involving drastic changes in the production-consumption
patterns that affect the environment (European Environment Agency, 2016). As an example of the
complexity of transitioning to circular plastics, Johansen et al (2022), highlight that CE cannot be
achieved only by addressing the issues in the waste management system but a combination of
changes is needed across the whole value chain including e.g. also design and use phase. The
existing knowledge base tends to focus more on end-of-life-phase rather than the whole value chain
and different phases. They emphasize the importance of a holistic approach, where the transition to
CE should be done carefully mapping implications, stakeholders and their involvement as well as
collaboration. (Johansen;Christensen;Ramos;& Syberg, 2022).

The complexity of CE transition processes is also exacerbated by several barriers, such as regulatory,
cultural, market and technological (Kirchherr, et al., 2018). Interactions between these interrelated
barriers can contribute to an unchanged system with a resulting lock-in to the current linear economy,
which thus provides insights into the main reasons for ineffective transitions into a CE (Kirchherr, et
al., 2018). However, managing the transition requires an understanding of the broad societal trends
and the drivers enabling a CE (European Environment Agency, 2016).

As with other transitions towards more sustainable production and consumption patterns, policy may
play a critical role in overcoming barriers and fostering development towards a CE transition. However,
there is a growing recognition, both among scholars and policymakers, of the lacking capacity of
traditional policy approaches to foster innovation and transformation at a sufficient scope and pace to
address societal challenges, such as CE transitions (Schot & Steinmueller, 2018). Both in academic
literature and policy making, novel policy paradigms, such as "transformative innovation policy" and
"mission-oriented policies” have emerged (Mazzucato, 2016). These go beyond traditional policy goals
of fostering innovation for economic growth, but focus on addressing societal challenges, such as
waste, resource depletion and the transition to CE. Policy thus has the potential of stimulating not only
the rate of, but also the direction of innovation and transitions (Weber & Rohracher, 2012). Strategies
and roadmaps constitute one way in which policymakers can provide directionality and seek to attempt
to influence societal change in certain directions. Indeed, roadmaps and strategies have been shown
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to be used in a variety of ways to portray future development pathways and can in themselves become
policy instruments to support transitions and societal missions (Miedzinski, Mazzucato, & Ekins, 2019).

2.2 Defining roadmaps, strategies and action plans

This report differentiates between strategies, action plans and roadmaps. Drawing on the
definition of CE strategies and roadmaps set by the European Economic and Social Committee
(The European Economic and Social Committee, 2019), these documents aim to further the transition
towards a CE, by presenting clearly defined objectives or desired outcomes which include key steps
or milestones towards the envisaged future within a certain timeframe. Usually, these CE strategies
and roadmaps provide an overarching framework of ongoing initiatives "in different sectors, by different
players, and at different stages of the value chain or different states of development" (The European
Economic and Social Committee, 2019, s. 7), and describe instruments encouraging the transition and
act as inspiration for stakeholders and actors to be involved.

Roadmaps provide a time-based framework which enables the development, illustration, and
communication of strategic plans while taking into consideration the independent advancement of
technology, products and markets (Miedzinski, McDowall, Fahnestock, Rataj, & Papachristos, 2022).
Roadmaps share a number of design features (Phaal et al., 2004; Phaal & Muller, 2009 in
(Miedzinski, McDowall, Fahnestock, Rataj, & Papachristos, 2022)):
1) They include a reflection on the current state of development or a baseline i.e., ‘where are
we now?’.
2) They have an explicit purpose usually expressed as a vision and strategic priorities and
targets i.e., ‘where do we want to go?’.
3) They include an explicit perspective of time horizon and short-, medium- and long-term
timelines that illustrate the process of getting to the vision i.e., ‘how to get there?’.
4) Many roadmaps may present a path towards the vision by depicting various interrelated
layers e.g., technology, product, sector, policy.
5) The development of roadmaps requires active stakeholder involvement from across
disciplines, economic sectors, business, and public organisations.
6) Irrespective of whether the process of road mapping is intra- or inter-organisational,
stakeholder discussions should be seen as a learning process and knowledge sharing
exercise.

2.3 Framework for analysis of CE strategies, road maps and action plans

While there exists literature on roadmaps and strategies on the one hand and the conceptualization
societal transitions, missions, and transformative innovation policy on the other, few approaches
provide specific analytical approaches to study roadmaps in such contexts. Miedzinski et al. (2022)
provides one of few specific analytical perspectives on roadmaps analysis. This perspective considers
dimensions that are relevant for evaluating how roadmaps connect with processes linked to societal
transitions and system innovation, including considering how change is expected to occur, and which
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types of innovation that are expected to drive such change. We build and adjust this perspective to
suit the analysis of strategies, action plans and roadmaps of CE, by focusing on the categories and
sub-questions presented in Table 1.
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Overall questions Concrete questions Justification/ Explanation
Scope, purpose and What is the main rationale, 1. What s the defined specific purpose
objective(s) of document purpose and scope of the (ambition) and scope (narrow/broad, multiple

strategy/roadmap? sectors/value chains)?

What is the wider context in which =~ 2. To what extent does the document take into =~ Wider context refer to if/how the

the strategy/roadmap are  account the wider context (how does it relate document relates to the

developed? to the broader debate on CE)? broader debate on CE.

Local/regional level, how does

they relate to national

strategies/roadmaps?
Portrayal of the future and How does the strategy/roadmap 3. Does the document specify a target/goal?

description of how change introduce visions and pathways Reduction in tonnes? CO2
occurs (e.g., narrative scenarios, targets, 4. Does the document provide a timeline emissions?
milestones action plans)? (e.g.,2030/2050)?

Are the regions/municipalities
5. Does the document present specific more ambitious?
reduction targets?

6. Are specific goals linked to larger
(EU/national) goals?

How do they discuss assumptions 7. How does the document envisage the future

about probable futures and include = of the value chain in focus?

narratives explaining how future

change is expected to occur? 8. Does the documents specify steps to
achieve the envisaged future?

9. Is there an action plan to follow up the
strategy?
Role of innovation: The level What type of innovation activity 10. What kind of innovation does the document
of ambition and aspiration of does the document promote to present (take particular note of whether or not

innovation activities, enable sustainability transition? the document goes beyond technological
including  experimentation innovation)?

and system innovation. The a) Technological innovation?

extent in  which the b) Social innovation (change among
document encourage users/consumers?

innovation specialization in c) Business model innovation?

areas relevant to d) System innovation (wide reaching change
sustainability transitions. across actor groups)?
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the European Union 15



Use of evidence: The use of
evidence and scientific
knowledge to underpin the
analysis, vision, pathways
and action plans of
roadmaps.

Alignment and credibility:
The extent to which
roadmaps align actor
strategy with the shared
vision and engage actors in
transformative innovation.

Funded by
the European Union

What is the level of ambition of
innovation?

Is the document based on a
strategic prioritisation process that
includes existing and emerging
areas of specialisation?

What type of evidence are used to
inform  the  strategy/roadmap
process?

How are stakeholders selected,
consulted and engages at different
phases of the strategy/roadmap
process?

TREASoURCcE

11. Where in the value chain does innovation
take place? Does the document focus on
particular segments, of focus on more
overarching change across multiple sectors
and value chains?

12. Does the innovation(s) link to a particular
R-strategy (if so, which one(s))?

13. How does the document discuss the need
for (innovation) policies to achieve the vision?

14. Does the document discuss solutions for
experimentation/demonstration?

15. How does the document discuss wide
reaching systemic change or incremental
improvements?

16. Does the document specify prioritized
areas for innovation and technology
development (are there particular
technologies/sectors/VC segments that are
prioritized)?

17. What are the main drivers and barriers for
CE?

18. Describe the academic basis for the
document. Is the document based on
particular reports or white papers?

19. What kind of stakeholders have been
involved in developing the strategy/roadmap?
20. Does the strategy present who contributed
in developing the strategy/roadmap?

21. How inclusive is the process?

16

On local and regional level:
autonomy in the process, or

driven
actor(s)?

by

national

level
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Table 1 - The analytical framework developed for analysis of CE strategies, roadmaps and action plan
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3. Methodology

The following section describes the research process in more detail to provide a better understanding of
the choices that were made in the process, and how we have handled issues along the way. The work
was conducted in the period September 2022 — March 2023. In general, the work can be divided into four
interconnected steps where the research team:

1) developed an analytical framework based on relevant literature (described in section 2),

2) identified relevant documents on national, regional, and local levels in the five countries,

3) analysed the identified documents guided by the developed analytical framework, and

4) synthesized data from the analysis and wrote out both national and comparative analyses of the

data gathered from the documents.

Step 1 has been accounted for in section 2. This section will therefore pay attention to the remaining
three steps.

According to Bowen (2009), conducting a document analysis entails a process of finding and selecting
relevant documents (CE strategies, action plans and roadmaps), making sense of these documents, and
synthesizing data contained in the documents (Bowen, 2009). The identification of relevant documents
for this report was done using two different strategies. First, covering documents that pertains to the
national level in the five countries, we conducted web searches (using search words such as “CE

"W

strategy”, “plastics strategy” followed by the different countries) based on the teams existing knowledge
about CE strategies, roadmaps, and action plans from previous research projects. This resulted in a list
of opensource documents that were mainly derived from the respective government’s web sited. On a
regional and local level in Finland, Norway, and Estonia, the TREASoURCE project’s local and regional
partners have been involved in gathering and analysing the relevant documents. In sum, we have
reviewed 18 documents for Finland, 18 documents for Norway, 3 documents for Sweden, 8 documents

for Denmark, and 9 documents for Estonia. A total of 56 documents (see Appendix A).

Concerning the types of documents that could be found, it became clear, quite early on, that the types of
documents that we found on the regional and local levels were different compared to the national
documents. While national level CE documents were more clear-cut strategies, roadmaps, and action
plans, the regions and municipalities covered here did not necessarily have any of these. Whereas some,
such as Helsinki and Tampere, had CE strategies, the municipalities of Fredrikstad (NOR), Tartuu and
Tallinn (EST) did not. To provide a holistic understanding of the current state of CE within these territories,
we, therefore, had to make use of documents such as regional climate and environment plans, municipal
sector plans for climate, and local waste management plans, that in some way covered the topic of CE
(both in general and related to the three key value chains). As such, the result of the identification process
was a plethora of different types of documents, that in sum could provide an overview of the current status
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of CE in the different territories covered. We recognize that there is a potential difference between national
strategies, which can be seen as promoting industrial development and increased value capture, whereas
regional and local plans are more geared towards the interests of the county and municipality, in terms
of job creation, welfare etc.

The analysis of the documents was undertaken by all the project partners, both academic and non-
academic, from the different territories, where partners from the different countries were responsible for
the analysis of their own country. The national analyses of Sweden and Denmark were conducted by
researchers from SINTEF, as there were no local partners engaged in the task from these countries. The
analysis was guided by the framework developed early in the research process (see Section 2) using a
shared Excel file to gather the data from all the documents. Throughout the process the research team
had recurring meetings (every other week) to discuss potential issues with the framework, particular
challenges in the different national analyses, and other issues that came up.

The final step of the document analysis was synthesizing the information gathered in the Excel framework
from the document analysis into coherent text, making up the final national analyses. To ensure
coherence across the different national analyses in terms of both structure and scope, a structure was
developed for both the national, regional, and local levels, where information was synthesized into
separate paragraphs. Based on the national analyses, the team went on to write out the comparative part
of the analysis section. This work was done through a physical workshop in Oslo, where the partners
discussed and agreed on how to structure the comparative analysis, which was completed by the
individual participants after the workshop.

