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Challenges: Data availability, data quality, data sharing, data ownership, trust, common
rules of game

Preliminary assess-  Digitalisation and data are key enablers and drivers of circular economy. They can help

ment of the circular in narrowing, slowing, and closing material flows, for example, by extending product

transition potential lifetimes. It can be useful in a variety of functions including circular design, supply chain
management, material flow management, system optimisation etc. Data availability
and quality are crucial, as well as efficient management and sharing of data in value net-
works and ecosystems. It is estimated that globally the digital sector has the potential to
directly reduce fossil fuel emissions 15% by 2030 and indirectly support a further reduc-
tion of 35% through influence of consumer and business decisions and systems transfor-
mation.

Municipalities

Description of the Municipalities and regions have a significant role in promoting and designing services
area that support circular economy. Municipalities spend EUR 20B in public procurement
every year. Such services and solutions can be in the fields of energy, water, nutrient cir-
cles, waste and side streams, mobility and ICT.*75
Community planning and zoning are municipalities’ key instruments to promote circular
economy. Their role as an education provider is also important in teaching the people on
circular economy practices.®

Existing activities National Public Procurement Strategy (2020)*7 aims to increase the level of ecological,
and initiatives social and economic responsibility in public procurement and promote the achievement
of ecological, social and economic goals in society. It supports circular economy and Fin-
land’s carbon neutral target of 2035.
The strategic programme aims at strengthening the circular economy of municipalities
and regions should be strengthened, e.g. municipal strategies, establishing a knowledge
network to support municipalities and regional ecosystems, and directing funding to
municipal and regional ecosystem work.
Municipalities and regions have also set up networks for circular activities.
The Association of Finnish Local and Regional Authorities*® provides a list of interesting
circular actions taken by municipalities and rewards the “Circular Municipality of the
Year” yearly. Together with Sitra, the AFLRA has collected interesting actions also in a
project in 2018%79.
In 2020, Motiva Oy published a Playbook for Fair Circular Economy?*° aimed at munici-
palities’ work.

75 Finnish Government, (2021). New directions - The strategic programme to promote a circular economy, Publications of the Finnish Government
2021:1. https:/fym.fi/{documents/1410903/42733297/Uusi+suunta+-+Ehdotus+kiertotalouden+strategiseksi+ohjelmaksi.pdf/ad875da1-f4c4-aecy-
4feo-f17df97463837t=1610462062018

176 Finnish Government, (2021). New directions - The strategic programme to promote a circular economy, Publications of the Finnish Government
2021:1. https:/fym.fi/{documents/1410903/42733297/Uusi+suunta+-+Ehdotus+kiertotalouden+strategiseksi+ohjelmaksi.pdf/ad875da1-f4c4-aecy-
4feo-f17df97463837t=1610462062018

177 Government of Finland (2020). National Public Procurement Strategy identifies concrete ways in which public procurement can help achieve
wider goals in society, https://valtioneuvosto.fi/en/-/10623/national-public-procurement-strategy-identifies-concrete-ways-in-which-public-pro-
curement-can-help-achieve-wider-goals-in-society

178 The Association of Finnish Local and Regional Authorities. (13.9.2019). Kiertotalous. Retrieved from https://www.kuntaliitto.fi/fyhdyskunnat-ja-
ymparisto/ymparisto/kiertotalous

179 Sitra (2021). Kuntien kiinnostavimmat kiertotalousteot. Retrieved from https://www.sitra.fi/hankkeet/kuntien-kiinnostavimmat-kiertotalous-
teot/#mista-oli-kyse

180 Motiva. (3.11.2020). Reilu kiertotalous kunnissa. Retrieved from https://www.motiva.fi/julkinen_sektori/reilu_kiertotalous_kunnissa.
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Potential opportuni- New ways of cooperation between private and public sector are needed to reach circular
ties and benefits economy. Municipalities and regions play an important role in creating an enabling envi-
ronment.*
Municipalities can create new markets for circular solutions, connect actors, and act as
test-beds. Public data bases are an important knowledge base for other sectors’ devel-

opment. 82
Enablers and chal-  Enablers: public procurement, capacities, learning curve, strategic commitment, re-
lenges sources, collaboration, sharing of best practices, public-private partnerships

Challenges: Capabilities and know-how, available resources, funding

Preliminary assess-  Municipalities have a significant role in enabling, promoting, and designing infrastruc-

ment of the circular  ture, platforms, and services for circular economy. Urban planning is one of the munici-

transition potential  palities’ key instruments to promote circular economy. Municipalities spend EUR 20B in
public procurement every year. Such services and solutions can be in the fields of en-
ergy, water, nutrient circles, waste and side streams, mobility and ICT. Cooperation be-
tween private and public sector opens up further opportunities.

Country-specific sum-up

Table F. Preliminary assessment of the circular transition potential

Area Preliminary assessment of the circular transition potential
Bioeconomy / Forest- Bio-based solutions, namely forest-based loops, have been identified as a strong
based loops area of expertise in the circular economy in Finland. The resource scarcity has turned

biobased materials into a topic of international interest, and Finland is at the fore-
front as an innovator. Opportunities include new materials and products, replacing
fossil raw materials, sustainable biobased solutions, and side stream cycles as well as
reducing material consumption and increasing recycling by circular design. Circular
economy is estimated to have potential added value of around EUR 220-240M for
pulp and paper industry in Finland.

Real estate and con- In terms of volume, the construction sector is the largest individual consumer of raw

struction materials in Finland . A large share of steel, concrete, wood, and plastics flows
through this area. Generating 16 million tonnes of waste per year, it is also the sec-
ond largest producer of waste. Circular economy is an increasingly interesting oppor-
tunity including improving the utilisation rate of real estate, exploitation of materials
in the end-of-life-phase (including use of recycled materials in construction), and
smart building solutions to extend life-time and reduce resource consumption.

Sustainable food sys- The food value chain includes two factors crucial to the circular economy, namely
tem (food and beverage how well raw materials are utilised (whether for its primary purpose or as production
sectors) side streams) and the way in which nutrients are reintroduced into the nutrient cycle.

Circular opportunities identified include organic recycled nutrients, minimizing food

waste, and supporting biogas and other renewable energy in agriculture. In Finland,

the yearly food waste is estimated to be 400-500M kg, and food loss and waste is es-
timated to produce approximately 1 ooo M CO2-ekv kg yearly.

8 Finnish Government, (2021). New directions - The strategic programme to promote a circular economy, Publications of the Finnish Government
2021:1. https:/fym.fi/{documents/1410903/42733297/Uusi+suunta
82 Finnish Government (2021). New directions - The strategic programme to promote a circular economy, Publications of the Finnish Government
2021:1. https://ym.fi/{documents/1410903/42733297/Uusi+suunta
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Transport and logistics  Transport and logistics are a prerequisite for circular economy, enabling, for exam-
ple, reverse resource flows. There is a need to lower emissions, develop efficient
transport systems and logistics, and support innovative transport services. Circular
opportunities include sharing transport resources and combining different transport
possibilities, Mobility-as-a-Service (Maa$S), the sharing economy, transport optimiza-
tion, sustainable liquid biofuels and transport technologies. The potential for circular
transport is noteworthy: it is estimated that new transport mechanisms can grow
GDP by EUR 479M by 2030.

Textiles Textiles are one of the interesting material flows in terms of reuse, recycling, and
waste management opportunities as well as introduction of new renewable materi-
als (including wood-based textiles). There is a strong expertise in wood-based value
chains that provide future opportunities for textile production. New textile waste
management options and value chains are emerging. In Finland, 700t of textiles are
purchased every year. Roughly the same amount is disposed yearly. Utilizing textile
waste is minimal. In Fin-land, about a fifth end up in separate collection, and most of
used textiles (80%) are burned for energy. Only 1,5 % of clothes are recycled.

Packaging Packages are one of the interesting material flows in terms of reuse, recycling, and
waste management opportunities as well as introduction of new renewable packag-
ing materials. It links to many of the sectors described above. In Finland, the amount
of packaging waste is approximately 8oot yearly. The total amount of packages is ex-
pected to grow 1,4 % a year in 2021-2030. The circular economy potential of plastic
packaging in Finland is EUR 100-140M and the growth potential is EUR 60-80M.

Circular business mod-  Circular economy disrupts value chains and opening opportunities for new business

els models and value creation. Emerging business models include servitisation, sharing,
and looping changing, for example, the ownership of materials and products. Shar-
ing economy and platform economy are interesting opportunities.

Digitalisation Digitalisation and data are key enablers and drivers of circular economy. They can
help in narrowing, slowing, and closing material flows, for example, by extending
product lifetimes. It can be useful in a variety of functions including circular design,
supply chain management, material flow management, system optimisation etc.
Data availability and quality are crucial, as well as efficient management and sharing
of data in value networks and ecosystems. It is estimated that globally the digital
sector has the potential to directly reduce fossil fuel emissions 15% by 203030 and
indirectly support a further reduction of 35% through influence of consumer and
business decisions and systems transformation.

Municipalities Municipalities have a significant role in enabling, promoting, and designing infra-
structure, platforms, and services for circular economy. Urban planning is one of the
municipalities’ key instruments to promote circular economy. Municipalities spend
EUR 20B in public procurement every year. Such services and solutions can be in the
fields of energy, water, nutrient circles, waste and side streams, mobility and ICT.
Cooperation between private and public sector opens up further opportunities.
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Iceland

Preliminary identification of areas

The sources used in identification of areas are listed in Table A3, and the preliminary identified areas listed in Table

B3.

Table A. Sources used in the identification of areas

Source Status of the source  Short content

Green Building Council Iceland NGO report
(2019). Hringrasarhagkerfid og by-
ggingaridnadurinn. (The Circular

Economy and the Construction

Sector). https://cfbsf439-74b6-

493e-azfd-

f59376383508.filesusr.com/ugd/s4

€708 c2be38b586b14a26a655518

88bbaofsd.pdf.

Miljoministeriet (2016). Saman National strategy
gegn soun — Almenn stefna um Ur-

gangsforvarnir 2016-2027. (Waste

prevention strategy for Iceland

2016-2027). https://www.stjornar-
radid.is/media/umhver-

fisraduneyti-media/me-
dia/PDF_skrar/Saman-gegn-soun-

2016 2027.pdf.

Miljéministeriet (2021). [ 4tt ad National plan
hringrasarhagkerfi. Stefna um-

hverfis— og audlindaradherra i Or-

gangsmalum. (DROG). (Towards

circular economy. Waste manage-

ment plan for Iceland 2021-2032.

DRAFT). https://samradsqgatt.is-
land.is/oll-mal/$Cases/De-

tails/?id=2875.

Table B. Preliminary identification of areas

Area Source

A report to introduce concepts and share information
about opportunities and examples of tools and ideas
to assist the building and construction sector on its
road towards circular economy.

A national waste prevention programme to fulfil the
requirements of Article 29 of the EU Waste Frame-
work Directive. The programme does not directly ad-
dress circular economy, but it aims at the transition
to that. The programme has six focus areas, i.e., food,
plastics, textiles, EEE, buildings and paper. Each of
these areas will be the primary focus area for two
years at the time during the 12 years’ validity period.
In addition to this, three long-term focus areas are
defined in the programme, i.e., by-products from the
processing of meat and fish, single-use beverage
packaging and energy intensive industries.

A national waste management plan to fulfil the re-
quirements of Article 28 of the EU Waste Framework
Directive. (Draft still in the consultation phase).

Reasoning

INDUSTRIES / SECTORS

Building, construc- Green Building Council Iceland

The building sector is the only sector in Iceland that has

tion and real estate (2019). Hringrasarhagkerfid og by- published some thoughts or considerations around circu-

ggingaridnadurinn. (The Circular
Economy and the Construction
Sector). https://cfbsf439-74b6-

lar economy. This sector is a big player in the national
economy. Building and construction accounts for 9.66%
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Bioeconomy: Fish-
eries, aquaculture,
agriculture

Food processing

493e-azfd-
59376383508 filesusr.com/ugd/s4
€708 c2be38b586b14a26a655518

88bbaofsd.pdf.

Roy, N., Arnason, R., & Schrank,
W. E. (2009). The identification of
economic base industries, with an
application to the Newfoundland
fishing. Land Economics 85
(4):675-691. DOI:
10.3368/le.85.4.675.

Sjavarklasinn (2014). Pyding
sjavarklasans i islensku ef-
nahagslifi. slandsbanki. Economic
Report. http://www.sja-
varklasinn.is/wp-content/up-
loads/2014/11/%C3%9E%C3%BD
%C3%Boing-
sj%6C3%Aavarklasans-%6C3%AD-
9%C3%ADslensku-atvin-
nul%C3%ADfi-Ef-
nahagssk%C3%BDrsla-2010-m-
9%C3%8Dslandsbanka.pdf.
Statistics Iceland (Hagstofa
islands) (2021). Framleidsluupp-
gjor. https://hagstofa.is/talna-
efni/efnahagur/thjodhagsreik-
ningar/framleidsluuppgjor.

Statistics Iceland (Hagstofa
[slands) (2021). Fram-
leidsluuppgjor. https://hag-
stofa.is/talnaefni/efnaha-
qur/thjodhagsreikningar/fram-
leidsluuppgjor.

Miljoministeriet (2016). Saman
gegn soun — Almenn stefna um Ur-
gangsforvarnir 2016-2027. (Waste
prevention strategy for Iceland

of GDP (2019) and real estate 8.57%. Furthermore, build-
ing and construction is responsible for some 47% of the
total waste created (2019).

These sectors, especially building and construction, hold
a high potential for improvement from a sustainability
point of view. Certification of buildings and reconstruc-
tion work is on its rise in Iceland, which reflects a growing
interest in circular solutions within the sector.

Fisheries, aquaculture and agriculture are sectors of ma-
jor importance (accounting for a total of 4.50% of GDP
(2019)), with fisheries as the largest contributor (2.85%
of GDP). These sectors should be seen in connection with
the food processing sector.

In Iceland, fisheries have been a base industry for centu-
ries. A base industry is defined by Roy, Arnason and
Schrank (2009) as an industry that in some sense is “au-
tonomous or exogenous with respect to the rest of the
economy in which it is embedded, and its impact on GDP
through the base-industry multiplier [is] significantly
greater than its direct contribution as measured by the
national accounts. ... The base industry could be founded
on a natural resource or a geographical feature discov-
ered or rendered valuable by historical developments”. In
general, a base industry would be an export industry.
This, however, is not always the case, as base industry
could be “an activity that makes habitation in the area
possible”. (Roy, 2009, pg. 11).

In Iceland, fishing industry is without a doubt a base in-
dustry in the above sense. Valuable fishing grounds are
located within the economic zone and the utilization of
these have had and do still have a significant multiplica-
tion effect, e.g. through employment in various service
industries, such as food processing, transportation,
maintenance, development of specific technical solu-
tions, etc. In later years, byproducts from the fishing in-
dustries have been increasingly used as raw materials for
valuable and innovative products, such as within phar-
maceuticals, cosmetics, etc.

Agriculture in Iceland has a similar historical background
as fisheries and should also be seen as a base industry.
Aquaculture is a more recent industry, but closely re-
lated.

Food processing is a sector of major importance (ac-
counts for a total of 7.08% of GDP (2019)), with fish pro-
cessing as the largest contributor (3.70% of GDP). This
sector should be seen in connection with fisheries, aqua-
culture and agriculture, (see above). Food processing
holds a high potential for circularity, such as by use of by-
products. By-products from the processing of meat and
fish is one of three long-term focus areas of the Icelandic
national waste prevention programme.
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Manufacturing and
process industries /
Energy and mate-
rial intensive in-
dustries

Transport and lo-
gistics

MATERIAL FLOWS

Food

Plastics

2016-2027). https://www.stjornar-
radid.is/media/umhver-
fisraduneyti-media/me-
dia/PDF_skrar/Saman-gegn-soun-
2016 2027.pdf.

Statistics Iceland (Hagstofa
fslands) (2021). Fram-
leidsluuppgjor. https://hag-
stofa.is/talnaefni/efnaha-
qur/thjodhagsreikningar/fram-
leidsluuppgjor.

Miljoministeriet (2016). Saman
gegn soun — Almenn stefna um Ur-
gangsforvarnir 2016-2027. (Waste
prevention strategy for Iceland
2016-2027). https://www.stjornar-
radid.is/media/umhver-
fisraduneyti-media/me-
dia/PDF_skrar/Saman-gegn-soun-
2016 2027.pdf.

Statistics Iceland (Hagstofa
islands) (2021). Framleidsluupp-
gjor. https://hagstofa.is/talna-
efni/efnahaqur/thjodhagsreik-
ningar/framleidsluuppgjor.

Miljoministeriet (2016). Saman
gegn soun — Almenn stefna um Ur-
gangsforvarnir 2016-2027. (Waste
prevention strategy for Iceland
2016-2027). https://www.stjornar-
radid.is/media/umhver-
fisraduneyti-media/me-
dia/PDF_skrar/Saman-gegn-soun-
2016 2027.pdf.

Miljoministeriet (2016). Saman
gegn soun — Almenn stefna um Ur-
gangsforvarnir 2016-2027. (Waste
prevention strategy for Iceland
2016-2027). https://www.stjornar-
radid.is/media/umhver-
fisraduneyti-media/me-
dia/PDF_skrar/Saman-gegn-soun-

2016 2027.pdf.

A handful of aluminum smelters and other heavy indus-
tries has been established in Iceland to harness the rela-
tively accessible renewable energy. Some 5 companies in
this sector are using >80% of all electricity produced in
Iceland and emitting some 40% of the GHGs. So far,
there are technical limitations to reduce the carbon in-
tensity of this sector. Almost all the production is ex-
ported as raw material. This situation should entail some
potential for increased use of by-products, increased re-
cycling, use of wasted heat, etc. Waste reduction from
energy intensive industries is one of three long-term fo-
cus areas of the Icelandic national waste prevention pro-
gramme.

Transport and logistics are a big contributor to Icelandic
economy and an important source of GHG emissions. At
the same time, a well-functioning transport system is a
requirement for circular economy. A huge potential
might lie in smart and service-based transport systems,
based on renewable energy. Iceland is among the leaders
in electrifying personal transport, while transport of
goods is lagging behind. There is a good supply of renew-
able energy, so the potential should be huge. Imports
and combustion of fossil fuel is most likely the main ob-
stacle in the way of circular economy in Iceland.

Food is one of the six focus areas of the national strategy
for waste prevention. Food production (fisheries, aqua-
culture, agriculture) is of major importance for the na-
tional economy and employment. Soil erosion is a major
problemin Iceland. Thus, efficient recycling of food nu-
trients as soil improvers is a crucial issue.

Plastics is one of the six focus areas of the national strat-
egy for waste prevention. In addition to that, reduction
of single-use beverage packaging is one of three long-
term focus areas of the strategy, including also packag-
ing from glass and aluminium.

There is no primary production of plastics taking place in
Iceland, but the use- and end-of-use phases have been
highly prioritised by the government for the last couple
of years. Plastic waste from agriculture (hay emballage)
was high on the agenda during the national stakeholder
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Waste manage-
ment

Miljoministeriet (2016). Saman
gegn soun — Almenn stefna um Ur-
gangsforvarnir 2016-2027. (Waste
prevention strategy for Iceland
2016-2027). https://www.stjornar-
radid.is/media/umhver-
fisraduneyti-media/me-

dia/PDF skrar/Saman-gegn-soun-
2016 2027.pdf.

Miljéministeriet (2021). [ 4tt ad
hringrasarhagkerfi. Stefna um-
hverfis— og audlindaradherra i ur-
gangsmalum. (DROG). (Towards
circular economy. Waste manage-
ment plan for Iceland 2021-2032.
DRAFT). https://samradsqgatt.is-
land.is/oll-mal/$Cases/De-
tails/?id=287s.

DRIVERS /| ENABLERS

Financial institu-
tions

Suggested during the national
workshop

Municipalities and
regions

Suggested during the national
workshop

Public procure-
ment

Suggested during the national
workshop

Short list of areas and key figures

workshop in February 2021, as an emerging company in
Iceland has set the goal to recycle all this waste, as well
as plastic waste form other domestic sources.

Waste and recycling are central issues in governmental
plans for circular economy. From an Icelandic perspec-
tive, the main focus should be on domestic supply chains,
i.e., supply chains where the major parts of the live cycle
are domestic. Food would be the number one material,
as most of the production, distribution, consumption and
reuse/recycling/regeneration/disposal takes place in Ice-
land. Food is also one of the focus areas of the national
waste prevention program. The National Waste Associa-
tion (FENUR (Avfall Island)) is one of few organizations in
Iceland promoting circular economy.

Green funding is becoming a central issue at all the larg-
est banks in Iceland, opening up an opportunity to im-
pact the transition to circular economy in an efficient
way.

Local authorities can contribute to CE through spatial
planning, especially detail planning where certain rules
on the choice of material can be employed, as well as
some framework for urban agriculture and localisation of
shops and service centres.

Green public procurement (GPP) is an important enabler,
especially when it comes to tender criteria. A revised na-
tional strategy on GPP will be published late winter or
spring 2021.

The areas seen to be the most feasible for further assessment and their reasoning are listed in Table C. Table D in-

cludes characteristics and key figures of the areas.

Table C. Short list of areas for in-depth assessment

Area Reasoning

Bioeconomy

In Iceland, bioeconomy, with fisheries as the largest contributor, is a sector of ma-

jorimportance. Fisheries have been a base industry for centuries and the same ap-
plies to agriculture. Fisheries, aquaculture and agriculture together account for
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Building and construction

Energy intensive industries

Transport and logistics

Waste and recycling

Public Procurement

4.50% of GDP (2019)) and the food processing industry adds another 7.08%3 Ac-
cording to this, the total share of the bioeconomy is close to 12% of GDP. The Ice-
landic bioeconomy has been a fertile ground for innovative solutions, including in-
novative use of by-products for pharmaceuticals, cosmetics, etc.*%

The building sector is a big player in the national economy in Iceland, as building
and construction accounts for 9.66% of GDP (2019) and Real estate for 8.57%.2%
Buildings is one of the six focus areas of the national strategy for waste prevention
and construction waste is a significant part of the total waste created. These sec-
tors hold a high potential for improvement from a sustainability point of view. Cer-
tification of buildings and reconstruction work is on its rise in Iceland, *®¢ which re-
flects a growing interest in circular solutions within the sector.

A handful of aluminum smelters and other heavy industries has been established in
Iceland to harness the relatively accessible renewable energy. Some 5 companies
in this sector are using >80% of all electricity produced in Iceland and emitting
some 40% of the GHGs.*®¥7 So far, there are technical limitations to reduce the car-
bon intensity of this sector. Almost all the production is exported as raw material.
This situation should entail some potential for increased use of by-products, in-
creased recycling, use of wasted heat, etc.

Transport and logistics are a big contributor to Icelandic economy and an im-
portant source of GHG emissions. At the same time, a well-functioning transport
system is a requirement for circular economy. A huge potential might lie in smart
and service-based transport systems, based on renewable energy. Iceland is
among the leaders in electrifying personal transport, *®® while transport of goods is
lagging behind. There is a good supply of renewable energy, so the potential
should be huge. Imports and combustion of fossil fuel is most likely the main obsta-
cle in the way of circular economy in Iceland.

Waste and recycling are central issues in governmental plans for circular economy.
From an Icelandic perspective, the main focus should be on domestic supply
chains, i.e., supply chains where the major parts of the live cycle are domestic.
Food would be the number one material, as the majority of production, distribu-
tion, consumption and re-use/recycling/regeneration/disposal takes place in Ice-
land. Food is one of the focus areas of the national waste prevention program and
by-products from the processing of meat and fish are included in the program as
one of three long-term focus areas.®

Green public procurement is an important enabler, especially when it comes to
tender criteria. A revised national strategy on GPP will be published late winter or
spring 2021. Municipalities and local authorities can in addition to public procure-
ment contribute to CE through spatial planning, especially detail planning where
certain rules on the choice of material can be employed, as well as some frame-
work for urban agriculture and localisation of shops and service centres.

183 Statistics Iceland (Hagstofa [slands) (2021). https://hagstofa.is/talnaefni/efnahagur/thjodhagsreikningar/framleidsluuppgjor. Data for 201g.
84 |celand Ocean Cluster (Islenski sjavarklasinn) (n.d.): 200% Fish. http://www.sjavarklasinn.is/en/100-fish.

185 Statistics Iceland (Hagstofa [slands) (2021). https:/hagstofa.is/talnaefni/efnahagur/thjodhagsreikningar/framleidsluuppgjor. Data for 2019.
186 HMS (Icelandic Housing and Construction Agency) (2021). Svanurinn, https://www.hms.is/byggingar/fraedsla/vistvaen-mannvirki/'umhverfis-

vottanir/svanurinn.

187 Environmental Protection Agency (Umhverfisstofnun) (2020). https://ust.is/loft/losun-grodurhusalofttegunda/losun-islands. Data for 2018.
88 International Energy Agency (IEA) (2021): Electric vehicles. https://www.iea.org/reports/electric-vehicles.

189 Miljministeriet (2016). Saman gegn séun — Almenn stefna um drgangsforvarnir 2016-2027. (Waste prevention strategy for Iceland 2016-2027).
https://www.stjornarradid.is/media/umhverfisraduneyti-media/media/PDF _skrar/Saman-gegn-soun-2016_2027.pdf.
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Table D. Key figures of the areas

Turnover Employment®* CO,emis- Waste amount (million Categories in the sta-
(million sions (mil- tonnes) (waste treatments  tistical classification
EUR)9° lion tonnes in the footnote)93 (TOL 2008)
CO.e)™9?
Real estate and 6 350 16 600 0.11 0.61 F Construction, L Real Estate
construction
Fisheries, aqua- 1568 7 100 0.55 <0.01 A Agriculture, forestry and fishing
culture, agricul-
ture
Food and bever- 2 466 10 500 0.02 0.03  Cio-11 Manufacture of food products
age sectors and beverages
Transport and lo- 3023 13 500 1.05 H Transportation and storage
gistics
Manufacturing 1491 1900 1.87 C24 Manufacture of basic metals
and process in-
dustries [ Energy
and material in-
tensive indus-
tries
Total economy 34 842 202 400 4.86 1.29

Descriptions of the areas

Bioeconomy

Description of Includes fisheries, aquaculture, agriculture and food processing. In total, these sectors account for
the area almost 12% of GDP.*9% The Icelandic bioeconomy has been a fertile ground for innovative solutions,
including innovative use of by-products for pharmaceuticals, cosmetics, etc.o
In Iceland, fisheries have been a base industry for centuries and the same applies to agriculture. Ag-
vaculture is a more recent industry, but closely related. These three sectors differ in many ways, but
a common characteristic is the use of living resources.
Circular economy in these sectors means preventing waste, better recycling, and a more sustainable
use of by-products.

Existing activi- Iceland has for long taken an active approach in terms of ensuring sustainable use of the fishing re-
ties and initia- sources and thereby creating both productivity and value from its fisheries. A huge emphasis is put
tives on full use of raw materials in its processing industry. 9,7

190 Statistics Iceland (Hagstofa slands) (2021). https://hagstofa.is/talnaefni/efnahagur/thjodhagsreikningar/framleidsluuppgjor. Data for 2019.
191 Statistics Iceland (Hagstofa Islands) (2021). https://hagstofa.is/talnaefni/efnahagur/vinnumagn-og-framleidni/vinnumagn. Data for 201g.
192 Environmental Protection Agency (Umhverfisstofnun) (2020). https://ust.is/loft/losun-grodurhusalofttegunda/losun-islands. Data for 2018.
193 Statistics Iceland (Hagstofa Islands) (2021). https:/hagstofa.is/talnaefni/lumhverfi/efnisflaedi/urgangur. Data for year 2019.

194 Statistics Iceland (Hagstofa slands) (2021). https://hagstofa.is/talnaefni/efnahagur/thjodhagsreikningar/framleidsluuppgjor. Data for 2019.
195 Miljoministeriet (2017): Lifhagkerfid. Endurnyjanlegar audlindir til sjos og lands. Miljoministeriet Reykjavik. https://rafhladan.is/bitstream/han-
dle/10802/14463/2017_05_ 19 _Lifhagkerfid endurnyjanlegar_audlindir LoRes.pdf.

196 Stefan Gislason and Hrafnhildur Bragadéttir (editors) (2017). The Nordic Bioeconomy Initiative, NordBio. Final report. TemaNord 2017:526. Co-
penhagen: Nordisk Ministerradd, 2017. DOI: 10.6027/TN2017-526.

197 Sigrun Elsa Smaradottir, et.al. (2015): Future Opportunities for Bioeconomy in the West Nordic Countries. TemaNord 2015:505. Copenhagen:
Nordisk Ministerrad, 2015. https://www.norden.org/en/publication/future-opportunities-bioeconomy.
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https://www.norden.org/en/publication/future-opportunities-bioeconomy

Potential op- A lot has been done — and still more can be done. Fillets, that used to be the main output of the Ice-
portunities landic demersal fishing industry, are becoming an ever-smaller part of the total value, while prod-
and benefits  ucts from other parts of fish are climbing the list, including cosmetics and pharmaceuticals.

Enablersand  Innovation funding is an important part of the way forward. There are already funds in place for that,
challenges such as Matveelasjodur (The Food Innovation Fund) administrated by The Ministry of Industries and
Innovation. %8

Preliminary as- The bioeconomy, with fisheries as the largest contributor, is a sector of major economic importance
sessment of in Iceland. In later years, by-products from the fishing industries, and even from agriculture, have

the circular been increasingly used as raw materials for valuable and innovative products, such as within phar-
transition po- maceuticals, cosmetics, etc. In addition to this, food is one of the focus areas of the national waste
tential prevention program This is a growing area with a large potential in line with circular economy.

Building and construction

Description of Includes building, alteration, and repair of buildings and constructions and infrastructures. Together

the area with real estate this sector accounts for some 18% of GDP. Building and construction is responsible
for some 47% of the total amount of waste (0.61 out of 1.61 tonnes in 2019), making these sectors
by far the largest waste producer in Iceland.

Existing activi- The building sector is the only sector in Iceland that has published some thoughts or considerations

ties and initia- around circular economy. However, no known activities have been started to support circular econ-

tives omy within the sector. However, certification of buildings and reconstruction work is on its rise in
Iceland, which reflects a growing interest in circular solutions.

Potential op-  Buildings is one of the six focus areas of the national strategy for waste prevention® and construc-
portunities tion waste is a significant part of the total waste created.?° This alone means that there is lot of cir-
and benefits  cular economy potential in this area. Increased recycling of concrete would be high on the list of op-
portunities, as well as better sorting of other construction waste fractions, e.g., iron and wood, a lot
of which is currently wasted at landfills.>°*
Building and construction hold a high potential for improvement from a sustainability point of view.
Because of the economic importance and the high amount of waste, circular economy activites
within these sectors would be more beneficial than activities in most other sectors.

Enablersand  Sorting of construction waste is already demanded by Icelandic law. However, a large portion still

challenges ends up as unsorted bulky waste. Improvements are simple by nature, but stricter implementation
measures might be needed.?°2 The main challenge is, though, most likely of a behavourial nature.
This is basically a “just-do-it"” task.

Preliminary as- The building and construction sector is a big player in the national economy in Iceland. Buildings is

sessmentof  one of the six focus areas of the national strategy for waste prevention and construction waste is al-

the circular most a half of the total waste created. These sectors hold a high potential forimprovement from a
transition po-  sustainability point of view, especially when it comes to the choice of raw materials, reuse and recy-
tential cling of waste. Certification of buildings and reconstruction work is on its rise in Iceland, which re-

flects a growing interest in circular solutions within the sector.

198 Government of Iceland (2020): Matvaelasjédur. https://www.stjornarradid.is/verkefni/atvinnuvegir/matvaeli-og-matvaelaoryggi/matvaelas-
jodur/.

199 Miljéministeriet (2016). Saman gegn séun — Almenn stefna um Urgangsforvarnir 2016-2027. (Waste prevention strategy for Iceland 2016-2027).
https://www.stjornarradid.is/media/umhverfisraduneyti-media/media/PDF _skrar/Saman-gegn-soun-2016 _2027.pdf.

200 Gtatistics Iceland (Hagstofa Islands) (2021). Urgangsts|fradi https://hagstofa.is/talnaefni/umhverfi/efnisflaedi/urgangur. Data for year 2019.
201 Green Building Council Iceland (2019). Hringrasarhagkerfid og byggingaridnadurinn. (The Circular Economy and the Construction Sector).
https://cfb5f439-74b6-493e-a7fd-f59376383508.filesusr.com/ugd/54e708 c2be38b586b14a26a65551888bba0f5d.pdf.

202 Green Building Council Iceland (2019). Hringrdsarhagkerfid og byggingaridnadurinn. (The Circular Economy and the Construction Sector).
https://cfb5f439-74b6-493e-a7fd-f59376383508.filesusr.com/ugd/54e708 c2be38b586b14a26a65551888bbalf5d.pdf.
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The national government has provided funding for the installation of charging stations for elec-
tric cars, along the highway as well as in residential areas. 2

The passenger ferry between the "mainland of Iceland” and the Westman Islands shifted to
electricity in 2020.2%7 Initiatives are being taken to strengthen the electricity infrastructures in
major harbours.

Potential oppor- A huge potential might lie in smart and service-based transport systems, based on renewable
tunities and ben- energy. Iceland is among the leaders in electrifying personal transport, while transport of

efits goods is lagging behind. There is a good supply of renewable energy, so the potential should be
huge.

Enablers and The dependency on imports and combustion of fossil fuel is the biggest challenge is this re-

challenges spect, as well as the urgent need for major infrastructure changes.

Preliminary as-  Iceland is among the leaders in electrifying personal transport, while transport of goods is lag-

sessment of the  ging behind. There is a good supply of renewable energy, so the potential should be huge, such
circular transition as in smart and service-based transport systems, based on renewable energy.
potential

Waste and recycling

Description of Waste and recycling are central issues in governmental plans for circular economy.2°8 From an

the area Icelandic perspective, the main focus should be on domestic supply chains, i.e., supply chains
where the major parts of the live cycle are domestic. Food would be the number one material,
as the majority of production, distribution, consumption and re-use/recycling/regeneration/dis-
posal takes place in Iceland. Food is one of the focus areas of the national waste prevention
program and by-products from the processing of meat and fish are included in the program as
one of three long-term focus areas.>9

Existing activities The Icelandic waste legislation is being revised to implement the CE-related EU waste direc-
and initiatives tives from 2018. Circular economy has become a central issue in all waste related initiatives in
Iceland.

Potential oppor- The shortcomings of the current situation from a circular economy perspective are clearly re-
tunities and ben- flected in the amount of wasted material.** Landfilling is still a major disposal means in Ice-
efits land, leading to a high degree of unnecessary waste of resources. Building and construction
waste is a clear example of this.?** In other words, landfilled waste may be seen as an indicator
of non-circular economy activities.
A substantial amount of organic waste is still sent to Icelandic landfills.?*> At the same time, soil
erosion is a major problem in Iceland.?3 This situation reflects an important opportunity in line
with circular economy.

26 Government of Iceland (2020). Adgerdum i loftslagsmalum flytt. https://www.stjornarradid.is/efst-a-baugi/frettir/stok-frett/2020/05/05/Adger-
dum-i-loftslagsmalum-flytt.

207 Miljéministeriet (2020). Adgerdaazetlun i loftslagsmalum. 2. 0tg. (National Climate Action Plan. 2nd ed.). Miljoministeriet Reykjavik.
https://www.stjornarradid.is/library/02-Rit--skyrslur-og-skrar/Adgerdaaetiun%20i%Z20loftslagsmalum%20onnur%20utgafa.pdf.

208 Miljsministeriet (2016). Saman gegn séun — Almenn stefna um drgangsforvarnir 2016-2027. (Waste prevention strategy for Iceland 2016-2027).
https://www.stjornarradid.is/media/umhverfisraduneyti-media/media/PDF _skrar/Saman-gegn-soun-2016 _2027.pdf.

209 Miljoministeriet (2016). Saman gegn séun — Almenn stefna um Urgangsforvarnir 2016-2027. (Waste prevention strategy for Iceland 2016-2027).
https://www.stjornarradid.is/media/umhverfisraduneyti-media/media/PDF _skrar/Saman-gegn-soun-2016 _2027.pdf.

210 Statistics Iceland (Hagstofa slands) (2021). https://hagstofa.is/talnaefni/umhverfi/efnisflaedi/urgangur. Data for year 2019.

211 Green Building Council Iceland (2019). Hringrdsarhagkerfid og byggingaridnadurinn. (The Circular Economy and the Construction Sector).
https://cfb5f439-74b6-493e-a7fd-f59376383508.filesusr.com/ugd/54e708 c2be38b586b14a26a65551888bba0f5d.pdf.

212 Gtatistics Iceland (Hagstofa slands) (2021). https://hagstofa.is/talnaefni/umhverfi/efnisflaedi/urgangur. Data for year 2019.

23 Government of Iceland (n.d.): Soil Conservation. https://www.government.is/topics/environment-climate-and-nature-protection/soil-con-
servation.
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Norway

Preliminary identification of areas

The sources used in identification of areas are listed in Table A, and the preliminary identified areas listed in Table B.

Table A. Sources used in the identification of areas

Source Status of the source  Short content

Avfall Norge (2016). The Circular National road map  The study has a strategic slant, with job creation

Economy and Benefits for Soci-

ety. https://www.avfallnorge.no/fag-
omraader-og-faggrupper/rap-
porter/the-circular-economy-and-
benefits-for-society

Norsk Industri (2018). Towards a Eu-  National road map

ropean Circular Economy.
https://www.norskindustri.no/siteas-
sets/dokumenter/horinger-og-no-
tater/sirkular-okonomi---industriens-
hovedanbefalinger-en.pdf

Prosess 21 (2021). Sirkulaergkonomi.  National expert
https://www.prosess21.no/om-pro- group study

sess-21/ekspertgrupper-og-work-
shops/sirkular-okonomi/

and carbon emissions in focus. It is more con-
cerned with overall strategic scenarios than with
specific sectors — the interconnectedness of the
latter are mapped using input-output data. In-
vestigating the decoupling of resource use from
employment opportunity and carbon emissions
via understanding this interconnectedness is the
main theme.