Funded by
the European Union 19



TREASoURCcE

4. Results of the analysis

The following section presents a brief analysis of overarching CE documents, as well as an analysis of
the CE-related documents in the KVCs of the TREASoOURCE project: plastic, EV-batteries and bio
waste and side streams based on the documents presented in Appendix AError! Reference source
not found., divided into the five case countries represented in this report. Denmark and Sweden pertain
to the national documents concerning CE, whereas Finland, Norway and Estonia also cover the regional
and local levels. In Finland, we provide an analysis of the Pirkanmaa and Uusimaa regions and the
respective municipalities of Tampere and Helsinki. In Norway, we provide an analysis of Viken county
and the municipality of Fredrikstad. Finally, in Estonia, we analyse existing strategies for CE in the
municipalities of Tartu and Tallinn.

4.1 Finland
4.1.1 National documents

In Finland, the transition towards CE is seen as an important opportunity to both reduce environmental
impacts and GHG emissions but also strengthen the export economy and employment. Finland has
ambitious to be a carbon-neutral and fossil-free welfare society and strongly supports the implementation
of CE solutions together with the central government, municipalities, enterprises, and citizens. The
amendment to the Climate Act as of March 1, 2023, defines that municipalities must implement climate
plans, which can increase the amount of CE strategies being developed in Finland in the coming years.
The law requires that the plan includes e.g., the goal of reducing greenhouse gas emissions and the
actions to achieve the goal (Ulvi, ym., 2022; Ministry of the Environment, 2023).

Finland is strongly committed to a systematic strategy in the transition to a CE and was among the first
countries to produce a CE roadmap in 2016. The Finnish roadmap to the CE was updated in 2019, The
Critical Move — Finland’s roadmap to the circular economy 2.0, and it sums up a vision for 2025, where
there are different visions for the government, towns and cities, businesses, and citizens (Sitra, 2019).

To guide this transition, Finland has its own strategic program for the CE, which was accepted in 2021.
The CE Programme envisions that through the actions and measures planned, Finland will reduce the
consumption of unrenewable natural resources and reach a carbon-neutral CE society by 2035 (Ministry
of the Environment Resolution, 2021). The key measures identified are (Ministry of the Environment (a),
2021).:
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e CE incentives such as taxation promoting a CE and limit the use of virgin resources and reduce
CO2 emissions.

¢ Information compiling on CE services for citizens, such as sharing and repairing.

e Transforming Finland into a leading country in a digital CE by harnessing open and connected
data on material and data flows.

e Support sustainable CE market development via legislation and economic instruments.

e Low-carbon circular solutions for the public sector in construction, mobility and energy.

e Incorporate CE into the education and work-life skills.

The Annual Climate Report 2022 revealed that there were no major changes in Finland’s total emissions
in 2021, furthermore, land use and the forestry sector became a new source of emission for the first time.
This is explained by e.g., increased harvesting and slower forest growth. Material circularity plays a share
in the overall GHG emissions, but the share of recycled material out of all material use in Finland was
just around 7 % (2018), which is lower than the EU average. However, the national CE activity level is
high, with multiple projects and programs on the way. Energy production and transport systems are one
of the main key policy target areas. (Siljander;Cederlof;& Skoglund, 2022)

In Finland, a National Waste Plan to 2027 was published in 2022 and it presents a plan for waste
management to reduce the volume and harmfulness of waste. It also includes measures and has annual
monitoring to assess the change. The National Waste Plan is seen as one of the main circularity drivers
for Finland, and it presents recycling rate targets that should reach at least the levels presented by the
EU. The most important impacts foreseen are more sustainable and safe use of resources, and improved
protection of the environment via decreasing waste volumes and increasing recycling
(Ympaéristoministeri6 , 2022).

Finland has several roadmaps, strategies and action plans that support the implementation and transition
towards CE. The European Green Deal is considered as a reference basis in most. Regarding the key
values chains in focus, there are three main CE related strategies or roadmaps: National battery strategy
2025 (Ministry of Economic Affairs and Employment of Finland, 2021), National bioeconomy strategy
(Finnish Government, 2022) and National Plastics Roadmap 2.0 (Ministry of Environment of Finland,
2022). The documents are interconnected with EU-wide regulations, directives, and guidelines regarding
CE. Throughout these three documents, there are several common trends. For example, innovation and
investing in research and development are seen as important tools on the path towards sustainability and
CE. Also, each document clearly states measures to be taken to reach the desired goals and steps on
how to verify the scale and direction of progress.

National battery strategy 2025 (Ministry of Economic Affairs and Employment of Finland, 2021) aims to
improve the battery sector in Finland. Even though the strategy is not limited to CE it is strongly present
in the document. From the technology perspective, the strategy focuses especially on materials and
battery systems as well as on the electrification of traffic and heavy machinery. Based on the strategy,
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the battery value chain and electrification play central roles in reaching the climate and other
environmental targets. From a CE point of view, increasing battery lifetime and material efficiency are the
key targets. The goal is that batteries manufactured in Finland will be reliable, their repairability will be
developed as well as their life cycle increased by enabling reuse or remanufacturing. According to the
strategy, especially reuse will need new business models and digital solutions. As an example, a battery
passport is suggested, which would present the product and usage history of any equipment, and in doing
so would aid the reusability of the said battery. From the recycling point of view, the current challenge is
to get high enough volumes of recycled materials to Finland. In addition, the strategy highlights that CE
should be brought into play already in the product development phase and that there is a clear need for
increased circular design competence.

Overall, the strategic objectives of the National Battery strategy can be summarized as increasing
competitiveness, skills, and responsibility. CE is present in all the objectives, for example, the strategy
suggests that investments in CE should be enabled by proper infrastructure, regulation, and logistics.
Also, it is seen that sustainability should be used to guide operations, and when combined with traceability
solutions, create new business opportunities can be created. Additionally, the need for cooperation
between different actors and cross-disciplinary research is highlighted as it can accelerate innovations
by combining, for instance, battery, energy, and ICT sectors.

The first national bioeconomy strategy of Finland was published in 2014 and due to the updates in the
EU’s Bioeconomy strategy in 2018, the Ministry of Economic Affairs and Employment set to update the
national bioeconomy strategy as well. The new national bioeconomy strategy (Finnish Government,
2022) covers the biowaste and side streams key value chain, but are, however, mainly on forest based
bioeconomy. The aim of the strategy is to double the value added of the bioeconomy in an ecologically,
socially, and economically sustainable way by 2035. High emphasis is put on research, development,
and innovation (RDI) investments and on supporting the commercialization of new innovations in the
bioeconomy. The strategy is divided into four specific focus areas (Finnish Government, 2022):
Higher added value from the bioeconomy

2. Strong knowledge and technology base
3. Competitive operating environment
4. Usability and sustainability of bioresources and other ecosystem services

The strategy states specific measures, responsible bodies, and key actors for each of the focus areas to
guide and ensure their efficient implementation. For example, as measures to increase information and
competitive status of the side and waste streams, the strategy lists utilization and development of digital
marketplaces as well as regional cooperation to develop a business ecosystem. For these measures, the
Ministry of Agriculture and Forestry is nominated as one of the responsible bodies and Natural Resources
Institute Finland is one of the key actors, among others. Biowaste and side streams are seen as key
components on the path towards sustainable production of high-added value chemicals and products.
Added value is sought by developing new raw materials, manufacturing methods, products and services,
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increasing processing value and resource efficiency, and utilizing side streams and CE operating models.
According to the strategy, reducing the overconsumption of natural resources requires ensuring the
sustainability of the raw material base of the bioeconomy and strengthening the utilization of side and
waste streams as well as extending the life cycle of products. Digitalization and education are considered

to be key factors throughout the document. The impact of the stated measures is to be monitored through
statistics and sustainability indicators, such as value-added and investments in the bioeconomy.

The national Plastics Roadmap 2.0 (Ministry of Environment of Finland, 2022), which is an update on the
first national Plastics Roadmap (2018) of Finland. It is coordinated by the Ministry of the Environment and
implemented by a cooperation network. The most recent roadmap puts more emphasis on promoting
reuse, replacing virgin plastic with recycled plastic, and improving the recyclability of plastic products. It
also sets quantitative targets that should be reached and state specific measures for how to reach them.
The overall main goal is to ensure the breakthrough of a circular plastics economy in Finland by 2030 by
tackling the whole life span of different plastic products. To ensure this, the road map addresses not only
plastics recycling-related aspects but also CE as a whole. This is to be done by implementing several
specific measures. These are reducing littering and other environmental damage caused by plastics,
avoiding unnecessary consumption, and promoting reuse, enhancing plastics recycling, and improving
the recyclability of plastic products and replacing fossil-based virgin plastics either with recycled plastic
or with renewable materials. Each of these measures encompasses several sub-measures that describe
the process in more detail.

To fulfil and follow through with these measures, the roadmap also states a number of specific goals that

are to be achieved by 2030 (Ministry of Environment of Finland, 2022):

e Substantial reduction of plastic litter, especially in marine environment.

¢ Reduce the amount of consumption by 30% and increase reuse.

¢ Recycling rate of 60% with plastic packaging and start recycling of other plastic products.

e Plastic packaging to be made fully recyclable or reusable and improve recyclability and reusability
of other plastic products.

o 30% of recycled plastic content in new plastic products in several product groups.

e Lead the way in recyclable products made of renewable materials and in plastic-free materials for
specific purposes.

The progress towards the stated goals is to be measured quantitatively. For example, the amount of
single-use plastics is to be lower by 2026 as compared to 2022. Overall, the Ministry of the Environment
acts as the main monitoring body for the implementation of the roadmap. The program also includes
several goals derived from EU-wide and national commitments that support the transition towards a
sustainable circular plastics economy. For example, EU waste directives, the directive on single-use
plastics (SUPD), CE programs, the plastics strategy, the marine strategy, the chemicals strategy and
regulations, legislation on food contact materials and the regulation on the use of recycled plastic in food
packaging. On the national level, the Waste Act and waste decrees, Green Deal commitments, the
program of measures of Finland’s marine strategy and the national waste management plan, are used
as references. The external goals include several cross-cutting measures that are also listed in the
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roadmap. To ensure the progress and general direction of the implementation of the Plastics Roadmap
2.0, a program assessment will be conducted at the end of 2025.

Overall, on national level the CE goals and targets in Finland seem to be even more ambitious than what
is set on EU level. This is clearly illustrated by the fact that Finland has set to be fully carbon neutral by
2035.

4.1.2 Pirkanmaa

The Pirkanmaa region is located in the South-Western part of Finland. It holds a population of approx.
533 000, of which the majority is located close to the largest city in the region, Tampere (population of
approx. 244 000) (Statistics Finland, 2023). On the regional level biogas has its own roadmap called
Pirkanmaa Biogas Roadmap 2030 (Pirkanmaa Centre for Economic Development, Transport and the
Environment, 2021). In addition, there is a short general CE strategy called CE smart Pirkanmaa
(Pirkanmaa Centre for Economic Development, Transport and the Environment, 2023). Overall, from 23
Tampere region municipalities only Tampere city has its own CE plan, 19 Pirkanmaa municipalities are
part of the national carbon neutrality network (HINKU) (CANEMURE, 2023) and 13 municipalities have
climate or carbon neutrality roadmaps. There are also 7 municipalities that mention CE in their strategy.
Pirkanmaa has been selected as one of the Circular Cities and Regions Initiative (CCRI) Pilot Regions,
which is founded by the EU as a part of CEAP, focusing on implementation of CE across European
regions and cities.