Focuses on opportunities for Norwegian indus-
tries in developing new materials, products, and
technologies. Key points relate to regulations,
communication, stimulating demand, resources
for research and development.

Builds on Norsk Industri work and maintains an
overall strategic focus. Some reference made to
specific process sectors.

Deloitte (2020). Study for a National =~ Commissioned Arguably the most detailed and focused recent
Strategy for Circular Economy. Parts  Study (Norwegian  study with a view on specific sectors across the
1-3. https://www?2.de- government) Norwegian economy. The study investigated in-

loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Circular Norway (2020,). The Circular- Report
ity Gap Report. https://www.circular-
ity-gap.world/2021

Table B. Preliminary identification of areas

dustries [ areas with greatest increased circular-
ity potential, barriers to realizing this potential
and policy instruments to overcome barriers and
facilitate progress. Slightly wider scope for as-
sessment of different sectors than other reports
(including materials and circularity thereof,
waste volumes and recycling but also the size
and scope of the sector in turnover and employ-
ment terms).

Strategic focus, with arguably a somewhat nar-
row definition of circularity based on overall ma-
terial flows of primary and secondary material.
Like other reports above, the approach is fo-
cused on the economy as a whole using input-
output approaches.
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Area

Source

Reasoning

INDUSTRIES [/ SECTORS

Building, construc-
tion,
and real estate

Agriculture, forestry,
aquaculture, and
fishing

Manufacturing and
process industry

Wholesale and retail
trade

Avfall Norge (2016). The Circular
Economy and Benefits for Soci-

ety. https://www.avfallnorge.no/fag
omraader-og-faggrupper/rap-
porter/the-circular-economy-and-
benefits-for-society

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Avfall Norge (2016). The Circular
Economy and Benefits for Soci-
ety. https://www.avfallnorge.no/fag

omraader-og-faggrupper/rap-
porter/the-circular-economy-and-
benefits-for-society

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-

3. https://www2.deloitte.com/no/no

[pages/risk/articles/sirkulaer-
okonomi.html

Avfall Norge (2016). The Circular
Economy and Benefits for Soci-
ety. https://www.avfallnorge.no/fag

omraader-og-faggrupper/rap-
porter/the-circular-economy-and-
benefits-for-society

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-

3. https://www2.deloitte.com/no/no

[pages/risk/articles/sirkulaer-
okonomi.html

Prosess 21 (2021). Sirkulaergkonomi.
https://www.prosess21.no/om-pro-
sess-21/ekspertgrupper-og-work-
shops/sirkular-okonomi/

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html
Circular Norway (2020,). The Circu-

larity Gap Report. https://www.cir-

cularity-gap.world/2021

Very high potential for increased circularity, be-
cause of the overall size of the sector and

the ready availability of sustainable / circular
construction materials.

Relatively small but growing sector, widespread
availability of key resources in the Norwegian
resource base (forested and sea areas). Im-
portant for greenhouse gas emissions.

Includes chemical / pharmaceutical, paper /
wood, rubber, mineral product industries, met-
alworking, manufacturing of machinery. Very
important both for turnover and for GHG emis-
sions. High potential for circularity. Access to re-
newable energy is important. Potential for use
of by-products and residual raw materials from
other industries. Interconnectedness with other
sectors is important alongside the opportunities
in this sector itself.

Includes the retail sector generally, motor vehi-
cle repair, accommodation services. Significant
for turnover and employment, less so for GHG
emissions. Limited resource use / circularity im-
provement potential.
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Furniture

Food

Transport

Electricity / gas / dis-
trict heating

Oil and gas

Health and social
care

Other service indus-
tries

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www?2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Avfall Norge (2016). The Circular
Economy and Benefits for Soci-
ety. https://www.avfallnorge.no/fag

omraader-og-faggrupper/rap-
porter/the-circular-economy-and-
benefits-for-society

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html
Circular Norway (2020,). The Circu-

larity Gap Report. https://www.cir-

cularity-gap.world/2021

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html
Circular Norway (2020,). The Circu-

larity Gap Report. https://www.cir-

cularity-gap.world/2021

Avfall Norge (2016). The Circular
Economy and Benefits for Soci-

ety. https://www.avfallnorge.no/fag
omraader-og-faggrupper/rap-
porter/the-circular-economy-and-
benefits-for-society

Deloitte (2020). Study for a National
Strategy for Circular Economy.

Small sector but good potential, like the con-
struction industry the availability of renewable
raw materials (wood-based) may be key.

Moderately influential sector in terms of turno-
ver and employment, but reasonable prospects
of increased circularity through resource availa-
bility.

Moderately important for turnover and employ-
ment, but the single most important sector for
GHGs and hence must be considered. Consider-
able circularity potential via use of alternative /
renewable fuels.

Relatively low circularity potential, but strong
interconnectedness and the potential to influ-
ence other sectors.

Intrinsic potential for increased circularity may
be moderate at best (industry largely predicated
on linear, non-sustainable raw materials and
products). However, must be considered be-
cause of its size and its particular significance for
GHG emissions.

Intrinsic circularity potential thought to be low
to moderate, but the sector has economic and
employment importance.

Important for turnover and employment, but
generally low resource use and GHG emissions,
hence limited potential overall. Encompasses a
broad range of sub-industries including infor-
mation, finance, professional and business ser-
vices.
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DRIVERS / ENABLERS

Clear national goals /
indicators

Markets for circular
commodities and
products

Producer Responsi-
bility

Waste management
responsibilities

Data / digitalisation

Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html
Circular Norway (2020,). The Circu-

larity Gap Report. https://www.cir-

cularity-gap.world/2021

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Norsk Industri (2018). Towards a Eu-
ropean Circular Economy.
https://www.norskindustri.no/site-
assets/dokumenter/horinger-og-no-
tater/sirkular-okonomi---industri-
ens-hovedanbefalinger-en.pdf

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Norsk Industri (2018). Towards a Eu-
ropean Circular Economy.
https://www.norskindustri.no/site-
assets/dokumenter/horinger-og-no-
tater/sirkular-okonomi---industri-
ens-hovedanbefalinger-en.pdf

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Deloitte (2020). Study for a National
Strategy for Circular Economy.
Parts 1-3. https://www2.de-
loitte.com/no/no/pages/risk/ar-
ticles/sirkulaer-okonomi.html

Deloitte (2020). Study for a National
Strategy for Circular Economy.

Some targets and goals are specified in terms of
broad aspiration rather than concrete targets,
and possibly with a broad cross-sector scope
such that lines of responsibility for driving pro-
gress towards targets is less clear than it could
be. More specific, focused and quantified tar-
gets and metrics will be an important driver of
circular innovation and practice.

The relevant marketplaces for goods and ser-
vices must always be included in circularity con-
siderations across any sector. Specific markets
for secondary raw materials can be almost auto-
matically identified in some cases, for example
with reference to the EU’s 27 materials defined
as critical. Circularity improvements such as
shifts in resource use, energy use or waste rarely
if ever occur without specific reference to the
relevant marketplaces. Practically, economic in-
struments for effectively manipulating markets
(shifting tax burdens, increased taxation on cer-
tain activities and tax advantages for others) are
considered very effective drivers of innovation
and more circular behaviour from consumers
and businesses alike.

Producer responsibility is reasonably effective at
driving resource conservation and efficiency, but
at present across a rather narrow range of sec-
tors / products. Both revision of existing PR
schemes and extension of these into other prod-
uct areas are promising lines of development.

Wide variation in division of responsibility (mu-
nicipalities, businesses, producers) and practice
in waste collection, handling and treatment is
commonplace: Greater harmonization both of
formal requirements and of on-the-ground prac-
tice is possible and a strong potential driver of
circularity.

Quality and availability of relevant data is
patchy across many areas and severely inhibits
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Parts 1-3. https://www2.de- circular procurement, resource use and con-

loitte.com/no/no/pages/risk/ar- sumption. Enhanced data could be a strong cir-
ticles/sirkulaer-okonomi.html cularity driver.
Knowledge [ compe- Deloitte (2020). Study for a National Increasing knowledge and competence on the
tence development  Strategy for Circular Economy. circular economy within business, the public sec-
Parts 1-3. https://www2.de- tor, and consumers / the general public is vital if
loitte.com/no/no/pages/risk/ar- more circular consumption and production is to
ticles/sirkulaer-okonomi.html be achieved.

Norsk Industri (2018). Towards a Eu-
ropean Circular Economy.
https://www.norskindustri.no/site-
assets/dokumenter/horinger-og-no-
tater/sirkular-okonomi---industri-
ens-hovedanbefalinger-en.pdf

Short list of areas and key figures

The areas seen to be the most feasible for further assessment and their reasoning are listed in Table C. Tables D and E
include the detailed analysis of the areas including characteristics and key figures of the area as well as assessing the
preliminary circular transition potential.

Table C. Short list of areas for in-depth assessment

Area Reasoning

Bioeconomy (agriculture, Relatively small GDP / output but significant contributor to GHG. Good circular-
forestry etc.) ity potential through natural / renewable resource use.

Food and beverages Large sector, particularly in terms of GDP, with a high circularity potential most

often related to reduction in waste and increased / more efficient use of natural
and renewable resources.

Manufacturing and process  Very important for output, employment and GHG. High circularity potential
industry from resource and energy use.

Mining, oil and gas Limited circularity potential but very important because of the sector’s size,
particularly with respect to GDP and GHG. Marginal circularity improvements
within this industry could result in significant outcomes overall.

Real estate and construc- There is consensus that this sector has a very high (increased) circularity poten-
tion tial. It is a very important sector for GDP and employment, less so in terms of
GHG. Identified as a priority area in many previous studies.

Transport and logistics Hugely important for GHG (by far the biggest discrete sector in this regard)
with very significant opportunities for improved circularity.

Major parts of the economy not considered here are important in terms of GDP and/or employment but gener-
ally less so for resource use, waste, or CO2 emissions. These include other service sectors, some of the admin-
istrative / public sector and health and social care. Combined, these constitute half or more of all GDP and well
over half the total employment, but less than 10% of resource use [ waste / CO2. Some of the smaller sectors in
the long list may be effectively subsumed in the sectors in the shortlist.

DRIVERS /| ENABLERS
Clarified responsibilities for Wide variation in division of responsibility (municipalities, businesses, produc-
waste management ers) and practice in waste collection, handling and treatment is commonplace:

Greater harmonization both of formal requirements and of on-the-ground prac-
tice is possible and a strong potential driver of circularity.
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Data and digitalization Quality and availability of relevant data is patchy across many areas and se-
verely inhibits circular procurement, resource use and consumption. Enhanced
data could be a strong circularity driver.

Enhanced producer respon- Producer responsibility is reasonably effective at driving resource conservation

sibility schemes and efficiency, but at present across a rather narrow range of sectors / products.
Both revision of existing PR schemes and extension of these into other product
areas are promising lines of development.

Identifiable national goals  Some targets and goals are specified in terms of broad aspiration rather than

and indicators concrete targets, and possibly with a broad cross-sector scope such that lines of
responsibility for driving progress towards targets is less clear than it could be.
More specific, focused and quantified targets and metrics will be an important
driver of circular innovation and practice.

Knowledge and compe- Increasing knowledge and competence on the circular economy within busi-

tence development ness, the public sector, and consumers / the general public is vital if more circu-
lar consumption and production is to be achieved.

Markets for circular prod- The relevant marketplaces for goods and services must always be included in

ucts and commodities circularity considerations across any sector. Specific markets for secondary raw

materials can be almost automatically identified in some cases, for example
with reference to the EU’s 27 materials defined as critical. Circularity improve-
ments such as shifts in resource use, energy use or waste rarely if ever occur
without specific reference to the relevant marketplaces. Practically, economic
instruments for effectively manipulating markets (shifting tax burdens, in-
creased taxation on certain activities and tax advantages for others) are consid-
ered very effective drivers of innovation and more circular behaviour from con-
sumers and businesses alike.

Table D. Key figures of the areas*** (percentages shown are of the whole economy)

Turnover?* Employ- CO; emissions®¥ Waste Categories in the sta-
(million ment® (million tonnes  amount?*® (mil- tistical classification
EUR) C0O.e2%9) lion tonnes) (TOL 2008)
Food and Bever- 63 418 166 000 1.7 0.35 10-11, 56, 463, 472
age
Real estate and 74 916 337 000 2.1 2.81 41-43, 68, 81
construction
Bioeconomy 11553 58 000 5.3 0.45 1-3
Manufacturing 40 223 122 000 11.9 1.71 12-28
and process in-
dustry
Mining, oil and 59 664 59 000 15.6 0.32 5-9
gas

214 Data from year 2018. Only for industrial sectors — enablers are by definition cross-sectoral and no specific data exists.

215 Statistics Norway (2021). Business statistics https://www.ssb.no/en/statbank/table/12817

26 Statistics Norway (2021). Business statistics https://www.ssb.no/en/statbank/table/12817

217 Statistics Norway, Emissions to air https://www.ssb.no/en/statbank/table/09288 Classification different to table 12817; figures are estimates
28 |ncludes CO2, CH4, N20o, HFKs, PFKs and SF6

219 Statistics Norway, estimated using various tables (08604, 07355 and others) — inconsistent classification of sectors
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Transport and lo- 71 898 228 000 23.7 0.16 29-30, 3315-7, 45, 49-
gistics 52

Total economy 534 000 2 455 000 68.7 11.82

Descriptions of the areas

Table E.

Description of the area  Crop and animal production, farming and support activities, forestry, logging and
support services, fishing and aquaculture.

Existing activitiesand  Strong research profile across the academic and research sectors. Recurring collabo-
initiatives rative projects across agriculture and forestry.

Potential opportunities Reduced material intensity (animal and plant husbandry, avoiding or limiting use of

and benefits pesticides or antibiotics), data-driven precision agriculture, efficient land use, regen-
erative sources of feed, recycling of nutrients, use of more renewable energy, waste
reduction, streamlining of value chains (more secondary production close to harvest-

ing).
Enablers and chal- Enablers: Policy goals for enhanced use of biomass and residual raw materials. De-
lenges velopment of value chains for animal feed and enhanced production of certain inter-

mediaries (seaweed, kelp). Development of markets for biofuels and biorefinery
products. Enhanced recovery of waste from fishery. Better use of residual raw mate-
rials from forestry and wood processing. Challenges: economic aspects — plentiful
and cheap primary material.

Preliminary assessment Many opportunities for (more) circular resource production and use mean that

of the circular transi- even for a relatively small sector there is relatively high circularity potential. If

tion potential downstream elements relating to this sector are also included (i.e., the broader
food industry including consumption / waste) then the potential is extremely high.

Food and beverage

Description of the ~ Manufacture of food products (meat, fish, fruit and vegetables, animal oils and
area fats, dairy, grain and bakery products), manufacture of beverages, food and
beverage services, wholesale and retail of food and beverages.

Existing activities Extensive and ongoing research in food waste and reduction thereof. Well-established

and initiatives and experienced research institutes with extensive food-related research pro-
grammes. A range of initiatives and agreements between different actors along the
value chain (via Mattvett, sector-wide body for food waste reduction). Public cam-
paigns including prominent television series on the subject. Guidelines and support for
individuals and practitioners. A national action plan for sustainable food systems?°.

Potential opportuni- More efficient production with increased use of secondary materials. Changes in pro-

ties and benefits duction practices (flexibility, seasonality, response to market conditions) and in-
creased use of renewable energy in production. Increased focus and further improve-
ments in reduction of food waste both from business sector and with consumers.

222 Norwegian Ministries (2019). Food, People and the Environment: The Government'’s action plan on sustainable food systems in the context of
Norwegian foreign and development policy. https://www.regjeringen.no/globalassets/departementene/ud/dokumenter/planer/sustainable-
food_actionplan.pdf
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Enablers and chal-
lenges

Preliminary assess-
ment of the circular
transition potential

Enablers: continued setting of challenging targets for food waste reduction. Develop-
ments in technology and practice, identification of new secondary markets, public
communication on food waste prevention. Challenges include tension between mar-
ket efficiency and circularity (the most circular product or service may well not be the
most economic).

High potential in a large sector with numerous technical and non-technical (market,
consumer-driven) avenues to increased circularity.

Manufacturing and process industry

Description of the
area

Existing activities
and initiatives

Potential opportuni-
ties and benefits

Enablers and chal-
lenges

Preliminary assess-
ment of the circular
transition potential

Oil and gas

Production of food, chemicals, pharmaceuticals, machinery, equipment, metallic and
mineral products, many others.

Mo Industrial Park: circular manufacturing through energy integration / recycling. In-
dustrial Green Tech (sustainable business cluster). Industrial symbioses @ra, Fredrik-
stad with a large number of processes industries, municipal waste treatment plants
and national sorting and treatment facilities for glass and metal packaging, batteries,
scrapped vehicles, window frames etc.

National expert group / forum on process industry and sustainability (Prosess 21). This
has been followed up by a project commissioned by the Norwegian government and
organized by the Eyde cluster in cooperation with SINTEF, NCCE and NORSUS to
make a survey of secondary material flows from the Norwegian process industry.

Increased use of secondary raw materials, from by-products / waste, recycling. In-
creased use of renewable materials. Sales of by-products. Development of materials
suitable for reuse and recycling. Sustainable fuels (aviation fuel, hydrogen). Develop-
ments in the battery value chain. Improved production of steel, plastic, cement, and
other materials.

Enablers: Specific goals for the battery value chain. Economic and regulatory drivers
for stimulating the use of secondary raw materials, whilst maintaining quality. Review
of producer responsibility schemes and extension into new product areas. Review ex-
isting data / statistics on material use and waste, identify shortcomings in data but
also opportunities for improvement. Challenges: enhanced producer responsibility
and/or waste reduction might be (seen to) compromise economic viability of certain
sub-sectors.

Very high across manufacturing and process industry as a whole. Large-scale sectors
with very high potential for improved resource and energy circularity.

Description of the
area

Existing activities
and initiatives

Potential opportuni-
ties and benefits

Extraction of primary fossil fuels (but not downstream processing, this is manufactur-
ing / process industry). Mining and quarrying activities.

In a sector that struggles for circularity, there are relatively few examples of existing
activities that serve to improve circularity. However, these have a very high potential
impact as and when they become implemented at wider scale. Carbon capture and
storage / utilisation is the clearest example of this.

Increased use of renewable energy, energy streamlining / integration, carbon reduc-
tion through capture and storage. Enhanced use of recycled materials in construction
and infrastructure.
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Enablers and chal-
lenges

Preliminary assess-
ment of the circular
transition potential

Goals for reduction in overall fossil fuel use and hence reduction of market demand
for non-circular materials and fuels. Strengthening of economic instruments such as
carbon pricing, emissions trading. Transition away completely from fossil fuels in cer-
tain markets (notably domestic energy). Enhancing markets for alternative materials
and fuels, perhaps through further economic interventions. Many possible initiatives
are highly challenging in terms of economic costs.

There is potential intrinsic to the sector, however the primary circular transition po-
tential relating to oil and gas involves shifts away from the sector completely, in fa-
vour of other sectors (renewable energy, alternative circular / renewable resource
stocks).

Real estate and construction

Description of the area Construction of residential and non-residential buildings, civil engineering

projects for roads, railways, utility projects and other infrastructure, special-
ised construction activity including demolition, installation (electrics, plumb-
ing), real estate activities, building services (facilities, landscaping).

Existing activities and initia-  Large collaborative sustainable construction projects (examples: FutureBuilt,

tives

PowerHouse). A well-established and strong research sector involving aca-
demic faculties, research institutions and private actors. Reviews of building
regulations, collaborative projects on circular business models in the indus-
try. Developments to reduce / eliminate fossil emissions from construction
sites.

Potential opportunities and ~ Better maintenance and rehabilitation of existing building stocks. Building

benefits

design for the future, for reuse and for recycling. Increased use of repairable /
reusable / recyclable materials. Increased use of efficient industrialised pro-
duction techniques (e.g. prefabrication). Better / more flexible multi-use and
shared solutions for efficient land use.

Enablers and challenges Enablers: reviewed / revised building requlations. Incentivise rehabilitation of

existing building stock over demolition and rebuild. Specifying requirements
for location, functionality and quality of buildings. Setting and meeting re-
quirements for circular materials, reduced waste and energy efficiency in
new and rehabilitated buildings. Digital technology (building information
management systems, material passports, stock analyses). Developments in
the construction process itself (on-site operations, emissions reduction, effi-
ciency increase). Challenges: cheap materials provide little incentive for pru-
dent specification and purchasing

Preliminary assessment of Massive potential, partly because the resource consumption and waste vol-
the circular transition poten-  umes remain large in the existing, largely linear, economy — but also because

tial

there is huge scope.

Transport and logistics

Description of the
area

Existing activities
and initiatives

Potential opportuni-
ties and benefits

Passenger transport, commercial transport and logistics, shipping, aviation.

Recycling of EOL vehicles and batteries, infrastructure (recycling of material such as
asphalt from roads — earthresQUE), transition to more sustainable fuels.

Reductions in raw materials use and particularly emissions associated with fuel con-
sumption.
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Enablers and chal-
lenges

Preliminary assess-
ment of the circular
transition potential

Digitalization

The largest challenges are the transformation of passenger transport markets (away
from privately-owned vehicles towards sharing / rental / mass transit), the enhanced
reuse and repair of vehicles and components and widespread electrification of the ve-
hicle fleet. Enablers could include economic [ regulatory instruments to promote mar-
ket developments. Enhancements in commercial road transport (smart logistics, de-
velopments in vehicle design and operation). Electrification, battery technology devel-
opments in shipping.

Enormous, owing to the massive importance of transport for the existing economy
(particularly with respect to GHG) and myriad possibilities for transformation of
transport demands, more sustainable / renewable fuels, lighter and more efficient ve-
hicles, and other network /[ logistical efficiency improvements.

Description of the
area

Existing activities
and initiatives

Potential opportuni-
ties and benefits

Enablers and chal-
lenges

Preliminary assess-
ment of the circular
transition potential

Collection, monitoring and analysis of data, in real-time where possible, of important
quantities, qualities and prices of material and waste flows and other circular re-
sources. Establishment and maintenance of infrastructure that supports these activi-
ties.

Most existing studies have focused on the relative lack of activity in this area and the
shortcomings in collecting and monitoring of relevant data. WastelQ is an example of
a developing platform for enhanced utilisation of data on waste resources. Several
specific sectors, for example consumer electronics, are developing digital platforms for
the monitoring, analysis and documentation of circularity activities such as product re-
use and brokerage thereof.

Increased digitalisation promises vast improvements in material flow through better-
informed procurement and sales, with a clearer connection between supply and de-
mand. Examples of specific opportunities can be identified for all business sectors, the
broadening and strengthening of existing digital infrastructures (example: BIM — build-
ing information management systems in the building industry) offer obvious immedi-
ate opportunities.

Studies to date have identified cooperation and coordination of digitalisation activi-
ties, with high-level political involvement being essential, as crucial for ongoing devel-
opments in digitalisation. Concerns include the need for appropriate standards and
regulations for data gathering, reporting, sharing and storage, with the need to ensure
appropriate ownership and usage rights for data. A balance must be struck that takes
commercial interests into account but also enables the use of data for broader societal
benefit.

Enhanced digitalisation is a key driver for improved circularity right across the econ-
omy, with potential applications in each and every business sector.

Markets for circular products and services

Description of the
area

Existing activities
and initiatives

Circular products and services are often at a disadvantage under existing economic
frameworks which are fundamentally based on a linear economy and often unduly fa-
vour linear products. For example, externalities such as environmental effects and
other societal costs may not be fully (or at all) priced in. This area concerns developing
and strengthening markets for circular products and services, so that society’s general
demand for such products and services is reflected in economic factors.

Studies have identified a wide range of existing and potential ongoing activities,
mostly in the form of political interventions: economic initiatives such as taxation
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Potential opportuni-
ties and benefits

Enablers and chal-
lenges

Preliminary assess-
ment of the circular
transition potential

frameworks (reducing tax burdens on circular materials / services and increasing taxes
on linear ones), regulatory requirements for use of secondary raw materials, develop-
ing public procurement rules to compel (more) circular products and services, incentiv-
ising and funding the development of circular products, technologies and services.

There is huge potential for increasingly circular materials in many parts of the econ-
omy, and some examples where the barriers to these are wholly or mostly economic
(for example low oil prices and consequent offering of cheap virgin plastic on the mar-
ket greatly impinges the recycling and reuse of plastics). Establishing more equitable
markets could be hugely transformative.

Economic and regulatory instruments almost by definition ensure that some actors
will lose out compared to the present situation. Strong political pressure from vested
interests in the linear economy presents a serious challenge which is not straightfor-
wardly overcome. However, change is enabled through strong popular support which
seems reasonably secure.

Almost every industrial and commercial sector has the possibility of being influenced
by more and stronger markets for circular products and services. The overall potential
is very high and very wide.

Country-specific sum-up

Table F. Preliminary assessment of the circular transition potential

Area

Preliminary assessment of the circular transition potential

Bioeconomy

Real estate and con-
struction

Manufacturing and
process industry

Oil and Gas

Transport and logistics

Digitalization

Markets for circular

products and services

Sources

Many opportunities for (more) circular resource production and use mean that even
for a relatively small sector there is relatively high circularity potential. If down-
stream elements relating to this sector are also included (i.e., the broader food in-
dustry including consumption / waste) then the potential is extremely high.

Massive potential, partly because the resource consumption and waste volumes re-
main large in the existing, largely linear, economy — but also because there is huge
scope.

Very high across manufacturing and process industry as a whole. Large-scale sectors
with very high potential for improved resource and energy circularity.

There is potential intrinsic to the sector, however the primary circular transition po-
tential relating to oil and gas involves shifts away from the sector completely, in fa-
vour of other sectors (renewable energy, alternative circular / renewable resource
stocks)

Enormous, owing to the massive importance of transport for the existing economy
(particularly with respect to GHG) and myriad possibilities for transformation of
transport demands, more sustainable / renewable fuels, lighter and more efficient
vehicles, and other network / logistical efficiency improvements.

Enhanced digitalisation is a key driver for improved circularity right across the econ-
omy, with potential applications in each and every business sector.

Almost every industrial and commercial sector has the possibility of being influenced
by more and stronger markets for circular products and services. The overall poten-
tial is very high and very wide.

Avfall Norge (2016). The Circular Economy and Benefits for Society.
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https://www.avfallnorge.no/fagomraader-og-faggrupper/rapporter/the-circular-economy-and-benefits-for-society

Circular Norway (2020,). The Circularity Gap Report. https://www.circularity-gap.world/2021
Deloitte (2020). Study for a National Strategy for Circular Economy. Parts 1-3.

https://www?2.deloitte.com/no/no/pages/risk/articles/sirkulaer-okonomi.html

Norsk Industri (2018). Towards a European Circular Economy. https://www.norskindustri.no/siteassets/dokumenter/horinger-og-notater/sirkular-
okonomi---industriens-hovedanbefalinger-en.pdf

Norwegian Ministries (2019). Food, People and the Environment: The Government’s action plan on sustainable food systems in the context of

Norwegian foreign and development policy. https://www.regjeringen.no/globalassets/departementene/ud/dokumenter/planer/sustainable-
food actionplan.pdf

Prosess 21 (2021). Sirkulaerakonomi. https://www.prosess21.no/om-prosess-21/ekspertgrupper-og-workshops/sirkular-okonomi/

Statistics Norway (2021). Business statistics https://www.ssb.no/en/statbank/table/12817

Statistics Norway, Emissions to air https://www.ssb.no/en/statbank/table/og288
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https://www.circularity-gap.world/2021
https://www2.deloitte.com/no/no/pages/risk/articles/sirkulaer-okonomi.html
https://www.norskindustri.no/siteassets/dokumenter/horinger-og-notater/sirkular-okonomi---industriens-hovedanbefalinger-en.pdf
https://www.regjeringen.no/globalassets/departementene/ud/dokumenter/planer/sustainablefood_actionplan.pdf
https://www.prosess21.no/om-prosess-21/ekspertgrupper-og-workshops/sirkular-okonomi/
https://www.ssb.no/en/statbank/table/12817
https://www.ssb.no/en/statbank/table/09288
https://www.avfallnorge.no/fagomraader-og-faggrupper/rapporter/the-circular-economy-and-benefits-for-society

Sweden

Preliminary identification of areas

The sources used in identification of the Swedish areas are listed in Table A, and the preliminary identified areas are
listed in Table B. Additional reports were also consulted during analysis of each area. These are referenced via foot-

notes in Section 3.

Table A. Sources used in the identification of areas

Source

Status of the source

Short content

Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstéllningen i Sverige.
https://www.regeringen.se/informationsmate-
rial/2020/07/cirkular-ekonomi---strategi-for-
omstallningen-i-sverige/

Svenskt Naringsliv (2019). Circular economy
for a competitive and sustainable business
community in Sweden.
https://www.svensktnaringsliv.se/sakom-
raden/hallbarhet-miljo-och-energi/circular-
economy-for-a-competitive-and-sustainable-
business-commu_1139506.html

Material Ekonomics (2017). Ett vardestabilt
svenskt materialsystem. https://materi-
aleconomics.com/new-publications/ett-varde-
bestandigt-svenskt-materialsystem

Kungl. Ingenjors Vetenskaps Akademien
(2020). Resurseffektivitet och cirkular eko-
nomi. Syntesrapport. https://www.iva.se/glo-
balassets/rapporter/resurseffektivitet-och-cir-
kular-ekonomi/200401-rece-syntes-publ.pdf
Jonbrink, A.K., Flink, T., Togard, C.;
Hakkarainen, V. (2020). Forutsattningar for
okat helhets- och materialperspektiv i cirkular
ekonomi. https://www.oneplanetnet-
work.org/sites/default/files/slutrap-

port_etz 6530-08 okat_helhetsperspek-
tiv_afry.docx_.pdf

Linder, Marcus, Karin André, Raul Carlsson, Jo-
han Jarvung, Anna Korner, Ida Langborg, Jo-
hanna Ljunggren, Ann-Charlotte Mellquist,
Joakim Thorneus, Louise S6rme. Delegationen
for Cirkular Ekonomi (2020). Slutrapport Ex-
pertgrupp matning. https://www.delegat-
ioncirkularekonomi.se/down-
load/18.544231317619ca0781733f/1606999384

313/Expert-
qrupp%20ma%CC%88tnings%20slutrap-

National strategy doc-
ument

Industry report

Industry report

Research report

Research report

Research report

National Circular Economy strategy
developed by the Swedish govern-
ment. Outlies broad policy focus ar-
eas and strategies for achieving cir-
cularity.

Sector-specific report identifying
challenges and opportunities for in-
dividual sectors in a circular econ-
omy.

Investigation into current material
flows in the Swedish society and
economic opportunities for the fu-
ture.

Industry report that identifies 5 ar-
eas each of the sub-project areas for
resource efficiency and circular
economy in Sweden: food, finance,
mobility, plastics and textiles.

Report identifying prerequisites for
a resource efficient circular econ-
omy in Sweden.

A report from a panel of circularity

experts offering recommendations
circularity measurement standards
to the Delegation for Circular Econ-
omy.
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https://www.regeringen.se/informationsmaterial/2020/07/cirkular-ekonomi---strategi-for-omstallningen-i-sverige/
https://www.svensktnaringsliv.se/sakomraden/hallbarhet-miljo-och-energi/circular-economy-for-a-competitive-and-sustainable-business-commu_1139506.html
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://www.iva.se/globalassets/rapporter/resurseffektivitet-och-cirkular-ekonomi/200401-rece-syntes-publ.pdf
https://www.oneplanetnetwork.org/sites/default/files/slutrapport_etz_6530-08_okat_helhetsperspektiv_afry.docx_.pdf
https://www.delegationcirkularekonomi.se/download/18.544231a17619ca0781733f/1606999384313/Expertgrupp ma�tnings slutrapport till Delegationen fo�r cirkula�r ekonomi 2020.pdf

port%2otill%20Delegat-
ionen%20fo%CC%88r%:20cir-
kula%CC%88r%20ekonomi%202020.pdf

Mont, O., Plepys, A., Whalen, K., & NulBholz, J. Research report
(2017). Business model innovation for a Circu-

lar Economy: Drivers and barriers for the Swe-

dish industry —the voice of REES companies.
http://lup.lub.lu.se/search/ws/files/33914256/M

ISTRA_REES Drivers_and Barriers_Lund.pdf

RISE Research Institutes of Sweden (2020).
Upphandling Och Circukar Ekonomi.
https://docplayer.se/188711055-Upphandling-
och-cirkular-ekonomi.html

Industry report

Table B. Preliminary identification of areas

Area Source

Report from the MISTRA-funded
project ‘Resource Efficient and Ef-
fective Solutions’ (REES) that identi-
fied opportunities and challenges
for Swedish companies related to
circular business models.

A RISE Research Institutes of Swe-
den AB report on circular procure-
ment in the public sector.

Reasoning

INDUSTRIES [/ SECTORS

Renewable and bi-
obased materials
(including paper

Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstallningen i Sverige (pg. 26).

https://www.regeringen.se/sa3baa/contentas-

sets/619d1bb3588446deb6dacig8fafes120/20

products, bio-
mass) 0814 _ce_webb.pdf

Svenskt Naringsliv. (2019). Circular economy
for a competitive and sustainable business
community in Sweden.
https://www.svensktnaringsliv.se/sakom-

raden/hallbarhet-miljo-och-energi/circular-

economy-for-a-competitive-and-sustainable-

business-commu_1139506.html

Food & Beverage Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstallningen i Sverige (pg. 27).

https://www.regeringen.se/sa3baa/conten-

tassets/619d1bb3588446deb6dacig8fafesa20

[200814 ce_webb.pdf
Kungl. Ingenjors Vetenskaps Akademien
(2020). Resurseffektivitet och cirkular eko-

nomi. Syntesrapport. https://www.iva.se/glo-

balassets/rapporter/resurseffektivitet-och-cir-

kular-ekonomi/200401-rece-syntes-publ.pdf

Building & Con-
struction

Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstallningen i Sverige (pg. 28).

https://www.regeringen.se/sa3baa/contentas-

sets/619d1bb3588446deb6dacig8fafes120/20

0814 _ce_webb.pdf

Sweden is rich in natural resources and
skilled in refinement/recycling of raw
materials. Where possible, we should
replace plastic and metal with renewa-
ble and biobased materials and that
even these are reused.

Most emissions (75%) related to food
production in Sweden originate interna-
tionally. Increasing domestic food pro-
duction can lower emissions. Reducing
food waste can also have an impact on
emissions; significant losses occur prior
to consumption; data and measure
have a role to play in facilitation of this
reduction.

Building and real estate account for 20
percent of consumption-based CO2
emissions. There are a number of op-
portunities identified for increasing re-
use of building material and construc-
tion waste.
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http://lup.lub.lu.se/search/ws/files/33914256/MISTRA_REES_Drivers_and_Barriers_Lund.pdf
https://docplayer.se/188711055-Upphandling-och-cirkular-ekonomi.html
https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
https://www.svensktnaringsliv.se/sakomraden/hallbarhet-miljo-och-energi/circular-economy-for-a-competitive-and-sustainable-business-commu_1139506.html
https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
https://www.iva.se/globalassets/rapporter/resurseffektivitet-och-cirkular-ekonomi/200401-rece-syntes-publ.pdf
https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
https://www.delegationcirkularekonomi.se/download/18.544231a17619ca0781733f/1606999384313/Expertgrupp%20ma%CC%88tnings%20slutrapport%20till%20Delegationen%20fo%CC%88r%20cirkula%CC%88r%20ekonomi%202020.pdf

Mobil-
ity/Transport &
Logistics

Manufacturing &
Process Industries

Vehicles

Furniture

Electronics

Packaging

Material Ekonomics (2017). Ett vardestabilt

svenskt materialsystem. https://materi-
aleconomics.com/new-publications/ett-varde-

bestandigt-svenskt-materialsystem

Kungl. Ingenjors Vetenskaps Akademien
(2020). Resurseffektivitet och cirkular eko-
nomi. Syntesrapport. https://www.iva.se/glo-
balassets/rapporter/resurseffektivitet-och-cir-
kular-ekonomi/200401-rece-syntes-publ.pdf
RISE Research Institutes of Sweden (2020).
Upphandling Och Circukar Ekonomi.
https://docplayer.se/188711055-Upphandling-
och-cirkular-ekonomi.html

Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstallningen i Sverige (pg. 26).
https://www.regeringen.se/4a3baa/contentas-

sets/619d1bb3588446deb6dacig8f2fes120/20
0814 ce_webb.pdf

Svenskt Naringsliv. (2019). Circular economy
for a competitive and sustainable business
community in Sweden.
https://www.svensktnaringsliv.se/sakom-
raden/hallbarhet-miljo-och-energi/circular-
economy-for-a-competitive-and-sustainable-
business-commu_1139506.html

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-
ions/ett-vardebestandigt-svenskt-materialsy-
stem

RISE Research Institutes of Sweden (2020).
Upphandling Och Circukar Ekonomi.
https://docplayer.se/188711055-Upphandling-
och-cirkular-ekonomi.html

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-
ions/ett-vardebestandigt-svenskt-materialsy-
stem

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.

Emissions from transport are significant
and one of transport sector’s biggest
challenges.

Significant opportunities for increasing
circularity in production. Intercon-
nected with many of the identified ma-
terial flows. Includes chemical, paper /
wood, mineral product industries, met-
alworking, machinery manufacturing.