The Biogas Roadmap 2030 (Pirkanmaa Centre for Economic Development, Transport and the
Environment, 2021) is for the promotion of Pirkanmaa's biogas production and use until 2030 was
prepared in 2020-2021 and the latest update is from spring 2021. The roadmap is supposed to be updated
about once a year, but at least in 2022, the update has not been done. The first version of the roadmap
was developed by Pirkanmaa Centre for Economic Development, Transport and the Environment (ELY)
in cooperation with the stakeholders. The parts of the roadmap briefly describe the current situation in
Pirkanmaa in terms of biogas production (years 2019-2020), goals until 2030, and measures to reach the
goals. The measures are mainly measures for the next few years (approx. 1-5 years), the implementation
of which can be monitored.

Also CE Smart Pirkanmaa strategy (Pirkanmaa Centre for Economic Development, Transport and the
Environment, 2023) has been developed by Pirkanmaa Centre for Economic Development, Transport
and the Environment (ELY). The document is short and describes the CE at a general level. The
document’s driver is carbon neutrality, but it does not mention any linkages to higher-level national or EU
strategies. Any specific targets are not mentioned. Overall, the strategy aims to improve the nutrient cycle,
circular industry flows, usage of renewable energy and recycling. The strategy lists some actions such as
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the biogas network Pirkabio and a strong focus on recycling of batteries as well as municipal and
packaging waste.

4.1.2.1 Tampere

Tampere city published their CE plan in 2022. The main themes for the plan are land use and land
transfer, material cycles and waste management, as well as a sustainable food system. The horizontal
themes that are linked to all main themes are procurement, sharing services, education, and digitalization.
The most visible value chains are bio and plastic waste. The plan emphasizes reduction of the amount
of waste and one of its targets is to develop waste management. The development includes improvement
of sorting and recycling as well as reduction of the amount of biowaste in mixed waste. The importance
of nutrient cycling and reducing food waste are highlighted (Tampere city, AFRY Finland, 2022).

4.2.1 Uusimaa

The Uusimaa region is located on the South coast of Finland and holds a population of approx. 1 737 000.
The majority of the population lives in the urban area surrounding the capital Helsinki, which has a
population of approx. 665 000 (Statistics Finland, 2023). The CE is a vital part of the region's carbon
neutrality goals and measures in Uusimaa. CE is supported by regional programs and actions, the most
important of which is the Helsinki-Uusimaa Circular Valley (Helsinki-Uusimaa Circular Valley, 2022).
Uusimaa has three main strategic documents for the CE: Well Ahead — Helsinki-Uusimaa Regional
Programme 2022-2025 (Helsinki-Uusimaa Regional Programme, 2021), Helsinki-Uusimaa Regional
Climate Roadmap (Helsinki-Uusimaa Regional Council, 2022) (Helsinki-Uusimaa Regional Council,
2022) and Smart specialisation strategy for Helsinki-Uusimaa Region “Resource-wise Helsinki-Uusimaa”
(Helsinki-Uusimaa Regional Council, 2020).

Helsinki-Uusimaa is aiming at climate neutrality by the year 2030, in line with the forerunner municipalities
of the region. The Helsinki-Uusimaa Regional Climate Roadmap (Helsinki-Uusimaa Regional Council,
2022) is the guideline for climate work supporting the municipalities and other actors in the
implementation of their mitigation goals. A climate neutral CE is one of the 6 climate spearheads of the
Helsinki-Uusimaa regional climate roadmap. The goal is to support the region's transition from a linear
operating model to a circular model to improve sustainability. CE related to the resource wisdom is the
cutting theme in the roadmap work.

The large cities in the Helsinki-Uusimaa region, as well as many smaller municipalities, already have
climate and CE action programmes of their own. The regional level paves the way for the municipalities.
Currently, 2 of the region's 26 municipalities, Helsinki and Porvoo, have a CE roadmap (City of Helsinki,
2020) (City of Porvoo, 2019). 10 municipalities have a climate, carbon neutrality or resource-wise
roadmap e.g., Jarvenpad, Kerava, Kirkkonummi. The CE is almost always part of these roadmaps. In
addition, 10 municipalities belong to the national carbon neutrality network (HINKU) (HINKU, 2022).
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The cities Helsinki, Espoo and Vantaa are also committed to the CE green deal (Ministry of the
Environment, Finland, 2022). Green Deal is a voluntary fixed-term agreement by which solutions are sought
to climate challenges, loss of biodiversity, overconsumption of natural resources and promotion of a CE. With
the help of the green deal, the participating actors identify the most effective CE actions in terms of their
operations. The information generated during the preparation is used by them in the development of work
and decision-making. Helsinki-Uusimaa has been also selected as one of the CCRI Pilot Regions.

In general, the key value chains of the TREASOURCE project have been discussed very little in the
strategies, roadmaps, and action plans of the Helsinki-Uusimaa region and its municipalities. The
measurable goals are usually set for carbon neutrality. The exception is plastic, which has been selected
as one of the Circular Valley key areas (Helsinki-Uusimaa Circular Valley, 2022). The plastic theme has
also been discussed in some municipal programs.

4.2.1.1 Helsinki

City of Helsinki has a Roadmap for Circular and Sharing Economy (City of Helsinki, 2020) but overall the
CE actions are spread to many divisions, for example, Carbon neutral Helsinki emission reduction
program (Helsinki, 2022) collects a wide range of different action plans that are under different agencies
and actors. Helsinki has committed to the regional climate change plans and strategies and in Helsinki,
the climate work is conducted by Helsinki Region Environmental Services HSY, for example, Sustainable
city life program (HSY, 2020).

4.2 Denmark

Denmark has a long track record of environmental protection and for working with green solutions and
technologies (The Ellen MacArthur Foundation, 2015; Magazzino, Mele, Schneider, & Sarkodie, 2021).
It has been a frontrunner in the OECD on the reduction of waste landfilled, and using incineration with
energy recovery, thus viewing waste as an important resource (OECD, 2019). The following section will
present a synthesis of 8 analysed documents (presented in Appendix A), where four is linked to CE in
general and the last four are specifically aimed at the value chain of plastics and bioeconomy. Therefor
will this section first focus on strategies, action plans and roadmaps for CE in Denmark, then draw
attention to the three key value chain of TREASoURCE.

4.2.1 National documents

Nationally, the Danish government presents several documents on CE, such as the Action Plan for
Circular Economy (Ministry of Environment of Denmark, 2021), the Strategy for Circular Economy
(Ministry of Environment and Food of Denmark; Ministry of Industry, Business and Financial Affairs,
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2018), the Climate Plan for a Green Waste Sector and Circular Economy (Ministry of Environment of
Denmark , 2020), Plastic without waste — The Government's plastic action plan (Ministry of Environment
and Food of Denmark, 2018) and the Action plan for new and sustainable proteins (Ministry of
Environment and Food of Denmark, 2018). At the basis of these documents lies the national Roadmap
for a green Denmark (The Prime Minister's Office, 2021), which constitutes the government's cross-
sectoral roadmap to ensure that Denmark reaches their goal of reducing GHG emissions by 70% in 2030,
compared to 1990, which is also reflected in the Action Plan for CE and the Climate Plan for a Green
Waste Sector. (Ministry of Environment of Denmark, 2021; Ministry of Environment of Denmark |,
2020)Moreover, strategies, action plans and roadmaps published outside governmental documents have
also been included in this analysis, providing a more nuanced picture of the status regarding CE and the
key value chains. These documents are Responsible plastic production — Strategy for the Plastic Industry
2020-2023 (The Danish Plastic Federation, 2020), published by the Danish Plastic Federation, and
Circular economy with a focus on plastics and textiles: A 2030 and 2050 roadmap (Innovation Fund
Denmark, 2021), published by a research and innovation partnership between Danish universities.

Three of the most central documents on CE in Denmark is the Action Plan for CE, the Strategy for CE
and the Danish Climate Plan for a Green Waste Sector and CE. These are rather broad in their scopes,
covering multiple value chains. Denmark's Strategy for CE emphasizes the government's objectives to
promote a CE, including better (re)use of resources and waste prevention. It highlights three sections
with high potential for CE; the food-, industry-, and construction sector, and presents 15 initiatives within
six thematic themes:

e Strengthening companies as the driving force for the CE.

e Supporting CE through data and digitalization.

e Promoting CE.

e Changing consumption patterns.

e Creating well-functioning markets for waste and secondary raw materials and deriving more value

from buildings and biomass).

To follow up this strategy, the Danish Action Plan for CE, describes Denmark's policy and specific efforts
are centred around three focus areas: the environmental and climate burden; biomass and construction;
and plastics. It serves as a unifying framework, by presenting 129 initiatives, for the prevention and
handling of waste. Moreover, it also contains the government's three visions for CE:

1. Bending the waste curve, meaning, less waste, more resource efficiency, and more reuse.

2. A climate-neutral waste sector by 2030.

3. Reduce the amount of incinerated plastic waste by 80% by 2030, compared to 2020.

These visions are also represented in other policy documents, such as the Climate Plan, which

constitutes an agreement between eight governmental parties, and set in place to ensure a green and
climate-neutral Danish waste sector by 2030, presented through 27 initiatives. It contains eight visions
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for CE, centred around a green and climate-neutral waste sector, increased and streamlined waste
sorting, more recycling of plastics and a strong recycling sector, less incineration and less import of waste.

Across the national documents EU targets regarding CE act as indicators and are an essential guideline
for the Danish government's objectives. Through EU membership, Denmark is obliged to meet EU
requirements, for example in recycling and waste reductions, and Denmark's mandatory and indicative
targets for waste and resource management are mainly derived from EU directives. EUs ambitions to
become climate-neutral by 2050 are highly represented within the analysed documents. Increased
Danish participation in European work on circular standards, harmonized framework conditions across
EU countries, and international cooperation are important elements in reaching EU targets, thus providing
Denmark with the means to realize their goals and ambitions for a CE. The Climate Plan (Ministry of
Environment of Denmark , 2020) also emphasizes the importance of change in the perception of waste
across the EU, accordingly, viewing waste as a more valuable resource. Furthermore, it also presents
the need to ensure that EU waste is handled within the EU, and not exported to regions with lower waste
handling quality, highlighting Denmark’s global responsibility to reduce the strain on natural resources
and the CO2 emissions that consumptions entail globally (Ministry of Environment of Denmark , 2020).
Moreover, the EU’s Strategy on CE and legislative package on CE are lifted in the Strategy for CE as
important to promote CE in competitiveness, resource productivity and sustainable use of resources. .
While placing the EU high on the agenda, the documents also emphasize the importance of UNs
Sustainability Goals (SDGSs), and point to the Strategy for CE as an important contributor in realizing the
SDGs, as well as the EUs strategy and action plan for CE.