One of three value chains that account
for where the three materials (Steel,
Aluminum, and Plastic) ‘fall out of use’
most in Sweden.

Several examples of circular public pro-
curement of furniture including repair
and redesign services, requirements
that furniture suppliers have 5 years of
spare parts in stock, standards for pro-
curing material with threshold levels of
recycled content, procuring reused fur-
niture.

Part of ‘consumer products’, which is
one of the three value chains that ac-
count for where the three materials
(Steel. Aluminum, and Plastic) ‘fall out
of use’ most in Sweden.

Part of ‘consumer products’, which is
one of the three value chains that ac-
count for where the three materials
(Steel. Aluminum, and Plastic) ‘fall out
of use’ most in Sweden.
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https://www.iva.se/globalassets/rapporter/resurseffektivitet-och-cirkular-ekonomi/200401-rece-syntes-publ.pdf
https://docplayer.se/188711055-Upphandlingoch-cirkular-ekonomi.html
https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf%20
https://www.svensktnaringsliv.se/sakomraden/hallbarhet-miljo-och-energi/circular-economy-for-a-competitive-and-sustainable-business-commu_1139506.html
https://docplayer.se/188711055-Upphandlingoch-cirkular-ekonomi.html
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://materi-aleconomics.com/new-publications/ett-varde-bestandigt-svenskt-materialsystem

MATERIAL
FLOWS

Plastics

Textiles

Innovation-critical
metals and miner-
als

Aluminum

Steel

https://materialeconomics.com/new-publicat-

ions/ett-vardebestandigt-svenskt-materialsy-
stem

Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstallningen i Sverige (pg. 26).
https://www.regeringen.se/sa3baa/conten-
tassets/619d1bb3588446deb6dacig8fafes120
[200814_ce_webb.pdf

Kungl. Ingenjors Vetenskaps Akademien
(2020). Resurseffektivitet och cirkular eko-
nomi. Syntesrapport. https://www.iva.se/glo-
balassets/rapporter/resurseffektivitet-och-cir-
kular-ekonomi/200401-rece-syntes-publ.pdf
Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-
ions/ett-vardebestandigt-svenskt-materialsy-
stem

Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstallningen i Sverige (pg. 26).
https://www.regeringen.se/sa3baa/conten-
tassets/619d1bb3588446deb6dacig8fafes120
[200814 ce_webb.pdf

Kungl. Ingenjors Vetenskaps Akademien
(2020). Resurseffektivitet och cirkular eko-
nomi. Syntesrapport. https://www.iva.se/glo-
balassets/rapporter/resurseffektivitet-och-cir-
kular-ekonomi/200401-rece-syntes-publ.pdf

Regeringskansliet (2020). Cirkular ekonomi -
strategi for omstallningen i Sverige (pg. 28).
https://www.regeringen.se/sa3baa/conten-
tassets/619d1bb3588446deb6dacig8fafes120
[200814_ce_webb.pdf

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvdndning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-

ions/ett-vardebestandigt-svenskt-materialsy-
stem

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvdndning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-

ions/ett-vardebestandigt-svenskt-materialsy-
stem

An estimated 10 billion SEK of plastic
reaches end of use annually in Sweden
and 16% of plastic is recycled into new
material.

Emissions from textile production are
substantive. Textile production involves
a lot of water consumption, energy, and
chemicals; therefore there is a need to
optimize the use and reuse of textiles
from an environmental perspective.

Rare earth metals are used in very small
quantities but are nevertheless neces-
sary for wind energy, electric vehicles,
and other products that will increase
when the world transitions away from
fossil fuels.

It is estimated that 3.1 billion SEK worth
of aluminum reaches end of use annu-
ally in Sweden; of this, 1.2 billion SEK
worth of value is retained.

Classified as the most valuable material
flow in Sweden, 29 billion SEK worth of
end-of-use steel becoming available
each year.
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https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
https://www.iva.se/globalassets/rapporter/resurseffektivitet-och-cirkular-ekonomi/200401-rece-syntes-publ.pdf
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
https://www.iva.se/globalassets/rapporter/resurseffektivitet-och-cirkular-ekonomi/200401-rece-syntes-publ.pdf
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://www.regeringen.se/4a3baa/contentassets/619d1bb3588446deb6dac198f2fe4120/200814_ce_webb.pdf
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem

Cement

Paper

DRIVERS [/ ENA-
BLERS

Sharing unused
assets

Digitialization

Innovation pro-
grams

Finance

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-
ions/ett-vardebestandigt-svenskt-materialsy-
stem

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-
ions/ett-vardebestandigt-svenskt-materialsy-
stem

Kungl. Ingenjors Vetenskaps Akademien
(2020). Resurseffektivitet och cirkular eko-
nomi. Syntesrapport. https://www.iva.se/glo-
balassets/rapporter/resurseffektivitet-och-cir-
kular-ekonomi/200401-rece-syntes-publ.pdf

Teknikforetagen (2020). Digitaliserade
affarsmodeller for cirkulara materialfloden.
https://www.teknikforetagen.se/globalas-
sets/rapporter/miljo-energi-och-klimat/digi-
taliserade-affarsmodeller-for-cirkulara-mate-
rialfloden.pdf

Svenskt Naringsliv. (2019). Circular economy
for a competitive and sustainable business
community in Sweden.
https://www.svensktnaringsliv.se/sakom-
raden/hallbarhet-miljo-och-energi/circular-
economy-for-a-competitive-and-sustainable-
business-commu_1139506.html

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-
ions/ett-vardebestandigt-svenskt-materialsy-
stem

Material Economics (2017). Ett vardebestan-
digt svenskt materialsystem. En rapport om
materialanvandning ur ett vardeperspektiv.
https://materialeconomics.com/new-publicat-

ions/ett-vardebestandigt-svenskt-materialsy-
stem

Kungl. Ingenjors Vetenskaps Akademien
(2020). Resurseffektivitet och cirkular eko-

There are high emissions from cement
production in Sweden, but this material
is classified as having considerably less
economic value than steel and alumi-
num.

Sweden has currently high recycling
rate for paper but large loss of value be-
cause of technical limitations in recy-
cling paper (i.e. quality after recycling).

Increase the utilization of assets, espe-
cially in the built environment.

Sharing information, digital labelling
systems and information exchange can
be a powerful tool to support CE and fa-
cilitate industrial symbiosis, monitor-
ing, maintenance and updating.
Opportunities for track and trace, moni-
toring materials and products in use can
help contribute to maintenance and
collection of materials for a circular
economy.

Initiatives to test and demo projects as
well as financing and R&D support is
needed, especially in regard to circular
materials. Most companies in Sweden
as SMEs who could use such support.

Crucial in providing funding for new
business models and enabling circular
solutions to be adopted.
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https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://www.iva.se/globalassets/rapporter/resurseffektivitet-och-cirkular-ekonomi/200401-rece-syntes-publ.pdf
https://www.teknikforetagen.se/globalassets/rapporter/miljo-energi-och-klimat/digitaliserade-affarsmodeller-for-cirkulara-materialfloden.pdf
https://www.svensktnaringsliv.se/sakomraden/hallbarhet-miljo-och-energi/circular-economy-for-a-competitive-and-sustainable-business-commu_1139506.html
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem
https://materialeconomics.com/new-publications/ett-vardebestandigt-svenskt-materialsystem

Public procure-
ment

nomi. Syntesrapport. https://www.iva.se/glo-
balassets/rapporter/resurseffektivitet-och-cir-
kular-ekonomi/200401-rece-syntes-publ.pdf

RISE Research Institutes of Sweden (2020).

Upphandling Och Circukar Ekonomi. Public procurement represents around
https://docplayer.se/188711055-Upphandling- 700 billion in spending, or about 1/6 of
och-cirkular-ekonomi.html Swedish GDP. Standards for public pro-
Linder, Marcus, Karin André, Raul Carlsson, curement can encourage circular prod-
Johan Jarvung, Anna Koérner, Ida Langborg, ucts while discouraging linear products.
Johanna Ljunggren, Ann-Charlotte Mellquist, Public procurement also unites many
Joakim Thorneus, Louise Sorme. Delegat- public and private-sector actors.

ionen for Cirkular Ekonomi (2020). Slutrapport
Expertgrupp matning. https://www.delegat-
ioncirkularekonomi.se/down-
load/18.544231a17619ca0781733f/1606999384
313/Expert-
grupp%20ma%CC%88tnings%20slutrap-
port%2otill%20Delegat-
ionen%20fo%CC%88r%20cir-
kula%CC%88r%20ekonomi%202020.pdf

Short list of areas and key figures

The areas seen to be the most feasible for further assessment and their reasoning are listed in Table C. Tables D in-
cludes characteristics and key figures of the areas.

Table C. Short list of areas for in-depth assessment

Area

Reasoning

Bioeconomy

Building &
Construction

Food & Bever-
age
Manufacturing
& Process In-
dustries
Mobility/
Transport &
Logistics

Textiles

Sweden is rich in natural resource products, refinement and recycling, including for biomass.
The Swedish circular economy strategy points specifically to paper products. One goal is to
replace plastic and metals with renewable and bio-based materials where possible.

Specifically identified by the Swedish government in the circular economy strategy based
on reducing emissions from building use and opportunities for reusing building materials.
IVA report also specifically mentions opportunities in the built environmental related to in-
creasing the utilization of assets (i.e. sharing).

Currently a priority area for the Swedish government, including one specific focus to in-
crease domestic food production and lower emissions.

Circular production interconnects with many of the identified material flows and presents
significant opportunities for reducing resource and energy use.

Transportation, including reverse logistics, is required for a circular economy. Moreover,
transport is a significant part of Sweden’s CO2 emissions. To meet Swedish emission goals,
mobility has been identified as an area to become more resource efficient and circular. It is
also a focus area for public procurement in Sweden.

Opportunities exist for both the production and consumption of textiles. This includes re-
ducing emissions from textile production, reducing consumption by encouraging longer
lifetimes, and prioritizing collection for their reuse and recycling.

118|145


https://docplayer.se/188711055-Upphandling-och-cirkular-ekonomi.html
https://www.delegationcirkularekonomi.se/download/18.544231a17619ca0781733f/1606999384313/Expertgrupp ma�tnings slutrapport till Delegationen fo�r cirkula�r ekonomi 2020.pdf
https://www.iva.se/glo-balassets/rapporter/resurseffektivitet-och-cir-kular-ekonomi/200401-rece-syntes-publ.pdf

Plastics Reduce and prevent plastic waste for economic and environmental impact reduction. Over-
coming challenges related to recycling of plastics is one specific focus. Plastic is often linked
to packaging.

Minerals & Increased circular material flows for minerals and metals. In Sweden, including steel and

Metals aluminum are shown to have significant economic and environmental benefits. The Swe-

dish circular economy strategy specifically prioritizes circular solutions for critical materials
and minerals because of their role in the transition to renewable energy solutions.

Digitalization Digitalization can facilitate the adoption of circular business models and support the transi-
tion to a circular economy. Information sharing that monitors products and digital labeling
systems that allow information exchange are two important enablers.

Finance This is seen as crucial in providing funding to support the transition and enabling new circular
business models.

PublicPro-  Municipalities, regions, and other public sector actors not only have a role to play in planning

curement for a circular transition; they also have purchasing power to help stimulate market for circular

products and business models.

Table D. Key figures of the areas?**

Turno- Employ- GHG emis- Waste amount?22® Categories in the
ver??? (mil-  ment?23 sions2?4 (kt  (million tonnes) statistical classifica-
lion SEK) CO.e*%) (waste treatments  tion (SNI 2007)
in the footnote)
Real estate and 1212 064 400 447 12.383 (only F) L Real estate, F Con-
construction struction
Food and Bever- 291565 76 294 327.5 (only 0.702 (only C10-12) Ao1 Agriculture; 03
age C10) Hunting & Fishing,

22 Data from year 2018

Ca0-12 Food; Bever-
age preparation;
Manufacture of to-
bacco

222 Statistics Sweden (2021) Féretagsenhet - Basfakta foretag enligt Féretagens ekonomi efter naringsgren SNI 2007. Ar 2000 -
2018 https://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__NV__NVoiog__NVoiogl/BasfaktaFEngsoy/, accessed 12.1-

2021

223 Statistics Sweden (2021) Féretagsenhet - Basfakta foretag enligt Féretagens ekonomi efter naringsgren SNI 2007. Ar 2000 -
2018 https://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__NV__NVoiog__NVoiogl/BasfaktaFEngsoy/, accessed 12.1-

2021

224 Statistics Sweden (2021) Utslapp av vaxthusgaser fran industrin efter vaxthusgas, bransch och ar. https://www.statistikdataba-
sen.scb.se/sq/99465, accessed 12.1.2021

225 Including CO2-fos, CH4, N20, HFC, PFC, SF6.
226 Statistics Sweden (2021). Uppkommet avfall (ton) efter egenskap, naringsgren enligt SNI 2007, avfallsslag enligt EWC-Stat och
vartannat ar. https://www.statistikdatabasen.scb.se/sq/99463, accessed 13.1.2021
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Bio-based Solu- 335212 71908 967.5(only  1.762 (only C16-18) Ao2 Forest manage-

tions C16-18) ment and harvest-
ing; C16-17 Pulp, pa-
per, and stationery

industries

Manufacturing 1534 070 399179 2.692 C19-33 Manufactur-
and process in- ing
dustry
Transport and 493798 216 145 16 79927 H Transportation
logistics (domestic and storage

transport)
Total economy 9111437 5097 63 760%%° 138 66623°

400228

Descriptions of the areas

Bioeconomy

Description of the area  Related to the production or processing of biological resources. Includes produc-
tion and recycling of bio-based products such as paper and wood-products as well
as refinement of biomass to produce biofuels. Amounts to an economic value of
around 7% Sweden’s GDP; forestry accounts for about two-thirds of the Swedish
bioeconomy.?3*

Existing activitiesand ~ Government programme includes an objective to replace fossil raw materials with

initiatives renewable and bio-based raw materials. Both in products and production pro-
cesses. This aligns with Sweden'’s goal to become the first fossil-free welfare state
by 2045.232 Paper and cardboard are already used in many applications as alterna-
tives for fossil-based plastics.

Potential opportunities Bio-based products and bioenergy can replace fossil fuel options in many applica-

and benefits tions including plastics, textiles, and building materials. Ensure nutrients and other
important substances in soil are replenished, recirculated, and maintained. Reuse
of by-products and waste products into new raw materials.

227 Statistics Sweden (2021) Totala utslépp av vaxthusgaser efter vaxthusgas, sektor och ar https://www.statistikdataba-
sen.scb.se/sq/99464, accessed 12.1.2021

228 Statistics Sweden (2021) Population aged 15-74 (LFS) by sex, age and labour status. Year 1970 — 2020. https://www.statis-
tikdatabasen.scb.se/pxweb/en/ssd/START__AM__AMo4o1__AMo401A/NAKUBefolkning2Ar/

229 Statistics Sweden (2021) Greenhouse gas emissions by the Swedish economy unchanged in 2018. https://www.scb.se/en/find-
ing-statistics/statistics-by-subject-area/environment/environmental-accounts-and-sustainable-development/system-of-environ-
mental-and-economic-accounts/pong/statistical-news/environmental-accounts--emissions-to-air-fourth-quarter-of-2018.

230 Statistics Sweden (2021) Uppkommet avfall (ton) efter egenskap, naringsgren enligt SNI 2007, avfallsslag enligt EWC-Stat och
vartannat ar. https://www.statistikdatabasen.scb.se/sq/99479

232 Stockholm Environment Institute (2020). Realizing the vision of a circular food system: A policy dialogue on a sustainable bioeconomy in the
Oresund region. https://www.sei.org/wp-content/uploads/2020/08/sei-report-oresund-circular-food-olsson-aug-2020.pdf

2325DG Partners Platform (2017). Sweden’s goal — becoming the world's first fossil-free welfare state. https://sustainabledevelopment.un.org/part-
nership/?p=33918#:~:text=In%20the%20Action%20Plan%2othe, by%202045%20at%20the%20latest. &text=Sweden's%20g0al%200f%20becom-
ing%2othe, responds¥%2odirectly%20t0%20SDG%2013.
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Enablers and challenges Enablers: Sweden’s access to renewable resources; Collaboration between the
state, universities and business community to find scalable business models and
technical solutions; Regulations that promote the replacement of fossil fuels with
bio-based alternatives
Challenges: Ensuring that bio-based materials are recyclable and recycled; Limita-
tions to recycling — for example, Sweden has currently high recycling rate for pa-
per but large loss of value (i.e. quality after recycling) because of technical limita-
tions in recycling paper. Fibres wear out during use/recycling and must be replaced
with new fibres over time; Need to ensure biodiversity and other ecosystem ser-
vices are not negatively impacted (i.e. making sure there are limited consequences
for carbon sinks)

Preliminary assessment Sweden is rich in natural resources and skilled in refinement/recycling of raw ma-

of the circular transition terials. Moving towards a circular, bio-economy presents Sweden with an oppor-

potential tunity to: 1) replace non-renewable technical materials with renewable biomateri-
als 2) ensure the reuse of bio-based materials/products and 3) improve the end-of-
life phase for bio-based materials (including increased recycling of bio-based solu-
tions). The largest market for bio-based solutions in Sweden is the use of biomass
within transport and energy and replacing raw materials in the chemical and pet-
rochemical sectors with bio-based products.233

Manufacturing & Process Industries

Description of the area  Production of metallic and mineral products, textiles, food, chemicals, machinery,
equipment, and many others. Interconnected to many of the identified material
flows.

Existing activitiesand  The national goal for 100% renewable energy by 2040 is encouraging Swedish

initiatives manufacturing companies to already start investing in the usage of renewable en-
ergy technologies for production processes (e.g. fossil free steel production, hy-
brid). Digitalisation is an important driver for circular business models in terms of
selling functionality. Targets and demands on suppliers from large companies are
being developed which is an important driver for change. Collaboration between
large companies and innovative startups is helping to drive development. Initia-
tives such as Science Based Targets and Exponential Roadmap are attracting large
companies. SNIUS is driving industrial and urban symbiosis initiatives and on on-
going process industry project is “"Climate leading process industry” funded by
Vinnova

Potential opportunities New opportunities for Sweden'’s production industries, such as developing prod-
and benefits ucts and materials for increased reuse and playing a role in better end-of-life prod-
uct and material handling. Increased circular material flows for minerals and met-

233 Lund University Research Magazine (2017). Why have a circular bio-based economy?. Column. https://www.researchmaga-
zine.lu.se/2017/01/11/why-have-a-circular-bio-based-economy/
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als in Sweden, including steel and aluminum, are shown to have significant eco-
nomic and environmental benefits. Each year, around 29 billion SEK of steel and
3.1 billion SEK of aluminum reach end of use.3*

Increased use of secondary materials in production including from by-prod-
ucts/waste/recycling. There are also opportunities for renewable energy. New
market opportunities such as from selling by-products and remanufacturing exist-
ing products. Also, digitalisation in terms of easier and more profitable to sell
functionality helps the development of circular business models.

Enablers and chal- Enablers: designing products for circular production methods; economic and reqgu-
lenges latory drivers stimulating secondary raw material usage; Sweden’s 2040 goal; digi-
talisation; Changing consumer behaviours, drive for competitiveness, local pro-
duction, good and inspiring examples/frontrunners e.g. IKEA
Challenges: recycling rates for these materials; extraction from mix-waste
streams; quality losses in recycling; changing business models is challenging for
many companies and takes time; linear business logic.

Preliminary assessment Large scale sector with significant opportunities for increasing circularity. Inter-
of the circular transition connected with many of the identified material flows and high potential for im-
potential proved resource and energy use.

Buildings & Construction

Description of the area  Includes buying, selling, and renting land, buildings, and housing as well building,
alteration, repair of buildings and demolition.

Existing activitiesand  Buildings and real estate account for 20% of consumption-based CO2 emissions in

initiatives Sweden. Efforts to increase material recycling and reduce non-hazardous con-
struction and demolition waste by at least 70% by weight have likely been
achieved.?3 Existing voluntary private sector agreements include BASTA, By-
ggvarubedomningen, and Sunda Hus as well as certification schemes including
Miljsbyggnad, BREEAM and LEED. 3

Potential opportunities  Building and construction waste contains large quantities of mixed waste that

and benefits could be reused and recycled. Recovery and reuse of these materials such as ce-
ment can help extend material lifetimes and reduce consumption as well as carbon
emissions. To help increase material reuse, building material and waste should be
designed to enable more efficient separation and toxic materials should be mini-
mized.
Information on what material and building products are included in building
should also be made available. One potential for this is through material passports
which contain knowledge on the materials contained in buildings. Opportunities
exist for sharing business models to increase the utilization of unused assets and

234 Material Economics. Ett vardebestandigt svenskt materialsystem. https://materialeconomics.com/new-publications/ett-vardebestandigt-
svenskt-materialsystem

235 Naturvardsverket (2021) Etappmal. http://www.naturvardsverket.se/Miljoarbete-i-samhallet/Sveriges-miljomal/Etappmal/

236 Hgibye, Linda and Sand, Henrik (2018). Circular economy in the Nordic construction sector. https://www.diva-por-
tal.org/smash/get/diva2:1188884/FULLTEXToz.pdf
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maximize the value of existing buildings. There are also potential opportunities to
achieve environmental benefits by reducing emissions from building use.
Repurposing existing buildings can also help extend their lifetimes and reduce the
need for new construction.

For more Swedish-specific, suggested policy recommendations, see ‘Circular
Economy in the Nordic Construction Sector’.23

Enablers and chal- Enablers: Material passports which make material construction product infor-

lenges mation available; circular design techniques and designing for deconstruction so it
is possible to separate and sort materials; Reduction in amount of hazardous ma-
terials; mandatory quotas for reused/recycled materials in building construction;
policies that increase contractors’ responsibility to sort and separate reusable and
recycled materials during construction and after demolition
Challenges: Design and building phases impact the ability to separate and reuse
materials after use; Long lifetimes of buildings means building materials are tied
up in use for a long time; Significant amounts of hazardous waste generated; abil-
ity of reused material to meet safety requirements; lack of quality assurance from
reused building materials; statistical data on material flows is low quality

Preliminary assessment A large number of different material flows are used in the building & construction

of the circular transition sector, and there are numerous opportunities throughout the entire lifecycle of a

potential building to reduce the need for virgin resources and increase resource efficiency
through implementation of circular economy strategies.

Food & Beverage

Description of the area  Includes the production and sale of food and beverages. Most food consumed in
Sweden is produced abroad, with 75% of emissions related to food production
originating internationally.23®

Existing activities and Government aims to increase domestic food production to help lower emissions
initiatives related to food and beverage. The Swedish EPA has set a target to reduce
food waste by at least 20% by weight per capita from 2020 to 2025.239 Food waste
amounts to an average of 133 kilos per person of food waste is generated per year
in Sweden.24° The government has also created a national Food Strategy for Swe-
den to reduce vulnerability in the supply chain.

Potential opportunities Reduce food waste and other loses in the value chain (both prior to and after con-

and benefits sumption) through increased use of data and measurements. New business models
to reuse and recycle food waste. Replace imported food with domestic production
(in situations related to high climate impact). Increased resource efficient food pro-

237 Heibye, Linda and Sand, Henrik (2018). Circular economy in the Nordic construction sector. https://www.diva-por-
tal.org/smash/get/diva2:1188884/FULLTEXToz.pdf

238 Regeringskansliet (2020). Cirkuldr ekonomi - strategi for omstallningen i Sverige. https://www.regeringen.sefinformationsmaterial/2020/o07/cir-
kular-ekonomi---strateg

239 Naturvardsverket (2021) Etappmal. http://www.naturvardsverket.se/Miljoarbete-i-samhallet/Sveriges-miljomal/Etappmal/

240 Naturvardsverket (2018) Matavfall i Sverige. https://www.naturvardsverket.se/Documents/publ-filer/8800/978-91-620-8861-3.pdf?pid=26710
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Enablers and chal-
lenges

Preliminary assessment
of the circular transition
potential

duction. Current food and beverage production is often resource intensive; for ex-
ample, the sector is one of the most water intensive sectors. Reduced water usage,
eutrophication, and other environmental benefits such as nutrient reuse could be
achieved through increased reuse and recycling of resources in the sector.

Enablers: Collaboration between government and companies in the food chain;
National framework for how companies should measure and report food waste;
Digital solutions that can help to measure and reduce food waste

Challenges: Gaps in data and uncertain statistics due to production and waste origi-
nating outside the country’s borders

Although most food waste is generated during the consumption phase in house-
holds?#*, opportunities for circular solutions are present throughout the entire food
chain. Focus should be on reducing and reusing 1) ‘inevitable food waste’ (i.e.
things that cannot be reused by humans) and 2) ‘unnecessary’ food waste (i.e. food
that could have been used by humans but is left unused.

Mobility/Transport & Logistics

Description of the area

Existing activities and
initiatives

Potential opportunities
and benefits

Includes production, buying, selling, operation, and end-of-life for of all forms of
transportation. Domestic transport accounts for Sweden'’s second-largest source
of carbon emissions. >4

Transport is a significant part of Sweden’s CO2 emissions, therefore it is a focal
point in the Swedish Circular Economy Strategy. To meet Swedish emission goals,
mobility has been identified by the government as an area to become more re-
source efficient and circular. It is also a focus area for public procurement in Swe-
den.

If Sweden can contribute to shape the future of mobility as resource-efficient, it is
expected the household and societal cost of transportation will decrease, the envi-
ronmental impact of transportation will decline, and the competitiveness of Swe-
dish mobility solutions will increase. Opportunity areas include transitioning from
selling vessels/vehicles to Mobility as a Service (MaaS) and Logistics as a Service
(LaaS). One area of focus for Laas is the ‘last mile’, or between shops and homes,
as it is the most expensive and least environmentally efficient leg of the logistics
journey (most trips are still done by vehicle). As returns from e-commerce grow,
better return logistic solutions are also needed; on average, 22 percent of all
clothes purchased online in Sweden are returned by the customer.243

241|VA (2020) Resurseffektiv livsmedelssektor i Sverige — Matning av matsvinn och 6vrigt matavfall. https://www.iva.se/globalassets/bilder/pro-
jekt/resurseffektivitet-och-cirkular-ekonomi/201912-iva-rece-branschrapport-livsmedel-i.pdf

242 Statistics Sweden (2019) Greenhouse gas emissions by the Swedish economy unchanged in 2018. https://www.scb.se/en/finding-statistics/statis-
tics-by-subject-area/environment/environmental-accounts-and-sustainable-development/system-of-environmental-and-economic-ac-
counts/pong/statistical-news/environmental-accounts--emissions-to-air-fourth-quarter-of-2018/

243 Cullinane, S., Browne, M., Karlsson, E. (2017). An examination of the reverse logistics of clothing (r)e-tailers in Sweden, University of Gothenburg
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Enablers and chal- Enablers: Data to enable connection between different modes of transportation;

lenges open data and regulated usage of data; function-based procurement strategies
that expresses needs to be met rather than expressing how something should be
achieved?#4; increased cooperation between transport buyers and providers,
emerging business models that shift incentives away from individual vehicle own-
ership; the growth of electric mobility infrastructure like charging stations; Swe-
den is a digitally well-connected country.
Challenges: Expansion of 5G network is slow; data sharing brings privacy and legal
concerns; limited public-private partnerships to support infrastructure develop-
ment (unlike many other European countries); fears of business cannibalization as
a result of cooperation among different transportation service providers; the im-
pact of COVID-1g on shared transportation modes

Preliminary assessment As domestic transport must reduce emissions by 70% by 2030245, there is signifi-

of the circular transition cant potential for a circular mobility transition. Numerous opportunities for circu-

potential lar mobility solutions exist: 1) in usage, such as through service-based solutions
that increase product utilization, help extend product lifetimes, and decrease car-
bon emissions, and 2) at end-life, such as through increased recovery and reuse of
materials.
In fact, one particular opportunity lies in increasing recovery of steel, aluminum
and plastic from end-of-life vehicles, as this is one of the value chains where mate-
rials ‘fall’ most out of use in Sweden?4. Reverse logistic transport solutions are
also needed in a circular economy to help extend the lifetimes of products and
materials.

Metals & Minerals

Description of the area  Relating to the use of minerals and metals such as steel and aluminium as well as
critical raw materials in the Swedish economy.

Existing activitiesand ~ The Swedish Circular Economy Strategy focuses on ‘critical’ raw materials that are

initiatives crucial for innovation, especially in the transition to sustainable energy technolo-
gies. For example, electrification of society means an increased use of lithium-ion
batteries and reliance on critical materials like lithium. Another example is rare
earth metals wind energy and electric vehicles applications.
Although such critical materials are often used in small quantities, a number of
concerns make circular solutions for these materials necessary: 1) global demand is
increasing for these materials, 2) concentration of mining outside of Sweden poses
supply chain vulnerabilities and 3) relatively low recycling rates for these materials.

Potential opportunities New opportunities for Sweden’s mining and raw material production industries,
and benefits such as playing a role in new material production and end-of-life material handling.
Increased circular material flows for minerals and metals in Sweden, including steel

244 1VA (2020) Resource Effectiveness — Circular Economy Subproject: Mobility. https://www.iva.se/globalassets/bilder/projekt/resurseffektivitet-
och-cirkular-ekonomi/202002-iva-rece-branschrapport-mobilitet-english-b.pdf

245 Ministry of Foreign Affairs (2017) The Swedish Government’s climate initiatives — three years into the electoral period. https://www.govern-
ment.se/articles/2017/10/the-swedish-governments-climate-initiatives--three-years-into-the-electoral-period

246 Material Economics. Ett vardebestandigt svenskt materialsystem. https://materialeconomics.com/new-publications/ett-vardebestandigt-
svenskt-materialsystem
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Enablers and chal-
lenges

Preliminary assessment
of the circular transition
potential

Textiles

and aluminum, are shown to have significant economic and environmental bene-
fits. Each year, around 29 billion SEK of steel and 3.1 billion SEK of aluminum reach
end of use.?#

In terms of critical materials, batteries and electrical products are two streams that
are of particular interest for increased use and recycling. The government is con-
sidering a deposit system for small electronics to increase the collection and recy-
cling of electrical waste.

Extracting materials from existing mining waste has been suggested as one poten-
tial source for critical metals and minerals in Sweden.

Enablers: designing products for easier material recycling, especially in terms of
critical raw materials

Challenges: recycling rates for these materials; extraction from mix-waste streams;
quality losses in recycling

Sweden is in relatively good position - the collection of electrical waste in Sweden
is at a relatively high level, and even though the trend is downward there is poten-
tial to further increase the collection, especially of small electronics. Recovery of
critical materials is a priority.

Description of the area

Existing activities and
initiatives

Potential opportunities
and benefits

Includes the production, purchasing, and end-of-life for material (i.e. fibre, tex-
tiles) and finished goods (i.e. clothing).

The EPA has a 2025 target to decrease textiles in household waste by 60% from
2015. Each year in Sweden, around 15 kg of textiles are consumed per person. Ac-
cording to the Swedish Circular Economy Strategy, most of these textiles are in-
cinerated (around 8%). However, it is estimated that much of these textiles are in
good condition and could be further used. %48 Introducing producer responsibility
measures to make it easier for households to recycle or reuse textiles was sug-
gested in Swedish Circular Economy Strategy and new legislation will be enacted
starting in 2022.

Increasing garment lifetimes is most likely the most effective intervention to re-
duce climate impact. Opportunities include encouraging new consumption mod-
els and extending the lifetime of textiles through new business models that en-
courage reuse, rental, and subscription models. Technical innovation such as digi-
tal labelling to assist with material sorting and textile traceability. 9 Scale-up of
chemical recycling as an alternative to mechanical recycling. National framework
for handling different materials and products.

247 Material Economics. Ett vardebestandigt svenskt materialsystem. https://materialeconomics.com/new-publications/ett-vardebestandigt-

svenskt-materialsystem

248 |VA (2019) Rapport: En resurssmartare textilsektor. https:/fissuu.com/iva-publikationer/docs/201911-iva-rece-branschrapport-textil-j

249 |VA (2019) Rapport: En resurssmartare textilsektor. https://issuu.com/iva-publikationer/docs/201911-iva-rece-branschrapport-textil-j
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Enablers and chal-
lenges

Preliminary assessment
of the circular transition
potential

Plastics

Enablers: Numerous projects and platforms conducted including, MISTRA Future
Fashion (focused on sharing, reusing and prolonging garment lifetimes) and Tex-
tile & Fashion 2030 provide cross-sector collaboration and arenas for knowledge
development; fibre technology that decreases fossil-fuel reliance and increases re-
cyclability; on-demand production and local manufacturing techniques could re-
duce over production; multiple end-of-life solutions and processes to address the
variety of material types

Challenges: inefficient sorting and recycling solutions; Lack of data about fibre
content makes end-of-life handling challenging; lack of alternatives for fossil-fuel
based fibres; need for more data about newly innovated material fibres; increasing
availability of alternative fibres; currently a lack of scalable recycling solutions for
polyester materials; short sale cycles for garments are established practice in in-
dustry

Opportunities exist for both the production and consumption of textiles. The Swe-
dish Circular Economy Strategy emphasizes focusing on 1) Designing textiles for
reuse and material recycling 2) New business models that encourage optimized
usage and reusage of textiles and 3) Increased and cost-effective methods for tex-
tile recycling

Description of the area

Existing activities and
initiatives

Potential opportunities
and benefits

Variety of materials (mainly oil-based) used in a number applications including
packaging, building materials, vehicles, and electronics.

Sweden leads a global agreement effort to reduce plastic waste and microplastic
in oceans, including a tax on single use plastic bags.

It is estimated only 16% of plastic waste is recycled in Sweden, with 84 % of plastic
waste burned or landfilled. The Sweden Circular Economy Strategy emphasizes
overcoming challenges related to recycling of plastics as one specific focus as well
as reducing and preventing plastic waste for economic and environmental impact
reduction. Systems for returning plastic products exist, including the ‘Pant’ sys-
tem, where consumers receive money back in return for plastic products.

Economic benefits by retaining value. Currently, it is estimated plastic worth 10
billion SEK reaches end of use each year. The Material Economics report states:
“All'in all, a mere 1.3 billion of the original 10 billion is captured. This is in sharp
contrast to public statistics on plastics, which states that 53% of ‘plastic waste' is
recycled.” It is estimated only 10-20% of all the plastic put on the Swedish market
is recycled into new raw material.>5°

Increased reuse and recycling would also have environmental benefits including
reduced emissions from plastic incineration and reduced plastic littering, including
in water.

New packaging solutions focused on refill or reuse (i.e. Swedish start-up loop-it)
could also help extend the lifetime of plastic packaging.

250 VA (2020) Resource-effective and circular plastics flows — The role of Plastic in a circular society. https://www.iva.se/globalas-
sets/bilder/projekt/resurseffektivitet-och-cirkular-ekonomi/202002-iva-rece-branschrapport-plast-english-b.pdf
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Enablers and chal- Enablers: Better data and statistics of the various flows; digital traceability sys-

lenges tems; developing markets and business models for recycled plastics, including in-
creased capacity of system and collection and recycling efficiency; digital market-
places for recycling raw materials; Chemical recycling is a promising direction; de-
signing products so it is possible to recycle plastics; New source sorting to improve
quality of plastic material
Challenges: Current recycling technology is limited; quality deterioration in exist-
ing recycling techniques plastic lead to loss of value; demand for recycled plastics;
lack of cooperation or coordination between Swedish industries involved in plastic
flows>5*

Preliminary assessment Opportunities to reduce, prevent, and recycle plastic waste and packaging for eco-

of the circular transition nomic and environmental impact reduction. Current figures estimate only 10-20%

potential of all the plastic put on the Swedish market is recycled into new raw material.
Overcoming the many challenges related to recycling of plastics is one specific fo-
cus going forward.

Digitalization

Description of the area  Related to information technology and infrastructure, digital software and data
sharing. This includes parts: measuring and collecting data; connecting and trans-
ferring data between devices; storing data; and processing/interpretating the data.

Existing activities and ini- Digital platforms contribute to product sharing opportunities (i.e. Off20ff).

tiatives

Potential opportunities  Sharing of information, digital labelling systems and information exchange can be a

and benefits powerful tool to support CE and facilitate industrial symbiosis, monitoring, mainte-
nance and updating. Opportunities include 1) digital traceability solutions to facili-
tate circular business models 2) Digital alternatives for physical products to reduce
resource consumption.
Because sharing of information between companies and across the value chain is
crucial in a circular economy, and Teknikféretagen’s 2020 report emphasizes cyber-
security legislation to facilitate this collaboration?52.
Other opportunities include digital solutions to collect, sort, and present data on
circularity metrics. Track and trace and digital monitoring of materials and products
in use can help contribute to maintenance and collection of materials for a circular
economy.
Digital material 'passports' can contain valuable product information including ma-
terial content, origin, environmental impact, and end of life solutions. This can be
used to inform companies and other members of the value chain about products
and help them make informed choices that contribute to increased product and re-
source life. The Teknikforetagen report highlights harmonizing and developing
standards for such passports.

251 VA (2020) Resource-effective and circular plastics flows — The role of Plastic in a circular society. https://www.iva.se/globalas-
sets/bilder/projekt/resurseffektivitet-och-cirkular-ekonomi/202002-iva-rece-branschrapport-plast-english-b.pdf

252 Teknikforetagen (2020). Digitaliserade affarsmodeller for cirkuléra materialfléden. https://www.teknikforetagen.se/globalassets/rap-
porter/miljo-energi-och-klimat/digitaliserade-affarsmodeller-for-cirkulara-materialfloden.pdf
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Enablers and challenges Enablers: Blockchain, 5G and other technologies, machine learning, open standards
in digital environments
Challenges: Information security; Privacy and IP concerns; misuse of data; techno-
logical obsolescence

Preliminary assessment Digitalization is a powerful enabler that can help make circular material flows and
of the circular transition business models possible. High potential in the circular transition because it allows
potential the optimization and sharing of knowledge across the value chain.