The Action Plan for CE, the Strategy for CE and the Climate Plan for a Green Waste Sector and CE
portray an optimistic future where CE shall become a sustainable growth engine for the "next green
business adventure" (Ministry of Environment of Denmark, 2021; Ministry of Environment of Denmark ,
2020), and where competitiveness and jobs go hand-in-hand with considerations to nature and
environment. Furthermore, the Strategy for CE and the Action Plan for CE also highlights that Denmark
wants to ensure more value from raw material and boost CE development. Innovation is described as
vital in transitions towards a CE. Incremental innovations and improvements are needed (for example in
design and technical components), but there is also a need for deep transformations. Across the analysed
documents, there is a focus on overarching system chance (paradigm shift) across value chains and
nationally, there is a need for new (green) business models. However, the Strategy for CE and the Action
Plan for CE illustrate the need for innovation policies to a limited extent, arguing that there is a need for
more targeted regulations and highlighting the importance of EU policies in achieving a CE.

4.2.2 Key value chains

The key value chains (plastics, biowaste and side streams and EV batteries) are emphasized differently
across Danish strategies, action plans and roadmaps. While plastics are included both in more generic
documents, such as the Action Plan for CE, the Strategy for CE and the Climate Plan for a Green Waste
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Sector, and in specific documents, such as the Government's Plastic Action Plan and the Strategy for the
Plastic Industry, the value chains of biowaste and EV-batteries are less represented. EV batteries do not
yet have a dedicated strategy, action plan or roadmap, but are somewhat included in the national
documents on CE. and through EU membership, Denmark is obliged to follow EU regulations on these
value chains. The case is almost the same for biowaste, but here the Action plan for new and sustainable

proteins (Ministry of Environment and Food of Denmark, 2018) give a direction for a sustainable
bioeconomy.

Regarding EV batteries, Denmark has, since the mid-00s, extended producer responsibility (EPR) for
electronics and batteries, giving the producers and importers the responsibility for handling their products
when they become waste (Ministry of Environment of Denmark, 2021). One of the initiatives in the Action
Plan for CE is to review the EPR for batteries to better promote environmentally current design and
reduce administrative costs. It also highlights a great need for the upcoming EU battery regulation
(European Commission, 2022) to support a European circular value chain, making batteries more
sustainable throughout their entire life cycle and considering the increased number of electric cars.
Denmark will promote that the regulation supports a higher degree of recycling of batteries, increased
use of recycled materials and lower the CO2 footprint.

Biowaste is presented as one of six areas of future efforts within the Action Plan for CE, suggesting that
the government aims to get more value from biomass. There is a focus within the Action Plan for CE and
the Strategy for CE on better recycling of biowaste, including food and garden waste, addressing the
potential to recover resources and convert residues from, for example, agriculture, fisheries and food
processing, into bio-based materials which can be used and recycled for various purposes, for example,
sugar, lignin, methane fat and proteins produced through biorefining to be used in the production of
medicine, food and feed, materials and energy. The government also presents in the Strategy for CE the
desire, in cooperation with businesses, to contribute to creating new market-based value chains focusing
on increasing the quality and value of sustainable biomass production. Through the Action plan for new
and sustainable proteins (Ministry of Environment and Food of Denmark, 2018), the National Bioeconomy
panel recommends that a bioeconomy strategy is developed, with clear political targets with the aim to
make Denmark a pioneering country within sustainable bioeconomy and optimization of production and
use of biological resources in Denmark.

Plastics are lifted as an important area of future efforts by the Danish governments within the Action Plan
for CE, the Climate Plan for a Green Waste Sector and the Plastic Action Plan, and through the EU,
Denmark is obliged to recycle 50% and 55% of all plastic packaging in 2025 and 2030 (Ministry of
Environment and Food of Denmark, 2018). The national Plastic Action Plan sets a high focus on less
plastic in nature, smarter production and consumption, more cooperation within the value chain, better
waste management and more recycling. Moreover, through the plastic strategy published by the Danish
Plastic Federation (The Danish Plastic Federation, 2020) and the roadmap on CE with a focus on plastic
and textiles, published by Danish Universities (Innovation Fund Denmark, 2021), there is also a goal for
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the plastic industry to reuse and recycle all plastics, recovering plastics at the highest possible level and
decouple the resource consumption. The government also envisage in the Plastic Action Plan, more
circular consumption of plastics, meaning that plastic products are designed for reuse and recycling,

plastic waste is collected and repeatedly recycles into new products and where plastics only should be
used where it is necessary.

Innovation is highlighted in the Plastic Action Plan as essential for CE in plastics. Solutions must be found
in all parts of the value chain, from plastic manufacturers, product developers, designers, retail,
consumers, municipal waste companies, private waste collectors, waste processors and the buyers of
recycled plastics for new products. To achieve this, both more circular product design and technical
innovations is portrayed as needed, both in terms of incremental improvements and a structural systemic
change across the value chain and the Danish economy. The Danish Action Plan for CE argue that efforts
and activities must be targeted to the value chain segments with the greatest effect and most potential
for technology development within Danish companies and export of solutions. However, there are some
important barriers to overcome to achieve CE within the plastic value chain in Denmark, such as
technological, organizational and regulatory barriers. For example, the Plastic Action Plan and the
Climate Plan for a Green Waste Sector argue that today's economic regulations of the waste sector entail
incentives for incineration rather than recycling, which act as an important barrier for increased recycling,
reductions of GHG emissions and the transitions to a more efficient CE. On the other side, several drivers
are also pushing for a higher degree of CE within plastics, such as the public sector and its role in terms
of consumption and as the biggest employer in Denmark, and cooperation within and between value
chains .

4.3 Sweden

Swedish documents that outline CE strategies and action plans highlight Sweden's favourable conditions,
particularly in terms of innovation capabilities, to succeed with a CE transition on a national level, as well
as having international influence, particularly on the EU level. This section analyses the national
strategies and action plans for CE. The national documents include: (1) Circular Economy — Strategy for
the transition in Sweden (Government Offices of Sweden, 2020), (2) Circular Economy — Action plan for
the transition in Sweden (Government Offices of Sweden, 2021) and (3) Sweden's action plan for plastics
— A part of the circular economy (Government Offices of Sweden, 2022).

4.3.1 National documents

The main goal and ambition of Sweden's CE strategy is argued to be the articulation of a vision and
overarching target which influences direction and guidance for a wide set of actors, including the public
sector, industry, research and education as well as civil society and individuals. The CE strategy
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document thus has an economy-wide scope, with a main aim to articulate a strategy with the vision to go
towards a society with more efficient resource use in non-toxic and circular value streams that replace
virgin materials. Several value chains are mentioned in the strategy document, including, but also beyond,
plastics, bio and batteries. However, no specific actions, goals or timelines are articulated towards these
in the strategy document (Government Offices of Sweden, 2020). Rather the main focus of the strategy
is to articulate four focus areas that are seen to enable the fulfilment of the overall CE vision, hence:

CE through sustainable production and product design.
CE through sustainable consumption and use of materials, products, and services.
CE through non-toxic and circular cycles.

Eal A

CE as a driver for business and other actors through actions that foster innovation and circular
business models.

While the strategy document does not specify targets and timelines, the CE transition is seen as a tool to
reach national and international environmental and climate targets, and the global Agenda 2030 targets.
As such, the ambition of the strategy can be interpreted as ambitious, also given that the transition is
seen to occur on all levels of society to address the generational target of a society where all major
environmental problems are solved (Government Offices of Sweden, 2020).

While the strategy document (Government Offices of Sweden, 2020) outlines a broad vision, the action
plan for the CE transition (Government Offices of Sweden, 2021), which builds on the strategy by again
focusing on the 4 focus areas, has the aim to provide more specific policies and actions. A key focus of
the action plan is to provide the Swedish government's plans for how the work on these 4 areas should
proceed. The action plan also specifies more specific targets, which are seen as intermediate targets
(ettappemal). On an overall level, the CE action plan is linked to intermediate targets of Sweden's targets
for GHG emissions, which should be lowered by 63% (compared to 1990) by 2030, 70% by 2040, net-
zero by 2045 and reach negative emissions after 2045. The targets in the action plan also include more
specific targets linked to particular areas and value chains. These for instance include; the reduction of
food waste (matsvinn) with 20% per capita between 2020 and 2025, as well as targets for plastic packing
discussed below. In terms of actions, a diverse set of actions are presented in connection to the four
overall focus areas articulated both in the strategy and action plan. These actions range from being
oriented towards activities such as the provision of information (demands for producers and informing
consumers), bans of certain materials and products (e.g. straws), as well as strengthening wider policy
initiatives that also are seen as relevant and enabling to a CE transition (such as "industriklivet" and
"klimatklivet") (Government Offices of Sweden, 2021).

The strategy and action plan is focused on the national level, but does relate to EU common rules, and
also discusses areas in which Sweden is seen to play an important role on the EU level, such as
developing eco-design in a circular direction, the EU textile strategy and contribute overall to development
of circular policy frameworks on the EU level (Government Offices of Sweden, 2020; Government Offices
of Sweden, 2021). The action plan however also acknowledges that the CE transition is only at its
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beginning and that the action plan should be seen as a step along the way, but not the final step — and
as such the actions could be seen as mouldable and in need of further development. Indeed, the action

plan articulates the need for further policy development and regulatory change, particularly related to
modernizing waste regulations, to make the CE transition happen (Government Offices of Sweden, 2021).

Innovation is seen as a central driver and has a central role in all documents, which portrays Sweden as
a country with strong innovation capabilities that should be harnessed to enable the CE transition. The
strategy and action plan documents highlight the need for innovation across value chains and actors, but
in many instances quite focused on technical innovation. In some instances, the documents refer to
incremental change, such as changes in product design, but in general, the documents reflect more
system-wide change across value chains and sectors. While innovation is seen as necessary across
society, the strategy and action plan does emphasise innovation in business and industry (Government
Offices of Sweden, 2020; Government Offices of Sweden, 2021). Innovation is thus discussed as an
overarching approach to the CE transition, but specific actions to strengthen innovation are also
mentioned. Examples of the latter include using Vinnova (national innovation agency) to strengthen
capabilities and competencies in advanced digital technologies and business models. Even specific
actions such as using RISE (research institute) to gather competencies and resources for dissemination
and enabling adaptation of advanced digital solutions, which overall are seen as key enabling
technologies in the CE transition are discussed in the CE action plan (Government Offices of Sweden,
2021). Thus, while the document discusses the need for innovation across value chains and actors
generically, it does also highlight areas such as digitalization as one type of interlinked path for innovation,
amongst others by replacing products with services, making it easier to share and reuse
products/services and enable tracking and sharing necessary for a CE transition. Overall, innovation is
promoted as central to the CE transition.

4.3.2 Key value chains

While Sweden's national CE strategy does not present specific actions towards specific value chains, it
does highlight waste streams that should be prioritized. These include plastic, textiles, renewable and
biobased raw materials, food, construction and buildings, as well as critical metals and materials
(Government Offices of Sweden, 2020). The action plan in turn follows up on the strategy document and
presents targets related to these prioritized areas, such as those linked to plastic packaging, food waste,
construction materials and municipal waste. The overall action plan acknowledges the need to further
develop specific actions towards particular waste streams and links this to action plans for specific waste
and value streams (Government Offices of Sweden, 2021). Sweden has so far developed an action plan
for plastics (Government Offices of Sweden, 2022), with an upcoming bio-economy strategy in progress.
Our focus waste streams (plastic, bio and batteries) are emphasised differently in the strategy and action
plan. While plastics and bio are mentioned as prioritized waste streams, batteries are discussed in relation
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to the wider topic of critical materials and minerals (Government Offices of Sweden, 2020; Government
Offices of Sweden, 2021).