Finance

Description of the area  The projects and ventures that need to take place in industry and business to transi-
tion to a circular economy need financing. Everything from large transitional infra-
structure and new technology projects to development and change of business
models and scaling of start-up circular business venture need both long-term (eq-
uity) and sort-term (loan) capital. The circular transition of the economy will not
happen without active financing decisions from the financial actors. The financial
sector constitutes 3,8% of the Swedish GDP (in 2019).253

Existing activities and ini- A number of Swedish banks have shown interest in different types of circular ven-

tiatives tures, both research projects and training programs. Danske Bank is running a Nor-
dic start-up accelerator, where — for the third consecutive year — only circular busi-
nesses get coached. Financing has been nominated to one of the work groups of the
Swedish governmental collaboration groups “Climate transition of Swedish indus-
try”. Here circular economy and financing of circular business models are brought up
as one of the key themes.

Potential opportunities  For the financial sector, there is an opportunity for new business. When society and

and benefits business transition to circular models, the financing actors who understand this and
take lead will be those that benefit the most. The transition will need updated
risk/return frameworks, which means an opportunity to also better understand the
risk of ‘business as usual’ and current projects, for example linked to resource scar-
city and changing demand.

Enablers and challenges Enablers: Banking and financial markets are international. Many of the larger banks
in Sweden operate internationally, specifically in the Nordic and Baltic regions.
There is an opportunity to collaborate between banks and other financial actors at a
Nordic level, to enable a broader and faster transition.
Challenges: Banking is a very traditional industry, risk averse and with inbuilt rigidity.
As new business models develop in industry, risk assessments need to change, in-
cluding how to assess collateral, payback periods and assets in new business ecosys-
tems. These changes are demanding and challenging but could potentially unlock
new and more profitable business opportunities.

Preliminary assessment All circular transition projects and ventures —in industry as well as in the public sec-
of the circular transition tor — will need financing and capital. Therefore, the circular potential of this area is
potential high.

253 Swedish Bankers’ Association (2021) Den svenska finansmarknaden. https://www.swedishbankers.se/fakta-och-rapporter/svensk-bankmark-
nad/den-svenska-finansmarknaden/
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Procurement

Description of the area  Concerns the purchasing and supply of goods and services by state-owned enter-
prises.

Existing activitiesand  The Swedish Circular Economy Strategy highlights great potential to reduce emis-

initiatives sions through public action and promote the supply and demand for innovative,
circular and climate-smart solutions. Public procurement accounts for around 700
billion SEK in spending, or about 1/6 of Swedish GDP. One example of an industry
where circular procurement initiatives are ongoing is furniture.
Several examples of circular public procurement of furniture exist including repair
and redesign services, requirements that furniture suppliers have 5 years of spare
parts in stock, standards for procuring material with threshold levels of recycled
content, procuring reused furniture.
A number of different ongoing initiatives are trying to support municipalities
hands on in circular public procurement. Eg. UHM (Upphandlingsmyndigheten) is
launching an arena for innovation procurement, and on assignment from the gov-
ernment has also recently launched a special guide for circular public procure-
ment. ReSource (financed by Energimyndigheten) also runs several initiatives on
the same theme and Fossilfritt Sverige is gathering 6 frontrunner municipalities to
support and develop best practice.
Government run “Samverkansprogram” for public procurement as a driver for cli-
mate change, round table discussions in between authorities, research organisa-
tions and companies.

Potential opportunities  Use this purchasing power to encourage circular offerings and discourage linear
and benefits offerings. Create conditions for a greater supply and demand for services for re-
use, repair and sharing services.

Enablers and chal- Enablers: Unites public-private actors, local politicians setting targets, and de-
lenges mand on government authorities to take lead (a possible enabler identified and
suggested but not decided)
Challenges: Slow progress due to procurers often not having circular economy
competence and time, lack of targets from politicians, lack of acceptance within
organisations/users for circular solutions; Organisational/structures not set up for
circular business models

Preliminary assessment As public procurement is comprised of a significant portion of Swedish GDP, there

of the circular transition is great potential to stimulate circular economy solutions and contribute to re-

potential source efficiency, recycling and circular business models through public procure-
ment. In terms of reducing carbon emissions, five agencies contribute to almost
half of the emissions: Swedish Property Agency, the Swedish Civil Aviation Ad-
ministration, the Swedish Maritime Administration, Svenska kraftnat and the
Swedish Transport Administration.25+

254 Upphandlingsmyndigheten (2021) Statens miljopaverkan. https://www.upphandlingsmyndigheten.se/om-hallbar-upphandling/miljomassigt-
hallbar-upphandling/analysera-inkopen-med-miljospendanalys/statens-miljopaverkan/
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The state’s GHG equivalent of purchases (4.3 million CO2-eq) was just under 1/5 of
total public sector purchases. Land and buildings are generally the top in terms of
highest contribution to greenhouse gases, followed by equipment and materials.
However, what is procured varies depending on the level of government so this
must also be considered.

Country-specific sum-up

Table F. Preliminary assessment of the circular transition potential

Area

Preliminary assessment of the circular transition potential

Building & Construc-
tion

Food & Beverage

Bioeconomy

Manufacturing & Pro-
cess Industries

Mobility/Transport &
Logistics

Metals & Minerals

Textiles

A large number of different material flows are used in the building & construction
sector, and there are numerous opportunities throughout the entire lifecycle of a
building to reduce the need for virgin resources and increase resource efficiency
through implementation of circular economy strategies.

Although most food waste is generated during the consumption phase in house-
holds, opportunities for circular solutions are present throughout the entire food
chain. Focus should be on reducing and reusing 1) ‘inevitable food waste’ (i.e.
things that cannot be reused by humans) and 2) ‘unnecessary’ food waste (i.e. food
that could have been used by humans but is left unused.

Sweden is rich in natural resources and skilled in refinement/recycling of raw mate-
rials. Moving towards a circular, bio-economy presents Sweden with an oppor-
tunity to: 1) replace non-renewable technical materials with renewable biomateri-
als 2) ensure the reuse of bio-based materials/products and 3) improve the end-of-
life phase for bio-based materials (including increased recycling of bio-based solu-
tions). The largest market for bio-based solutions in Sweden is the use of biomass
within transport and energy and replacing raw materials in the chemical and petro-
chemical sectors with bio-based products.

Large scale sector with significant opportunities for increasing circularity. Intercon-
nected with many of the identified material flows and high potential for improved
resource and energy use. Opportunities for product remanufacturing and in-
creased use of secondary materials in production including from byprod-
ucts/waste/recycling.

As domestic transport must reduce emissions by 70% by 2030, there is significant
potential for a circular mobility transition. Numerous opportunities for circular mo-
bility solutions exist: 1) in usage, such as through service-based solutions that in-
crease product utilization, help extend product lifetimes, and decrease carbon
emissions, and 2) at end-life, such as through increased recovery and reuse of ma-
terials. One particular opportunity lies in increasing recovery of steel, aluminum
and plastic from end-of-life vehicles.

Sweden is in relatively good position - the collection of electrical waste in Sweden
is at a relatively high level, and even though the trend is downward there is poten-
tial to further increase the collection, especially of small electronics. Recovery of
critical materials is a priority.

Opportunities exist for both the production and consumption of textiles. The Swe-
dish Circular Economy Strategy emphasizes focusing on 1) Designing textiles for
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reuse and material recycling 2) New business models that encourage optimized us-
age and reusage of textiles and 3) Increased and cost-effective methods for textile
recycling

Plastics Opportunities to reduce, prevent, and recycle plastic waste and packaging for eco-
nomic and environmental impact reduction. Current figures estimate only 10-20%
of all the plastic put on the Swedish market is recycled into new raw material.
Overcoming the many challenges related to recycling of plastics is one specific fo-
cus going forward.

Digitalisation Digitalization is a powerful enabler that can help make circular material flows and
business models possible. High potential in the circular transition because it allows
the optimization and sharing of knowledge across the value chain.

Public Procurement As public procurement is comprised of a significant portion of Swedish GDP and
GHG emissions, there is great potential to stimulate circular economy solutions
and contribute to resource efficiency, recycling and circular business models
through public procurement. Land and buildings are generally the top in terms of
highest contribution to greenhouse gases, followed by equipment and materials.
However, what is procured varies depending on the level of government so this
must also be considered.

Finance All circular transition projects and ventures — in industry as well as in the public sec-
tor — will need financing and capital. Therefore, the circular potential of this area is
high.
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The Faroe Islands

Preliminary identification of areas

The sources used in identification of areas are listed in Table A, and the preliminary identified ar-
eas listed in Table B.

Table A. Sources used in the identification of areas

Source Status of the source  Short content
Faroeislands.fo, The Govern- Official website Presents an overview of sustainability policies and docu-
ment of the Faroe Islands, 2021. ments on the environmental and nature area.

https://www.faroeislands.fo/

Table B. Preliminary identification of areas
Area Source Reasoning
INDUSTRIES / SECTORS

Renewable The Government of the Faroe Islands The energy production in the Faroe Islands already has a

energy (2019). Natural Resources. renewable share of 45%, and in the energy production
https://www.faroeislands.fo/nature-  from wind turbines is expected to increase in the future.
environment/natural-resources/ There are also experiments with tidal turbines, indicating

that technological development may be an enabler of a cir-
cular transition in this field?ss.

Bio-based The Government of the Faroe Islands Like in Greenland, the fishery industry makes up around

industries/ (2019). Natural Resources. 90% of the export in the Faroe Islands. Aquaculture is also
Agricul- https://www.faroeislands.fo/nature- a substantial part of the bio-based industries. On-land ag-
ture, fish- environment/natural-resources/ riculture is also important, and 60% of the meat consump-
ery tion comes from locally produced sources. There is interest

in higher self-sufficiency in the islands, which could be sup-
ported by technological development of the agricultural

sector2s®,
MATERIAL FLOWS
Waste IRF (2021). IRF ment fgroyska burtur- The waste handling system in the Faroe islands can be re-
streams  Kkasttrappu. https://irf.fo/irf-ment-  fined further to avoid loss of energy and materials. Recy-
andrecy- foroyska-burturkasttrappu/ cling has recently become available for more waste frac-
cling tions, and a project has been run where citizens were given

the material to compost bio-waste at home to address the
loss of bio-waste?57.

DRIVERS /

ENA-

BLERS

Circular The Government of the Faroe Islands A business network has been established to set up a com-
bus- (2019). Faroese businesses join mon sustainability strategy. The tourism sector is a grow-
ienesses  forces to prioritise sustainability. ing industry in the Faroe Island, and in this sector, there is

255 The Government of the Faroe Islands (2019). Natural Resources https://www.faroeislands.fo/nature-environment/natural-resources/
256 The Government of the Faroe Islands (2019). Natural Resources https://www.faroeislands.fo/nature-environment/natural-resources/
257 IRF (2021). IRF ment feroyska burturkasttrappu. https://irf.fo/irf-ment-foroyska-burturkasttrappu/
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https://irf.fo/irf-ment-foroyska-burturkasttrappu/
https://www.faroeislands.fo/nature-environment/natural-resources/
https://www.faroeislands.fo/nature-environment/natural-resources/
https://irf.fo/irf-ment-foroyska-burturkasttrappu/
https://www.faroeislands.fo/

https://www.faroeislands.fo/the-big- also increasing focus on sustainable practices to minimize
picture/news/faroese-businesses- the pressure on the climate and natural resources?58.
join-forces-to-prioritise-sustainabil-

ity

Sources

Faroeislands.fo, The Government of the Faroe Islands, 2021. https://www.faroeislands.fo/

IRF (2021). IRF ment faroyska burturkasttrappu. https://irf.fo/irf-ment-foroyska-burturkasttrappu/

The Government of the Faroe Islands (2019). Faroese businesses join forces to prioritise sustainability. https://www.faroeislands.fo/the-big-pic-
ture/news/faroese-businesses-join-forces-to-prioritise-sustainability/

The Government of the Faroe Islands (2019). Natural Resources. https://www.faroeislands.fo/nature-environment/natural-resources/

258 The Government of the Faroe Islands (2019). Faroese businesses join forces to prioritise sustainability. https://www.faroeislands.fo/the-big-
picture/news/faroese-businesses-join-forces-to-prioritise-sustainability/
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https://irf.fo/irf-ment-foroyska-burturkasttrappu/
https://www.faroeislands.fo/the-big-picture/news/faroese-businesses-join-forces-to-prioritise-sustainability/
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https://www.faroeislands.fo/the-big-picture/news/faroese-businesses-join-forces-to-prioritise-sustainability/

Greenland

Preliminary identification of areas

The sources used in identification of areas are listed in Table A, and the preliminary identified ar-
eas listed in Table B.

Table A. Sources used in the identification of areas

Source Status of the Short content
source

Departmentet for forskning og Government plan The action plan draws up objectives and actions necessary

milje (2020). Waste Action to improve waste handling from local to national level in
Plan, Affaldshandlingsplan. Greenland. It includes specific goals for waste prevention
https://naalakkersui- and circular economy.

sut.gl/~/media/Nanoq/Fi-
les/Publications/Natur/Affalds-
handlingsplan%202020-

2031.pdf

Departementet for fiskeri, Government In the agricultural strategy issued by Greenland’s Govern-
Fangst og Landbrug (2020). strategy report  ment focus lies on creating the framework for increased
Agricultural Strategy 2021- production and sales of local products. Improving resource

2030, Strategi for landbrug efficiency in the production is a consistent theme through-
2021-2030. https://naalakker- out the strategy.

suisut.gl/~/me-
dia/Nanog/Files/Publica-

tions/Fangst%200q%2ofisk-

eri/DK/Fi-

nal%20Strateqi%20for%2olLan

dbrug%-202021-

2030%20DK.pdf

Anguniakkavu (2020). Sustain- National over- The national website for SDGs provides an overview of the
able Development Goals view actions directed towards fulfilling the SDGs in Greenland.
Greenland. https://www.anqu-

niakkavut.gl/

Table B. Preliminary identification of areas
Area Source Reasoning
INDUSTRIES / SECTORS

Renewable Naalakkersuisut (2020). Greenland has high potential for renewable energy, and 70% of the

energy Vedvarende energi som ek-  public energy supply is already made up by energy from renewable
sempel pa succesfuld im- sources. A defined goal is that public energy supply be renewable
portsubstitution og som ek- as far as possible in 2030, and with the establishment of new hydro-
sportpotentiale - hvad skal ~ power plants they expect the share to be at 0% in 20302%°. Renew-
der til i praksis? able energy is also seen as a potential export product in Greenland,

259 Naalakkersuisut, (2020). Vedvarende energi som eksempel pa succesfuld importsubstitution og som eksportpotentiale - hvad skal der til i prak-
sis? https://naalakkersuisut.gl/~/media/Nanog/Files/Attached%2oFiles/Finans/DK/Oekonomisk%z2oraad/Semi-
nar%202020/DK%202%20Energi%20prC3%A6sentation%20til%20JSN%20DK.pdf
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https://naalakkersuisut.gl/%7E/media/Nanoq/Files/Publications/Natur/Affaldshandlingsplan%202020-2031.pdf
https://naalakkersuisut.gl/%7E/media/Nanoq/Files/Publications/Fangst%20og%20fiskeri/DK/Final%20Strategi%20for%20Landbrug%202021-2030%20DK.pdf
https://www.anguniakkavut.gl/

Waste and
recycling

Bio-based
industries /
Agricul-
ture, fish-
ery

https://naalakker-
suisut.gl/~/me-
dia/Nanog/Files/At-
tached%20Files/Fi-
nans/DK/Oekonomisk%2ora

ad/Semi-
nar%202020/DK%202%20E
nergi%20pr¥%C3%A6senta-
tion%20til%20JSN%20DK.p
df

Departmentet for forskning
og miljg (2020). Waste Ac-
tion Plan, Affaldshandlings-
plan. https://naalakkersui-
sut.gl/~/media/Nanog/Fi-
les/Publications/Natur/Af-

faldshandlings-
plan%202020-2031.pdf

Departementet for fiskeri,
Fangst og Landbrug (2020).
Agricultural Strategy 2021-
2030, Strategi for landbrug
2021-2030.
https://naalakker-
suisut.gl/~/me-
dia/Nanog/Files/Publica-
tions/Fangst%200g%20fisk-

eri/DK/Fi-
nal%20Strateqi%20for%:20
Landbrug%202021-

2030%20DK.pdf

MATERIAL FLOWS

Packaging

Departmentet for forskning
og miljg (2020). Waste Ac-
tion Plan, Affaldshandlings-
plan. https://naalakkersui-
sut.gl/~/media/Nanog/Fi-
les/Publications/Natur/Af-

faldshandlings-
plan%202020-2031.pdf

as it can support Power-to-X or be used for in data centers that re-
quire high amounts of energy 2.

In Greenland’s Waste Treatment Strategy, goal number 3 is related
to circular economy and waste prevention. Specifically, the goal
aims to reduce the amounts of waste produced, with special focus
on waste from the public and industrial sectors, and increasing re-
use and recycling. A number of initiatives will be implemented to
support the goal, including increased waste sorting, activities for di-
rect reuse, dialogue with relevant stakeholders considering packag-
ing and development of public green procurement methods2.

The fishery sector has a big economic importance in Greenland, it
accounts for the majority of the export and a large share of the em-
ployment. There are initiatives to support energy efficiency in the
fisheries, protect the fish stocks and make use of by-products for
other types of agricultural production. Agriculture is another rele-
vant sector, especially with regards to animal production, primarily
sheep. Efforts are being made to increase the local production of
fodder, to increase substitution of imported fodder2%2.

Packaging is one of the focus flows in the Waste Action Plan2%.