Plastics is one of the prioritized waste streams in the national strategy document, which mainly highlights
the challenges associated with plastic circularity and waste, but also highlights challenges linked to both
reducing use as well as increasing recycling and improving waste sorting (Government Offices of
Sweden, 2020). The CE action plan lines out reduction targets for plastics in the area of packaging, where
a goal is set to increase the share of recyclable packaging increase by 20% from 2022 to 2026 and 30%
from 2022 to 2030. With regard to plastics, the action plan further suggests a set of actions. These include
information requirements for producers of certain types of plastics (packaging and disposable products)
to guide consumers in how to handle the waste. Furthermore, the CE action plan suggests a plan to ban
straws, cups and lunch boxes made of frugolite, as well as products decided to be banned at the EU
level. Also, a requirement for use of 30% recycled PET in drinking packages is included in the action
plan. The action plan also includes ambitions to work for a global agreement on plastics (Government
Offices of Sweden, 2021). Sweden's action plan for plastics and CE (Government Offices of Sweden,
2022) provides an additional set of targets, which are set with specific reduction targets, percentages of
recycled materials used in products and bans of certain plastic products, in addition to a specification of
years by which targets should be reached. The plastic action plan also specifies a set of actions, which
again are organized in accordance with the 4 main areas developed in the CE strategy. The CE action
plan for plastics thus covers production, product design as well as consumption. Overall, the plastic action
plan sees sustainable plastic use as a tool to reach SDGs, in part by reducing the need for the production
of novel plastic products. Increased lifetime, longer use of individual products, rental systems, systems
for recycling as well as design for increased durability are mentioned as key actions, where innovation
and novel business models along entire circular flows are seen as important underlying dynamics
(Government Offices of Sweden, 2022).

Biowaste is also a prioritized waste stream in Sweden's CE strategy. With regards to biowaste streams,
the strategy document notes the advantage of Sweden's competencies and infrastructure for a
bioeconomy, noting the opportunity to replace fossil products. The strategy document notes the need for
recycling but also acknowledges the limitations for instance in terms of fibore wear and tear. The CE
strategy document notes the need to develop a national bioeconomy strategy (Government Offices of
Sweden, 2020). The CE action plan identifies some specific targets, which include an intermediate target
of reducing food waste by 20 percentage points per capita between 2020 and 2025, and 75% of waste
from restaurants, retail and households should be sorted and biologically treated by 2023. Additionally,
the action plan notes the need for research and innovation that include value creation related to by-
products from green and blue bio-economy waste streams, as well as support for infrastructure for the
production of biofuels and biogas (Government Offices of Sweden, 2021). A bioeconomy strategy has
been commissioned by the Swedish government, with October 2023 as a due date.
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While the strategy document does not discuss batteries as a prioritized waste stream, it does prioritize
critical materials and minerals, which also are seen as important to batteries, amongst others. The
document notes the need for increased circularity but also acknowledges the challenges associated with

increased demand in global value chains. The strategy document notes the need for relating CE for
batteries to the EU battery directive (Government Offices of Sweden, 2020).

4.4 Norway

In their report on Closing the Circularity Gap in Norway (Circle Economy, 2020), the organization Circle
Economy concluded that the circularity of Norway as a country was 2.4%, meaning that more than 97%
of all resources utilised is not circulated back into the economy. Although criticized for its methodology
from Norwegian industries, the report provides a baseline for the CE in Norway. Furthermore, it provides
emphasis on the importance of the development of strategies, roadmaps and action plans that can set
the course for the transition towards a CE. This section includes the analysis of strategies, road maps
and action plans for CE (which can be found in Appendix A) on national, regional and local levels.

4.4.1 National documents

The national documents concerning CE in Norway covered in the analysis are Norway’s strategy for a
green, circular economy (Ministry of Climate and Environment, 2021), the Norwegian Plastics Strategy
(Ministry of Climate and Environment, 2021), and Norway’s battery strategy (Ministry of Trade, Industry
and Fisheries, 2022). The Norwegian CE strategy (Ministry of Climate and Environment, 2021) lays down
the foundation for the Norwegian Governments work for the development of CE in Norway, particularly
emphasizing the potential for value creation in Norwegian industries. The strategy thus pays particular
attention to value chains where Norway has a competitive advantage and has the largest potential for
CE. These are the bioeconomy, process industry, construction, and commodity trade and services. To
achieve a transition to a CE the strategy also identifies digitalization across all sectors and collaboration
among private and public actors to create data bases as an important aspect of acheiveing CE. Data can
contribute to improving CE e.g. through tracing of materials within different industries, but also improve
sustainability reporting within sectors. Extended producer responsibility (EPR), making producer
accountable for their products at end-of-life, i.e. when they become waste, is also a tool that is identified
as an important driver for CE in the Norwegian strategy for CE (Ministry of Climate and Environment,
2021). The vision of The Norwegian Plastics Strategy (Ministry of Climate and Environment, 2021) on the
other hand is to contribute to a more sustainable value chain for plastics globally, nationally, and
regionally. Furthermore, the plastics strategy focuses on the development of circularity across different
value chains and industries, e.g. packaging, construction and textiles. Norway’s battery strategy (Ministry
of Trade, Industry and Fisheries, 2022) on the other hand does not provide any direction in terms of
setting out broader goals for circularity. Rather, it is aimed towards promoting the advantages for
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Norwegian and international commercial actors to invest and set up industrial battery activities in Norway
(Ministry of Trade, Industry and Fisheries, 2022, s. 3). The Norwegian government’s bioeconomy strategy
(The Norwegian Government, 2022) provides three overarching goals to strengthen the country’s efforts
within the bioeconomy; 1) increase value creation and employment, 2) reduction of GHG, and 3) more
efficient and sustainable use of natural resources. In particular, the strategy highlights the role of
bioresources as renewable input factors that can replace non-renewable (fossil) input factors in existing
industrie, e.g. in the production of bioplastics and batteries. Furthermore, the Norwegian bioeconomy
strategy emphasises the importance of minimising and utilising residual raw material and how building
cross-sectoral value chains can promote increased circularity through better utilisation of bioresources
and new circular solutions.

All three strategies (Ministry of Climate and Environment, 2021; Ministry of Climate and Environment,
2021; Ministry of Trade, Industry and Fisheries, 2022) are oriented towards, and situated within, the EU
discourse on CE. According to Norway'’s strategy for developing a green, circular economy (Ministry of
Climate and Environment, 2021) the Norwegian government has not set up national goals for reduction
of climate gasses or reduction of specific resource usage. However, the Norwegian climate change act
has put into law the ambitions of a 50-55% reduction of GHG emissions by 2030, and a 90-95% reduction
by 2050 (The Norwegian Ministry of Climate and Environment, 2023). Although not a member country,
Norway is committed to the EU vision of a net-zero society by 2050 (European Commission, 2018), and
the intermittent milestones on the way there in 2030. Likewise, the Norwegian strategy for a CE is
interconnected with the European Green Deal (European Commission, 2019) and EUs action plan for CE
(European Commission, 2020). Given the interconnections between battery and automotive
manufacturing, the Norwegian battery strategy (Ministry of Trade, Industry and Fisheries, 2022) also
highlights the importance of the new EU Battery Regulation (European Commission, Green Deal:
Sustainable batteries for a circular and climate neutral economy, 2022), and also the Fit for 55 package
aiming to phase out combustion engines by 2035 (European Commission, 2021). The Norwegian Plastics
Strategy (Ministry of Climate and Environment, 2021) on the other hand draws on the EU CE action plan
and upcoming regulations on packaging and packaging waste (ref EU doc.) As mentioned above, the
Norwegian CE strategy (Ministry of Climate and Environment, 2021) and the Norwegian Plastics Strategy
(Ministry of Climate and Environment, 2021) draw on the goals set out on the EU level. Additionally,
targets for plastics recycling from household waste and industrial waste is set to 65% by 2030, with both
strategies (Ministry of Climate and Environment, 2021; Ministry of Climate and Environment, 2021)
conveying targets for recycling of 50% of plastic packaging by 2025 and 55% by 2030. Neither of the two
strategies (Ministry of Climate and Environment, 2021; Ministry of Climate and Environment, 2021) are
followed up by an action plan that describes and operationalises how to achieve these goals in Norway.
The Norwegian Battery Strategy provides 10 actions for the successful development of the Norwegian
battery industry, but CE is not a key feature in these action points.

Innovation is thought to be essential to succeed in the transition towards a CE. The plastics strategy
(Ministry of Climate and Environment, 2021) and the national strategy for CE (Ministry of Climate and
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Environment, 2021) both highlight the need for innovation in the design phase, as 80% of the total
emissions of products are decided in the design phase (Ministry of Climate and Environment, 2021). As
such, ecodesign, which aims to utilize as little materials as possible and enables recycling when the
products are discarded, is identified as important (Ministry of Climate and Environment, 2021), and the
EU Ecodesign direct is identified as important in this regard. Business model innovation is also identified
as a key contributor to CE, and especially the development of repair functions, which extend products’
lifetime, that are more available and affordable is particularly mentioned (Ministry of Climate and
Environment, 2021).

4.4.2 Viken county

Viken, was officially formed as a new county on 1 January 2020, merging the previous counties of
Akershus, Buskerud and @stfold. Viken consists of 51 municipalities where a population of approx.
1 269 000 is unevenly distributed across highly urbanised and largely rural areas (Statistics Norway,
2023). The county government has endorsed the Sustainable Development Goals (SDGs) as a holistic
framework for implementing the Regional Planning Strategy for a Sustainable Viken 2020-2024. Regional
planning strategies provide the framework around which policy, strategies and thematic plans should be
made. Until either decided repealed, or replaced with new thematic plans and strategies, the inherited
plan, and strategies from Akershus, @stfold and Buskerud are still in place.

Viken does not have any dedicated strategies, action plans or road maps for CE, neither in general nor
for the key value chains on plastics, EV batteries and biobased waste and side streams. The analysis
has therefore focused on documents such as the regional planning strategy for Viken (Viken county,
2020), the regional climate and energy plan (dstfold county, 2019), and the agriculture strategy (Viken
county, 2021). Furthermore, we have relied on web pages and additional information on different CE
initiatives within the county to provide a just picture of CE within the county.

Overall, the county plans relate to the broader debate on sustainability and sustainable development,
identifying SDGs that development within the county should abide by (Viken county, 2020). Additionally,
several of the strategies argue that Viken needs to become a net-zero county by 2050 if it is to fulfil the
aims of the Paris Agreement and that the road to 2050 includes an 80% reduction of CO2 emissions
(compared to 2016 levels) by 2030 for that to be realistic (Jstfold county, 2019). As the documents stem
from different county constellations, they also build on each other and argue that Viken should be a
pioneer county for a CE, working towards increased reuse, recycling and environmentally friendly
resource utilization (Viken county, 2020).

Viken county is engaged in Biogass Oslofjord where the aim is to collect and utilize food waste in biogas

production (Biogass Oslofjord, u.d.). Biogas is highlighted as a key energy source in the future, with the
aim to double the production of biogas and reduce the flaring of biogas by 90% by 2030. The aim is to
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have 90% of all energy needs covered by fossil-free or waste-based energy production by 2040 (Jstfold
county, 2019).

Concerning plastics waste streams the strategies do not provide specific targets or aims for CE for
plastics, but the Regional climate and energy plan for @stfold (Jstfold county, 2019) sets out an aim for
a 70% increase in recycling of waste by 2030. We can only make assumptions that this also includes
plastics and recycling of plastics.

4.4.3 Fredrikstad municipality

Fredrikstad municipality is located in the South-Eastern part of Norway and has a population of approx.
84 000 (Statistics Norway, 2023). The municipality is currently in the process of developing its own CE
strategy, meaning that at the moment there are no CE strategies, road maps or action plans available for
analysis. Therefore, we draw information from documents such as the municipal sector plan for climate
(Fredrikstad municipality, 2019) and the municipal industry plan (Fredrikstad municipality, 2021) (see
Appendix A) and strategy documents for the municipal waste company (FREVAR KF, 2022) to say
something about the current status on CE within Fredrikstad municipality.

Fredrikstad municipality has set out goals concerning the recycling of household waste and similar
industrial waste, aiming for 60% material recycle from these sources (Fredrikstad municipality, 2019) as
a response to EU targets for material recycling. Additionally, the municipality aims to reduce 60% of its
climate gas emissions by 2030. Overall, the municipality relates to the international climate agenda,
aiming to contribute to Europe becoming a net zero society by 2050. The municipality will contribute to
these goals by reducing the consumption of resources, by increasing the public’'s knowledge and
facilitating more reuse, a sharing economy and circular consumption. However, these actions are not
further specified. Fredrikstad municipality argues that it has contributed to the CE for years, through
energy recovery at a district heating plant operated by FREVAR. One could, however, argue that this is
the lowest of possible contributions to a CE, yet a contribution nonetheless if the waste that is being
incinerated is not suitable for material recycling.

Regarding innovation, the municipality encourages local businesses involved in developing business
initiatives around the CE to avoid being stuck in storage and processing of waste. Fredrikstad encourages
businesses to climb in the value chain to secure greater value capture and develop products that are
based on high levels of knowledge and competence (Fredrikstad municipality, 2021). The municipality
has immediate access to key competence concerning CE and utilization of resources. The industrial area
@ra is a national frontrunner concerning CE and industrial symbiosis and hosts the Norwegian Centre for
Circular Economy (NCCE - a cluster initiative within the Innovation Norway cluster programme) (NCCE,
u.d.).

Concerning the key value chains in the TREASoURCE project, the company HydroVolt (a collaboration
between the Norwegian company Hydro (aluminium producers) and Swedish Northvolt (battery
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manufacturer)) is located in the @ra industrial park and is the first EV battery recycling company in
Norway. Furthermore, the municipal waste company FREVAR handles biowaste from wastewater
treatment plants (sludge) and food waste from the local food industry to produce biogas for municipal

trucks and buses. FREVAR aims to produce 2.7 million m3 of biogas in the period 2022-2025 (FREVAR
KF, 2022).

Concerning plastic, Fredrikstad has an action plan for plastics (Fredrikstad municipality, 2018), where the
CE is highlighted as something that local industry should pursue, and take advantage of the Norwegian
Centre for Circular Economy (NCCE, u.d.). The action plan identifies some follow-up points for different
plastic waste streams, such as plastic waste from agriculture. However, the action plan does not provide
any targets concerning e.g. the recycling of plastic waste.

4.5 Estonia

Two main documents at the national level fall under the current analysis of national strategies and
roadmaps on the topic of CE - the White Paper on Circular Economy (The Estonian Ministry of
Environment, 2022) the National Waste Management Plan 2014-2020 (The Estonian Ministry of
Environment, 2014). The analysis also briefly addresses The Estonian Environmental Strategy 2030 (The
Estonian Ministry of Environment, 2007) and Estonia’s 2030 National Energy and Climate Plan (NCEP)
(The Estonian Ministry of Economic Affairs and Communications, 2019) paying attention to the focus
areas of the TREASOURCE project.

At the local level, five documents were analysed in the two largest municipalities in Estonia — the city of
Tallinn (approx. 454 000 inhabitants) and the city of Tartu (approx. 91 000 inhabitants) (Statistics Estonia,
2023). The local level documents are the following: Tallinn Waste Management Plan 2022-2026 (Tallinn
City Government, 2022), Tallinn Sustainable Energy and Climate Action Plan 2030 (Tallinn City
Government, 2021), Tartu Waste Management Plan 2020-2024 (Tartu City Government, 2020),
Guidelines for Organising Environmentally Friendly Events (Tartu City Government, 2022) and Tartu City
Energy and Climate Action Plan (Tartu City Government, 2021).

4.5.1 National documents

The White Paper (the White Paper henceforth) provides the general vision of CE in Estonia, the basic
principles as well as the development directions/goals in this realm. Being rather broad in scope, it covers
multiple sectors and is not focused on any specific value chain. The White Paper is planned to constitute
a basis for the elaboration of further activities in the realm of CE. The National Waste Management Plan
2014-2020 (the Waste Management Plan henceforth) describes the most important principles of
development in the waste management field and provides indicators together with the expected activities
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for the next seven years. The document is still in force in 2023 until the new Waste Management Plan is
ready (expected in April 2023). Its main objective is sustainable waste management which considers the
hierarchy of waste. Both documents are followed up by Action Plans. CE Action Plan is formulated based
on development priorities described in the White Paper (The Estonian Ministry of Environment, 2023). 10
actions are listed, and the period of implementation and the connection to development priority is defined.
The Waste Management Action Plan outlines the necessary activities, the budget items, the responsible
entities, and the estimated cost (The Estonian Ministry of Environment, 2014).

The White Paper provides a compressed summary of the global trends that lead to the necessity of CE.
It briefly presents the economic and technological changes stimulated by the CE approach (e.g., materials
with better properties, electric vehicles, and efficient plus-energy buildings). However, the White Paper
does not provide a specific national deadline in terms of CE development in Estonia, nor any specific
reduction targets. It rather explains the overall strategic framework in Estonia for the development of CE
and is hence linked to both national and EU goals. For instance, the development strategy "Estonia 2035"
aims for Estonia to be a competitive, knowledge-based society and economy and climate-neutral country
by 2050. To achieve this among other things, it is intended to encourage the adoption of environmentally
sustainable production and consumption models to increase the recycling of materials and the use of
secondary raw materials. The White Paper also emphasizes the importance of Green Public Procurement
for Estonia. It is stressed that in 2020 procurements constituted almost 1/3 of state budget and hence it
is even more important for public authorities to procure public good with minimal negative environmental
impact. Both documents are linked to EU strategies and deals that concern CE and national
environmental strategies and policies®. In addition, The Waste Management Plan is based on the analysis
of achieved results during 2008-2013 (The Estonian Ministry of Environment, 2014) and the overview of
waste management area as of 2014 (The Estonian Ministry of Environment, 2014).

The White Paper elaborates the vision of CE in Estonia, which is the following: “Estonia has a functioning
circular system of production and consumption, and we are a smart country leading the transition to
circular economy.” (p.18). To achieve this vision, the strategy outlines six development priorities, which
are underpinned by strategic actions and the roles of different stakeholders (state, municipality,
entrepreneur, individual). The development priorities are the following:

1. Resources are used responsibly and based on demand; resource use is well-considered and

waste production is minimized.
2. The business models of Estonian companies are forward-looking and circular.

1The White Paper is linked to European Green Deal, Circular Economy Action Plan, a European Strategy for Plastics, New
Consumer Agenda, EU Chemicals Strategy and others. Except for a few sources, the White Paper is mostly based on EU
strategic documents and national development strategies/plans. There are references to Ellen Macarthur Foundation
reports and OECD reports, one academic article, CESME White Book on Circular Economy and national websites on
environmental information. The Waste Management Plan considers different environtmental and national strategies such
as ,Sustainable Estonia 2021%, ,Estonian Environmental Strategy 2030“, and others.
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The necessary know-how and expertise for implementing CE is ensured and the cooperation
between stakeholders and sectors is well-functioning.
Functional digital solutions have been created to support the CE and high-quality data for
monitoring the situation has been ensured.
The CE is well coordinated and there is a supportive legal and economic environment.

Environmentally conscious thinking and environmentally friendly behaviour are mainstreamed in
the society.

Also, the document outlines the necessity for the creation of a favourable environment to develop CE.

The necessary conditions are environmental awareness, cooperation and involvement, smart solutions,

systemic and coordinated approach, and up-to-date legal environment. It is stressed that all stakeholders

must apply the following principles: needs-based production and consumption; applying the principles of

circular design; employing the best possible approach; following the principles of materials’ hierarchy;

promoting sustainable choices.

The Waste Management Plan foresees three strategic objectives:

1.
2.
3.

prevent and reduce the generation of waste, including reducing hazardous waste;

recycle or otherwise reuse waste to the maximum extent possible;

and reduce the environmental risk arising from waste by, among other things, improving efficiency
monitoring and supervision.

Each objective is followed by a list of metrics, base level in 2011 and target level in 2020. Also, lists of

measures(actions) are provided to achieve every objective. Whereas the 1 strategic objective is focused

on the overall reduction of waste, the 2" objective talks among others about the share of biodegradable

waste in the municipal waste (target level for 2020 — 20%, base level in 2010 — 56%), as well as the share

of recycled biodegradable waste in the municipal waste (base level 5% - target level 13%). The

measures/actions specific to biodegradable waste include the creation of the collection and handling

network for nation-wide biodegradable waste management. Furthermore, plastic packaging constitutes

32% of all packaging waste. The 15t objective connects the increase in the generation of packaging waste
with the growth of GDP (should be below 2/3 of GDP growth rate). Also, the 2"? objective states the share
of recycled packaging waste in the overall mass of packaging waste (base level 56%, target level 60%).

The EV-batteries fall under the general category of batteries and accumulators (more specifically,

industrial batteries and accumulators). The 2" objective of the Waste Management Plan also states the

share of batteries and accumulators waste in the total mass of waste - base level 33% and target level

45% (as of 2016). No further targets have been established regarding EV-batteries. It can be noted that
Estonia has incorporated the EU directive 2006/66/EC (Directive 2006/66/EC of the European Parliament

and of

the Council of 6 September 2006 on batteries and accumulators and waste batteries and

accumulators and repealing Directive 91/157/EEC, 2006) into national legislation: the Estonian

Governmental Decree (part of the Waste Law) sets the requirements for collecting, returning to the

manufacturer, and reusing or disposing waste form batteries (Estonian Government, 2013).
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The measures do not address specifically packaging waste or batteries waste but are general in scope:
optimization of the collection and handling network of separately collected waste; supporting business

that deal with recycling of waste; consistent awareness raising on the topic of waste recycling and reuse;
development and maintenance of waste reporting information system.

The Estonian Environmental Strategy 2030 sets the following target regarding waste management: by
2030 waste disposed to landfills shall be decreased by 30% and the harmfulness of waste generated
shall be reduced significantly. It also addresses the strategic choice between recovery and disposal of
waste, i.e., between the development of reduction and recovery of waste and the disposal of waste. The
reduction of waste generation in production activities must be preferred. When the smallest possible
waste generation has been achieved, the recovery of the waste must be preferred, as disposal of waste
strains the environment. The document also promotes the use of environmentally sustainable biofuels.
The same topic is significantly addressed by the Estonia’s 2030 National Energy and Climate Plan (NCEP
2030). One of the key objectives of NCEP 2030 is ensuring energy security by keeping the rate
dependency on imported energy as low as possible. This implies the usage of local fuels as high as
possible as well as developing biomethane production. The target for 2030 is renewable energies share
of total energy consumption at 42%. This implies also increased use of biofuels in transport. The share
of renewable transport fuels is aimed at 14%, which is primarily met by domestic biomethane (production
of up to 340GWh of biomethane).

The Estonian Food Waste Prevention Plan (The Estonian Ministry of Environment, 2021) is aiming at
reducing food waste and food loss in the entire food supply chain (primary production, food processing
and preparation, food retail) both in catering and households. The Plan is the result of incorporation of
the EU Waste directive 2008/98/EU (The European Parliament and the Council, 2008) into national
legislation and is directly connected to the current Waste Management plan 2014-2020 (extended until
2022) and will be part of the new waste management plan. The Plan outlines six activity areas under
which concrete actions are addressed emphasizing the content of the actions, responsible entity, relevant
stakeholders and the period of implementation. While the scope of this analysis does not allow to go deep
into the descriptions of these actions, the activity areas are worth mentioning. These are:

Data collection and mapping of food waste generation amounts.

Legislative framework and agreement on regulatory goals.

Implementation of effective cooperation.

Innovation and scientific and development activities.

Promoting the redistribution of food.

o gk~ wn

Continuous awareness raising, informing and training for the realization of goals.

The White Paper as well as the Waste Management Plan foresee technological innovation. The Waste
Management Plan speaks about the introduction of new technologies that contribute to the reduction of
waste by allowing certain materials to be treated as by-products instead of waste. It also briefly addresses
the need for development of new technologies in the oil shale industry (The Estonian Ministry of
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Environment, 2016). The White Paper also foresees technological innovation as an integral part of
development priorities. For instance, development priority no. 4 speaks about technological innovation,
i.e., the functional digital solutions to support the CE and high-quality data for monitoring the situation.
The strategic actions in this development area include: 1) creating sharing and collaboration platforms,
2) ensuring interoperability between databases and collaboration platforms, 3) implementation of
innovative digital solutions, including those using artificial intelligence. Furthermore, development priority
nr 6 foresees social innovation, i.e., the change of individual patterns of behaviour, change of attitudes
and values. Change in business models is also mentioned (development priority no. 2): the business
models of Estonian companies are forward-looking and circular. Also, development priority no. 3 involves
system innovation to some degree: the necessary know-how and expertise for implementing CE is
ensured and the cooperation between stakeholders and sectors is well-functioning. As mentioned earlier,
the Estonian Food Waste Prevention Plan addresses innovation as one of its activity areas. The Plan
talks about technological innovation — developing an IT platform aiming at the prevention of food waste
and donation of food; system innovation — mapping of new required skills, jobs or services that are needed
in connection with the transition to a CE (consideration should be given to the possibility of creating
voluntary food waste audits for companies); innovation in research and financial instruments to support
innovation and its implementation in the food supply chain.

CE Conferences constitute one method of stakeholder involvement in the development of CE in Estonia.
They take place once a year. The conferences provide the opportunity for stakeholders to share best
practices and knowledge and discuss the future of CE in Estonia. In total four conferences took place;
the last one having been conducted in autumn 2022. From 2020 onwards, different interest groups gather
to try to find solutions to problems, find cooperation partners and raise important bottlenecks through joint
discussion. The detailed information about the working groups is available on the website of Estonian
Ministry of Environment (The Estonian Ministry of Environment, 2023).

4.5.2 Tallinn municipality

Tallinn Waste Management Plan 2022-2026 seeks to set an example in Estonia by moving towards a
holistic CE and testing new approaches. The document aims to expand the separate collection of
biowaste, promote the collection and handling of textile waste, turn waste centers into CE centers and
encourage reuse and repair. The separate collection of biowaste will become compulsory for all properties
starting from 15t of June 2023 (Tallinn City Council, 2023). Tallinn Sustainable Energy and Climate Action
Plan 2030 (SECAP) is a cross-sectoral development document that specifies the strategic goal of the
development strategy Tallinn 2035 (Tallinn City Government, 2020) to achieve climate neutrality by 2050.
The document is a comprehensive system of political, economic, technological, educational, and
administrative activities in order to reduce GHG emissions by 40% by 2030. One of the main actions is
energy production from biowaste and wastewater.
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Tallinn Waste Management Plan sets two main targets towards 2026: prevention and reduction of
household waste and promoting and increasing separate waste collection and recycling. There are
specific reduction targets set for 2026 in comparison to base target level from 2019. The ambition is to

increase the share of separate collection and recycling of bio-waste to at least 20% of the total mass of
municipal waste to help achieve 55% recycling of municipal waste set by 2025.

Both documents address innovation from different perspectives. The main focus areas in Tallinn Waste
Management Plan are the advancement of a reuse system for used clothing and textiles, the development
of collection and handling of clothing and textile waste and boosting green procurement. Tallinn
Sustainable Energy and Climate Action Plan 2030, on the other hand, focuses on innovation in the
transport/energy sector. Several types of innovation are presented: cost-effective biodiversity monitoring
solutions, diversification of waste-sorting options, use of innovative solutions and technological
opportunities in buildings, promotion of green offices in municipal buildings, and innovative renovation
and construction of buildings.

Tallinn Waste Management Plan includes references to different studies and analysis by Stockholm
Environmental Institute, LCA Consulting, TemaNord, Turu-uuringute AS, World Bank and other. The
goals of and courses of actions under Tallinn Sustainable Energy and Climate Action Plan are based
mostly on the basic documents of the Covenant of Mayors and the SECAP guidelines.

Both documents were formulated based on stakeholder involvement. During the preparation of Tallinn’s
Waste Management Plan 43 relevant stakeholders received the draft plan for review, a public hearing
was held, and more than 80 points of feedback were given. Also, Tallinn Sustainable Energy and Climate
Action Plan was consulted with stakeholders from the public sector (both state and municipal level), the
private sector and academia between 2017-2021.

4.5.3 Tartu municipality

Tartu Waste Management Plan 2020-2024 (Tartu Waste Management Plan henceforth) describes
general and technical requirements of waste management in the city of Tartu, aspects related to
organized waste transport, collection and handling conditions for waste, which is not included in organized
waste transport (including hazardous waste, waste from healthcare and veterinary service providers).
The document is based on EU and national regulations and its main focus is on the implementation of
measures related to household and packaging waste. Tartu City Energy and Climate Action Plan
describes the goals and activities of various fields, with which to reduce the negative impact on the
environment and climate and to reach climate neutrality by 2050 as a result of joint efforts. It focuses on
sustainable modes of travel, emission-free transport fuels (including biofuels), production of renewable
energy, as well as reaching a community agreement, where all sectors of society play an important role.
Both documents are based on the waste policy principles of the EU.
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The following strategic goals are outlined in Tartu City Energy and Climate Action Plan: 1) decreasing
carbon emissions by 40% (216,320 tonnes per year) by 2030 compared to 2010; 2) stopping the use of
non-renewable energy sources in the municipal sector (buildings owned by the city, street lighting, public
transport, means of transportation); 3) reaching a new level of production and consumption of renewable
energy; 4) adapting to climate change; 5) strengthening cooperation with other European cities in
achieving climate neutrality and participating in different European initiatives. Tartu City Energy and
Climate Action Plan has a small section on waste management. It sets the strategic goals and the main
tasks for reducing emissions. The strategic goals regarding waste management are the following:

1. To avoid and reduce waste generation.

2. Torecycle waste or reuse it in another way to the maximum extent.

3. To decrease the environmental risk caused by waste, among other things by making monitoring

and supervision more efficient.

One of the most important objectives is to decrease the share of mixed municipal waste in the total volume
of municipal waste.

The following specific objectives are envisioned by Tartu Waste Management Plan: 1) to prevent and
reduce waste generation; 2) to recycle waste or otherwise reuse it at the maximum level; 3) to reduce the
environmental risk arising from waste, by enhancing, among other things, monitoring, and supervision.
The document sets recycling and recovery targets for 2025 and 2030 and Tartu city's waste collection
goals for the year 2024. The following goal for 2024 is set by Tartu Waste Management Plan regarding
the prevention and reduction of waste generation: the amount of collected household waste per person
should not exceed 419 kg/year. The share of separately collected household waste in the total mass of
household waste is aimed to be 60% by 2024, compared to 53% in 2017. The share of packaging waste
in mixed household waste is set at 24% by 2024, compared to 33% in 2017. The share of biodegradable
waste in mixed municipal waste is aimed at 20% by 2024 compared to 32% in 2017.

According to Tartu Waste Management Plan, it is possible in principle to use the collected biodegradable
waste to produce biogas. Currently, composting of the collected biodegradable waste (both garden and
kitchen waste) is mainly done at the transfer station. However, the produced compost is not certified, i.e.
it is not recycled in the sense of the National Waste Act (The Estonian Parliament, 2004). It also means
that compost cannot be sold as a product and can only be passed on to companies that have a waste
permit or registration certificate. Today, the material is used, for example, in filling the ground.

Tartu Waste Management Plan addresses 2 types of innovation. Innovation in public procurement implies
that the conditions of procurement carried out by the local government should consider the recycling and
reuse of waste as an integral part of the process. When conducting environmentally friendly public
procurements, it is necessary to keep in mind the prevention of waste generation and the procuring of
products and services that promote recycling and reuse. Furthermore, social innovation is addressed as
well through the development of recycling centres, on-site composting, raising the awareness of residents
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and increased waste sorting, development of waste management centres, and promotion of a circular
and repairs-based economy.

Two vision workshops were organized in Tartu to prepare Tartu City Energy and Climate Action Plan.
Both workshops assembled representatives from more than 60 different fields. The workshops analysed
four different future scenarios using the foresight methodology and formulated the vision for Tartu in 2030.
The document was also on public display, where everyone could submit proposals.

The Guidelines for Organising Environmentally Friendly Events set out the minimum requirements and
recommendations for the conduct of public events. The guidelines rely on the Environmental Strategic
Framework for Environmental Activities of Tartu (Tartu 24, Acento). By 2025, a cultural management
inventory pool has been created in the municipalities of the Tartu 2024 region, which can be rented and
shared with others (decorations, frames for trash cans, dishes and so forth) and enables the organisation
of public and cultural events without using single-use solutions. By 2025, environmentally friendly food
(organic and local) will be offered and redistributing leftover food from the events has become a norm.
By 2025, separate waste collection should be a norm at events (this means that 90% of events have been
organized in a way that waste is collected separately). By 2025, more environmentally friendly energy
and transportation solutions will be used at events compared to 2022.

On a national level Estonia has the White Paper on CE, which provides a rather general vision on how
Estonia could develop circular economy. There are six development priorities outlined. The Action Plan
of the White Paper has a rather brief table (1 page), which connects development priorities to actions and
period of implementation. There are no strategies/roadmaps separately for plastics, EV-batteries and
biowaste. These types of waste are handled in the Waste Management Plan (plastics as part of packaging
waste; EV batteries as part of batteries and accumulators waste; and biowaste is addressed as
biodegradable waste); however, most on the details and concrete regulations are still on the legislative
level (National Waste Act). The Estonian Environmental Strategy addresses waste as well and promotes
the use of environmentally sustainable biofuels. The usage of local fuels is significantly addressed by the
Estonia’s 2030 National Energy and Climate Plan. Biowaste is hence an important area for Estonia to
focus on. This is also the focus area for Tallinn - the separate collection of biowaste will become
compulsory for all properties starting from 1st of June 2023. Tartu is currently in progress of development
of circular economy strategy.

5. Comparative aspects

The objective of this report is to provide an overview of existing strategies, road maps and action plans
for CE in the five countries involved in the TREASOURCE project. As such, the scope of the report is not
to compare the different territories, which also would be challenging given the difference in size,
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population etc., particularly on the regional and local levels. However, based on the national analyses,
we provide some comparative notions to provide some insights into similarities and differences (on a
national level) between the five countries.

5.1 Presence of CE policies across the countries

All the Nordic countries have a general national CE strategy, but the countries vary in terms of having
action plans that operationalize the aims and visions set out in the strategies, as seen in Table 2. Estonia
does not have a dedicated CE strategy but is guided by its White Paper on CE and a very concise CE
action plan and there is pending ongoing work to develop a national CE strategy. Norway is the only
Nordic country that does not have an action plan for CE, whereas Sweden, Denmark and Finland do.
However, the Finnish national CE action plan does not provide a clear-cut list of actions, whereas the
Swedish and Danish CE action plans and the Estonian White Paper do provide a more stepwise way
forward to achieve CE.

CE strategy No Yes Yes Yes No
CE action plan Yes Yes No Yes Yes
CE roadmap Yes No No No No
Plastic strategy No No Yes No No
Plastic action plan No Yes Yes Yes No
Plastic roadmap Yes No Yes No No
Bio-based waste | Yes No Yes No No
and side

stream/bioeconomy

strategy
Bio-based waste | No No No Yes No
and side

stream/bioeconomy

action plan
Battery strategy Yes No Yes No No
Battery action plan | No No No No No

Table 2: Simplified overview of the five countries and their CE strategies, action plans and roadmaps

Regarding the KVCs, plastics is most emphasized in terms of national strategies. As seen in Table 2,
Denmark, Finland, Norway, and Sweden all have a national strategy for plastics, whereas only Finland
and Norway have a strategy for batteries. For Finland, this battery strategy is tightly connected to CE
topics, whereas the Norwegian battery strategy does not have CE as a key feature. Concerning bio waste
and side streams, both Finland and Denmark have documents related to this, where Finland provides a
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national bioeconomy strategy and Denmark a bioeconomy action plan. Sweden has commissioned a
bioeconomy strategy due in 2023. While Estonia does not have specific documents on the KVCs, relevant
topics are included in the national waste management plan, which aims to reduce waste and improve
recycling and reuse. Concerning action plans to follow up national CE strategies for the KVCs, there is a
great variety between the countries. For example, Norway does not have an action plan to follow up the
national strategy for plastics, whereas Finland’s Plastic roadmap, Denmark's Plastic Action plan and
Sweden's Action Plan for plastic provide concrete steps and measures to work towards increased plastic
circularity. We also find that although for example, Finland does not have a corresponding action plan for
the national Bioeconomy strategy, the strategy itself provides measures and steps that should be worked
with to increase circularity for bioresources.

5.2 Connection to EU

Generally, the national documents on CE in Finland, Norway, Estonia, Denmark and Sweden are tightly
connected to the EUs goals and ambitions on CE, where EU targets act as indicators and a baseline for
national targets, as well as driving the strategic planning in the five countries. The climate neutrality
targets in Denmark and Norway follow the EU targets to reach climate neutrality by 2050, although
Norway specifies a bit less ambitious aim, becoming a low emission society with a 90-95% reduction in
GHG emissions by 2050. However, the goals set by the Finnish and Swedish governments are more
ambitious and aim for climate neutrality by 2035 in Finland and negative carbon emissions after 2045 in
Sweden. Regarding the KVCs, most countries have used the EU-level targets and goals directly, if such
specific goals are stated for each KVC, but some variation can be observed. For example, Denmark has
stated that it aspires to a climate-neutral waste sector by 2030, and Finland aims to recycle 60% of its
plastics by 2030. Moreover, the UN's SDGs are also driving the transition towards CE in the case
countries and are commonly adopted into the national ambitions. For example, in Denmark and Sweden,
the national documents put the SDGs high on the agenda, arguing that strategies and action plans act
as important tools in achieving the SDGs. Related to the KVCs, the connection to the EU and the SDGs
seems to be looser. Regionally and locally, the documents vary in terms of how they refer to national or
EU documents. Viken country shares the EU vision of climate neutrality by 2050 and emphasizes the
Paris Agreement and SDGs. In Fredrikstad municipality, their municipal industry plan refers to financial
instruments on both national and EU targets as important tools for achieving CE. In Estonia, the waste
management plans of Tallinn and Tartu refer to national and EU level regulations and strategies and in
Finland, Pirkanmaa use the strategies on national and EU level as a background for their own strategies.
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5.3 The role of innovation and change in the CE strategies

The emphasis on innovation activities materializes somewhat differently across the countries. Norway,
for example, present an indistinct approach to innovation and where in the value chain innovation is to
take place, while also highlighting the importance of innovation in CE transitions. The Finish documents
are highly innovation-based, with a high priority given to technological and digital innovations. In both
Sweden and Denmark, innovation is highlighted as an essential driver for the transition towards CE,
highlighting the need for innovation across and within value chains and actors. On a broad level, three
aspects of innovation emerge; social, technological and system innovation. Technological innovation,
such as new digital and material solutions, are emphasized throughout the countries, however, with
different focal points. Finland put a high emphasis on funding allocated to RDI, while Denmark points out
circular product design and Norway focuses on technological innovation in general. Moreover,
digitalization is lifted as an important means to achieve CE in Finland, Sweden, Norway, and Denmark.
In Finland for example, combining data and CE is highlighted as needed for circular solutions, while the
Swedish documents underline both the importance of strengthening digital capabilities in business and
industry as well as enabling consumers in terms of making it more accessible to share and reuse
products/services, and replacing products with services. Moreover, digitalized-enabled tracking is lifted
as necessary for CE transitions. Social innovation, such as changes in behaviour patterns, is less
emphasized within the countries but is still an important element for CE innovation, emphasized in
Denmark, Estonia and Sweden. The Danish documents emphasize that there is a need for substantial
changes in consumption patterns to achieve CE. Moreover, system innovation, or deep transformative
change, is highlighted within all countries as being important in CE transitions. Here, new business
models are needed, and there is a need for legislative change. To achieve this, there is also a need for
cooperation and transfer of expertise between sectors and actors, as highlighted in Finland, Denmark
and Sweden.

In addition to different types of innovation, transitioning to a CE also warrants more wide-reaching societal
change. Yet, this is not as prevalent as innovation in the national strategies. In Finland, societal change
is not very much at the centre of strategies and roadmaps. The reason is probably that citizens have not
been involved in the processes, especially in the battery and bio side strategies. On the other hand,
regarding plastics and the CE in general, citizens are taken into account at some level and the education
and need for knowledge is mentioned in all strategies and roadmaps. The needs of the future from the
citizens' point of view concern the security of supply and securing a welfare society, taking sustainability
aspects into account. In Estonia, societal change is discussed in the White Paper on VCs, which argues
that to enable a CE transition it is needed to concentrate on behavioural patterns, changes in attitudes
and changes in values. Sweden’s strategies refer in general to system-wide change across VCs and
sectors, and do include points related to consumer information, for instance, but remains focused on
businesses and industry. Denmark is moving forward with wide change. The need for a broad perspective
and dialogue with VC actors is identified, as is the need for systemic innovation and a paradigm shift.
New business models, changes in consumption habits, more ecological design, increased use of recycled
products and materials, more information and cooperation, as well as technological innovations are
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needed to enable the CE transition in Denmark. The Norwegian national CE strategy highlights the needs
for change in consumption, and that consumers of all types of goods need to demand more sustainable
products and services and change their consumption patterns. For this to happen, the Norwegian CE
strategy argues that the industries need to provide sustainable goods and information about the
sustainability of these goods, and the consumers need to be motivated to make sustainable choices.
Consumers are identified as drivers for the transition towards a more CE, but there is a further need for
change. Similar patterns of expectations for wide-reaching change are also found in the Swedish
documents, where the four identified key areas ((1) CE through sustainable production and product
design, (2) CE through sustainable consumption and use of materials, products and services, (3) CE
through non-toxic and circular cycles and (4) CE as a driver for business and other actors through actions
that foster innovation and circular business models) crosses different actor groups and sectors.

In relation to innovation and societal change, it is also relevant to lift the R-strategies (see Error!
Reference source not found.)

presented in the documents, which speaks upon the level of ambition. Throughout the case countries
documents, there is a high emphasis on "recycling”, which is low on the r-strategy hierarchy. According
to (Potting, Hekkert, Worrell, & Hanemaaijer, 2017) higher level or circularity implies fewer resources and
less environmental pressure, and it is important to remember that CE goes beyond just recycling. Within

the documents, higher-up r-strategies, such as "reduce", "reuse", and "repair’ is also given attention,
however, it seems these are less highlighted than "recycling".

6. Reflections and takeaways

In this final section we make use of the opportunity to draw out some of the reflections that have come
about while working on the analysis of CE documents from the target countries. As such, we do not
provide a conclusion in this final section. Rather, we draw up four takeaways that we believe are useful,
not only for the continued work within the TREASoURCE project, but also for other research communities,
policymakers, and other stakeholders (both private and public) that are working on issues related to
realizing the transition towards a CE.

The first takeaway is related to regional cross-border collaborations in the Nordics. We see that in the
attempt to achieve a circular plastic, EV battery, and bio-economy in Nordic countries, geography can be
a limiting factor. In this report, we have dived into national, regional (sub-national) and local documents
promoting or tackling CE. We have not seen considerations for cross-border regional collaboration in the
documents analysed for the purpose of this report. Given the challenges that e.g. transportation of waste
across long distances within countries and the need for large quantities and continuous inflow of waste
materials pose for actors that aim to create value from waste, we believe that cross-border collaboration
(e.g. in the Northern parts of Norway, Sweden and Finland) could promote increased circularity.
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The second takeaway concerns the implementation of CE strategies, and how to move from static
documents to action. Although it is outside the scope of this report to cover the implementation of the
analysed strategies, roadmaps, and action plans, we believe that it is relevant to reflect briefly on how
the documents provide a way forward in terms of setting out actions that can contribute to the
implementation of the visions and aims set out in the documents. Overall, the promotion of actions for
implementation seems to intensify as we move from high-level national strategies towards more fixed
value chain strategies (e.g. on plastics) or local-level plans. When comparing the studied countries, the
higher-level CE strategies are more ambiguous than the value chain-specific strategies or regional and
local plans. It seems that there can be a gap in how to operationalise the visions and strategies set out
in the national documents, thus making implementation more challenging. The planned CE actions get
more tangible, and implementation is more deep-rooted when the action is described in detail and has a
measurable target, a responsible entity/body is named, and a timeline is indicated.

The third takeaway is on the promotion of cross-country learning, i.e. how practices among “frontrunners”
in CE can provide guidance for countries that are in the early stages of trying to catch up. There are
several issues of CE management where current arrangements need improvements (for example how
the CE national plans are transferred into actions at the municipal or citizen level, how the models of
citizen and stakeholder engagement are implemented, how biogas feedstock deliveries are organised,
etc.). In such cases, cross-country and cross-municipality learning of “best practices” may provide
valuable insights. Nordic countries have a strong tradition of cross-country collaboration on “best
practices” that has delivered excellent results in many fields. Baltic states have often followed the suit
from Nordic practices, but in recent years they have also been included in such collaboration platforms
as partners. Such a Nordic-Baltic collaboration on policy implementation and regulatory affairs can
provide the next level also in the implementation and delivery of CE policies.
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