260 Naalakkersuisut, (2020). Formandskab 2020. https://naalakkersuisut.gl/da/Naalakkersuisut/Departementer/Udenrigsanliggende/Nordisk-Sam-
arbejde/Formandskab-2020
261 Departmentet for forskning og miljg, (2020). Affaldshandlingsplan. https://naalakkersuisut.gl/~/media/Nanog/Files/Publications/Natur/Affalds-
handlingsplan%202020-2031.pdf
262 Departementet for fiskeri, Fangst og Landbrug, 2020. Strategi for landbrug 2021-2030. https://naalakkersuisut.gl/~/media/Nanog/Files/Publica-
tions/Fangst%200g%:2ofiskeri/DK/Final%2o0Strategi%2ofor%2oLandbrug%202021-2030%20DK.pdf

263 Departmentet for forskning og milje, 2020. Affaldshandlingsplan. https://naalakkersuisut.gl/~/media/Nanog/Files/Publications/Natur/Affalds-
handlingsplan%202020-2031.pdf
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https://naalakkersuisut.gl/%7E/media/Nanoq/Files/Publications/Natur/Affaldshandlingsplan%202020-2031.pdf
https://naalakkersuisut.gl/%7E/media/Nanoq/Files/Publications/Fangst%20og%20fiskeri/DK/Final%20Strategi%20for%20Landbrug%202021-2030%20DK.pdf
https://naalakkersuisut.gl/%7E/media/Nanoq/Files/Publications/Natur/Affaldshandlingsplan%202020-2031.pdf
https://naalakkersuisut.gl/da/Naalakkersuisut/Departementer/Udenrigsanliggende/Nordisk-Samarbejde/Formandskab-2020
https://naalakkersuisut.gl/~/media/Nanoq/Files/Publications/Natur/Affaldshandlingsplan%202020-2031.pdf
https://naalakkersuisut.gl/~/media/Nanoq/Files/Publications/Fangst%2520og%2520fiskeri/DK/Final%2520Strategi%2520for%2520Landbrug%25202021-2030%2520DK.pdf%20
https://naalakkersuisut.gl/~/media/Nanoq/Files/Publications/Natur/Affaldshandlingsplan%25202020-2031.pdf
https://naalakkersuisut.gl/~/media/Nanoq/Files/Attached Files/Finans/DK/Oekonomisk raad/Seminar 2020/DK 2 Energi pr�sentation til JSN DK.pdf

Biode- Departmentet for forskning The main flow of biodegradable waste comes from fisheries2%4. Cir-
gradable  og miljg (2020). Waste Ac-  cular opportunities, such as reducing by-catch and thereby reduc-
waste tion Plan, Affaldshandlings- ing the amount of discarded fish, or higher quality utilisiation of the
plan. https://naalakkersui-  nutrients in the biomass, lies in this waste flow.
sut.gl/~/media/Nanog/Fi-
les/Publications/Natur/Af-
faldshandlings-
plan%202020-2031.pdf
DRIVERS /
ENA-
BLERS
Sustaina-  Anguniakkavu (2020). Sus-  The dependence on imported products, the need for long transport
ble pro- tainable Development Goals of these products and a small population distributed over a large
curement  Greenland. land area constitute challenges for sustainable procurement in
https://www.anguniak- Greenland. Cooperation and agreements that support local pro-
kavut.gl/ curement, resource efficient transport and procurement of sustain-
able products could support a circular transition on this sector2®s.
Circularin- Naalakkersuisut (2020). Innovation and establishment of new technology is an enabler for
novation  Vedvarende energi som ek- the circular transition in Greenland. This relates to the renewable
sempel pa succesfuld im- energy sector, where new technologies can allow more efficient en-
portsubstitution og som ek- ergy storage, the waste sector, where innovations can promote us-
sportpotentiale - hvad skal  age of waste material, and the agricultural sector, where techno-
der til i praksis? logical innovations can contribute to increased productivity and nu-
https://naalakker- trient cycling26e.
suisut.gl/~/me-
dia/Nanog/Files/At-
tached%2oFiles/Fi-
nans/DK/Oekonomisk%2ora
ad/Semi-
nar%202020/DK%202%20E
nergi%2o0pr%C3%A6senta-
tion%20til%20JSN%20DK.p
df
Sources

Anguniakkavut, (2020). Ansvarligt forbrug og produktion. https://www.anguniakkavut.gl/12-ansvarligt-forbrug-og-produktion
Anguniakkavu (2020). Sustainable Development Goals Greenland. https://www.anguniakkavut.gl/

Departmentet for forskning og milje (2020). Waste Action Plan, Affaldshandlingsplan. https://naalakkersuisut.gl/~/media/Nanog/Files/Publicati-

ons/Natur/Affaldshandlingsplan%202020-2031.pdf

Departementet for fiskeri, Fangst og Landbrug (2020). Agricultural Strategy 2021-2030, Strategi for

landbrug 2021-2030. https://naalakkersuisut.gl/~/media/Nanog/Files/Publications/Fangst%200g%2ofiskeri/DK/Final%20Strateqi%2ofor¥%2oLand-

brug%202021-2030%20DK.pdf

264 Environment Agency of Iceland, 2020. Biodegradable waste as a Resource for Innovation. https://ust.is/library/Skrar/Einstaklingar/urgan-
gur/NordBio%2ofinal%z2oreport.pdf

265 Anguniakkavut, (2020). Ansvarligt forbrug og produktion. https://www.anguniakkavut.gl/12-ansvarligt-forbrug-og-produktion

266 Naalakkersuisut (2020). Vedvarende energi som eksempel pa succesfuld importsubstitution og som eksportpotentiale - hvad skal der til i prak-
sis? https://naalakkersuisut.gl/~/media/Nanog/Files/Attached%20Files/Finans/DK/Oekonomisk%z2oraad/Semi-
nar%202020/DK%202%20Energi%20pr%C3%A6sentation¥%20til%20JSN%20DK.pdf
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https://www.anguniakkavut.gl/
https://naalakkersuisut.gl/~/media/Nanoq/Files/Attached Files/Finans/DK/Oekonomisk raad/Seminar 2020/DK 2 Energi pr�sentation til JSN DK.pdf
https://naalakkersuisut.gl/%7E/media/Nanoq/Files/Publications/Natur/Affaldshandlingsplan%202020-2031.pdf
https://naalakkersuisut.gl/%7E/media/Nanoq/Files/Publications/Fangst%20og%20fiskeri/DK/Final%20Strategi%20for%20Landbrug%202021-2030%20DK.pdf
https://ust.is/library/Skrar/Einstaklingar/urgangur/NordBio%2520final%2520report.pdf
https://www.anguniakkavut.gl/12-ansvarligt-forbrug-og-produktion
https://naalakkersuisut.gl/~/media/Nanoq/Files/Attached%2520Files/Finans/DK/Oekonomisk%2520raad/Seminar%25202020/DK%25202%2520Energi%2520pr%25C3%25A6sentation%2520til%2520JSN%2520DK.pdf%20
https://www.anguniakkavut.gl/12-ansvarligt-forbrug-og-produktion
https://www.anguniakkavut.gl/

Environment Agency of Iceland, 2020. Biodegradable waste as a Resource for Innovation. https://ust.is/library/Skrar/Einstaklingar/urgangur/Nord-
Bio%20final%z2oreport.pdf

Naalakkersuisut, (2020). Formandskab 2020. https://naalakkersuisut.gl/da/Naalakkersuisut/Departementer/Udenrigsanliggende/Nordisk-Samar-

bejde/Formandskab-2020

Naalakkersuisut (2020). Vedvarende energi som eksempel pa succesfuld importsubstitution og som eksportpotentiale - hvad skal der til i praksis?

https://naalakkersuvisut.gl/~/media/Nanog/Files/Attached%20Files/Finans/DK/Oekonomisk%2oraad/Seminar%202020/DK%202%20En-
ergi%20prsC3%A6sentation%20til%20JSN%20DK. pdf
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Aland

Preliminary identification of areas

The sources used in identification of areas are listed in Table A, and the preliminary identified ar-
eas listed in Table B.

Table A. Sources used in the identification of areas

Source Status of the source  Short content

Barkraft.ax (2019). Development ~ National strategy The agenda consists of a vision and seven strate-

and sustainability agenda for gic development goals for 2030. For each develop-
Aland. ment goal, there is a roadmap with targets and in-
https://www.barkraft.ax/sites/de- dicators. Goal 7, sustainable and mindful patterns
fault/files/attachments/page/me- of consumption and production includes several
dia/development-and-sustainabil- action plans of relevance for the circular economy.
ity-agenda-for-aland-2017-03- The action plan for the industry2®” includes actions
o1.pdf for the supply chain, waste, production, transport

and logistics, and material. It also suggests that a
separate action plan for the construction sector
will be developed (work in progress).

The action plan for wholesales and grocery
stores?%® focuses on the food chain, packages and
waste. It identifies the need for further action
plans for circular innovations. In 2021, such action
plans are in development for the sustainable food
chain, for circular services, and for the sharing
economy.

Table B. Preliminary identification of areas
Area Source Reasoning
INDUSTRIES [/ SECTORS

Sustaina- Barkraft.ax (2019). Development and sus- A major share of the industrial production in

blefood tainability agenda for Aland. Aland is connected to primary industries and food

system https://www.barkraft.ax/sites/de- production, specifically agriculture and fisheries.
fault/files/attachments/page/media/devel-  Some circular solutions have been piloted in the
opment-and-sustainability-agenda-for- area. The major challenges for an island society
aland-2017-03-01.pdf like Aland lie in the small scale that does not en-

courage producers to make the big investments
needed for developing sustainable circular solu-
tions. An action plan for the sustainable food sys-
tem is under development (2021).

267 Birkraft, (2019). Den héllbara industrin pa Aland. Atgardsplan 2020-2030, https://www.barkraft.ax/sites/default/files/atta-
chments/timeline/den_hallbara_industrin_pa_aland_atgardsplan.pdf
268 Barkraft, (2020). Hallbar dagligvaruhandel och grossist Fardplan, ansvarsférdelning och tidsplan - Version 1, 7.2.2020

140(145


https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf
https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf
https://www.barkraft.ax/sites/default/files/attachments/timeline/den_hallbara_industrin_pa_aland_atgardsplan.pdf

Bio-econ-
omy / Ag-
riculture,
fishery
(and for-
estry)

Real es-
tate and
construc-
tion/
Building
sector

Transport
and logis-
tics

Barkraft.ax (2019). Development and sus-
tainability agenda for Aland.
https://www.barkraft.ax/sites/de-
fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-
aland-2017-03-01.pdf

Barkraft.ax (2019). Development and sus-
tainability agenda for Aland.
https://www.barkraft.ax/sites/de-
fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-
aland-2017-03-01.pdf

Barkraft.ax (2019). Development and sus-
tainability agenda for Aland.
https://www.barkraft.ax/sites/de-
fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-
aland-2017-03-01.pdf

MATERIAL FLOWS

Packages

Waste to
resources

Plastics

Barkraft.ax (2019). Development and sus-
tainability agenda for Aland.
https://www.barkraft.ax/sites/de-
fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-
aland-2017-03-01.pdf

Barkraft.ax (2019). Development and sus-
tainability agenda for Aland.
https://www.barkraft.ax/sites/de-
fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-
aland-2017-03-01.pdf

Barkraft.ax (2019). Development and sus-
tainability agenda for Aland.
https://www.barkraft.ax/sites/de-
fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-
aland-2017-03-01.pdf

A major share of the industrial production in
Aland is connected to primary industries - specifi-
cally agriculture and fisheries. The areais linked to
the strategic development goals 7 (sustainable
and mindful patterns of consumption and produc-
tion), 3 (water) and 6 (energy). Under goal 3, ac-
tions are in development for reducing the stress
on the natural resources and increasing the circu-
larity in agriculture and animal husbandry, e.g.
connected to nutrients and reuse of water.

The construction sector has been identified as the
biggest industrial waste producer. In the develop-
ment and sustainability agenda, the action plan
for industry includes the following actions for the
construction industry: wood construction, waste
minimization, energy efficiency. The need for a
specific action plan for sustainable construction
industry has also been identified.

The transport and logistics sector is of great im-
portance for Aland and it brings great challenges
linked to emissions but also huge new opportuni-
ties brought by biobased fuels, electric vehicles
and increased resource efficiency through e.g.
digitalized solutions. The need for a specific action
plan for the shipping industry has been identified.
The possibility of marketing Aland as a test zone
for e.g. digitalized transport solutions has also
been discussed. The development of the public
traffic system includes actions for e.g. digital ser-
vices for circular and sharing economy solutions.

Packages, specifically plastic, are among the indi-
cators of the strategic development goal for sus-
tainable consumption and production patterns.

One of the targets of the strategic development
goal 7 is waste to resources and several actions
are underway.

Aland hosts a (to its economy) significant plastics
industry that motivates the emphasis on plastics
in the circular economy. As an island society, the
challenges with plastic waste and the sea are also
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https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf
https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf
https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf
https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf
https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf
https://www.barkraft.ax/sites/default/files/attachments/page/media/development-and-sustainability-agenda-for-aland-2017-03-01.pdf

Textiles Barkraft.ax (2019). Development and sus-

tainability agenda for Aland.

https://www.barkraft.ax/sites/de-

fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-

aland-2017-03-01.pdf

DRIVERS /| ENABLERS

Digitalisa- Barkraft.ax (2019). Development and sus-

tion tainability agenda for Aland.

https://www.barkraft.ax/sites/de-

fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-

aland-2017-03-01.pdf

Public pro- Barkraft.ax (2019). Development and sus-

curement tainability agenda for Aland.

https://www.barkraft.ax/sites/de-

fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-

aland-2017-03-01.pdf

Circularin- Barkraft.ax (2019). Development and sus-

novation tainability agenda for Aland.

https://www.barkraft.ax/sites/de-

fault/files/attachments/page/media/devel-

opment-and-sustainability-agenda-for-

aland-2017-03-01.pdf

Circular Barkraft.ax (2019). Development and sus-

consump- tainability agenda for Aland.

tion https://www.barkraft.ax/sites/de-

high on the agenda. Aland’s strategy for prevent-
ing plastic waste and microplastics into the sea?®
links to the strategic development goals 7 of sus-
tainable consumption and production but also
goal 3 on the good quality of all water. It includes
actions for reducing and replacing plastics with
other materials, connected to the circular econ-
omy.

The material flow of textiles is emphasized in the
waste reduction actions and the actions for pro-
longing life time, reuse and recirculation.

Digitalisation and open data is prioritized in sev-
eral action plans of the sustainability agenda
linked to e.g. transport and logistics. Digitaliza-
tion can be used to minimise the transport needs.
There have also been discussion on e.g. digital
platforms for sharing resources linked to material
flows and industrial symbiosis.

Actions for developing sustainable public procure-
ment, including circularity aspects are empha-
sized in the sustainability agenda. The work is in
development and relates closely to the sustaina-
ble food chain as well as e.g. energy procurement
in the real estate sector.

The need for circular innovations is emphasized in
connection to several actions e.g. related to trans-
forming waste into resources, or developing new
circular service models. The sustainability agenda
includes a network for big industry and a network
for SME’s that are discussing new innovative sus-
tainability solutions. Innovative circular consump-
tion initiatives exist, driven mostly by the 3 sec-
tor, linked to reuse, recirculation, and sharing, but
most initiatives are small-scale and do not show
large-scale economic potential.

Several actions are planned in 2021-22 to support
sustainable and circular consumption patterns, in-
cluding a guide for circular services (such as re-
pair), actions to support the sharing economy, and
consumer guides on different products with traffic

269 Alads Landskapsregering (2017). Strategi for att forhindra att plast och mikroplast sprids i miljon.
https://www.regeringen.ax/sites/www.regeringen.ax/files/attachments/page/plaststrategi - strateqgi for_att forhin-

dra_att plast och_mikroplast sprids i _miljon.pdf
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fault/files/attachments/page/media/devel-  light®”°. The strategic goal for circular consump-
opment-and-sustainability-agenda-for- tion patterns includes targets for reuse and recy-
aland-2017-03-01.pdf cling.

Sources

Barkraft (2020). Hallbar dagligvaruhandel och grossist Fardplan, ansvarsfordelning och tidsplan - Version 1, 7.2.2020

Barkraft, (2019). Den hallbara industrin p& Aland. Atgérdsplan 2020-2030, https://www.barkraft.ax/sites/default/files/attachments/ti-

meline/den hallbara industrin pa aland atgardsplan.pdf

Barkraft.ax (2019). Development and sustainability agenda for Aland. https://www.barkraft.ax/sites/default/files/attachments/page/media/devel-
opment-and-sustainability-agenda-for-aland-2017-03-01.pdf

Alads Landskapsregering (2017). Strategi for att forhindra att plast och mikroplast sprids i miljon.
https://[www.regeringen.ax/sites/www.regeringen.ax/files/attachments/page/plaststrategi - strategi for att forhindra att plast och mikro-
plast sprids i miljon.pdf

270 One interesting example is the Aland index for consumer footprint developed by Alandsbanken.
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Annex 2. Stakeholder workshops

National stakeholder workshops were held in Denmark, Finland, Iceland, Norway and Sweden in
the time 28.1. —10.2.2021.

The workshop agenda included presentation of the project, presenting and discussing the poten-
tial of selected areas.

Participating organisations are listed in the Table 1.
Table 1. Stakeholder workshop participants

Workshop participants

Denmark  Technical University of Denmark
28.1.2021  Danish Business Authority
Aalborg University
Danish Agriculture & Food Council
Environmental Protection Agency
Confederation of Danish Industry
The Danish Construction Association

Finland Association of Finnish Municipalities
10.2.2021 Business Finland
Finnish Environment Institute (SYKE)
Motiva Ltd.
Natural Resources Institute Finland (Luke)
Statistics Finland
The Finnish Innovation Fund Sitra

Iceland Ministry for the Environment and Natural Resources
16.2.20212  The Farmer Association
FENUR (Waste Association)
Green Building Council Iceland
Green by Iceland
KMPG
Association of Aluminum Producers
Association of Local Authorities
Travel Industry Association (SAF)
Financial Services Association (SFF)
Fisheries Iceland (SFS)
The Environment Agency

Norway Norsk Industri (Federation of Norwegian Industry)
5.2.2021 Eyde Cluster
Avfall Norge

NCCE (National Centre for Circular Economy)
SSB (Statistics Norway)
KLD (Ministry of Climate and Environment)
Virke (Federation of Norwegian Enterprise)
Samfunnsbedriftene (Organisation for social enterprises)
SINTEF
Nordic Innovation
Sweden Circular Sweden
4.2.2021 IVL Swedish Environmental Research Institute

Swedish Environmental Protection Agency
Lund University
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IDC West Sweden & Circular Hub

Cradlenet

ReSource

Atervinningsindustrierna

City of Gothenburg

Region of Skane

Confederation of Swedish Enterprise

The National Agency for Public Procurement
RISE Research Institutes of Sweden

Table 2. Workshop agendas

Denmark
28.1.2021

Finland
10.2.2021

Iceland
16.2.2021

Norway
5.2.2021

Sweden
£4.2.2021

eIntroduction to project

eIntroduction to workshop

eInteractive sessioni: selecting areas
eInteractive session2: evaluating selected areas
eInteractive session3: feedback on selected areas
*Concluding remarks

14.00 Tervetuloa ja tavoitteet

14.15 Kiertotalouden mielenkiintoiset alueet Suomessa
14.45 Pohjoismainen kiertotalouspotentiaali

15.20 Yhteinen keskustelu

15.50 Yhteenvetoa ja seuraavat askeleet

16.00 Tilaisuus paattyy

10:00 Kynning a verkefninu
10:10 Kynning a fyrstu nidurstédum samantektar um helstu teekifeeri hringrasarhagkerfisins a
islandi
10:30  Umraeda um pessar fyrstu nidurstodur
a) Hvada hugmyndir/vangaveltur véknudu vid kynninguna?
Hversu miklu mali skipta vidkomandi svid/atvinnugreinar fyrir moguleikana a um-
breytingu i att ad hringrasarhagkerfi?
b) Hvad vitum vié um taekifaerin sem liggja i pessum atvinnugreinum?
11:15  Abendingar fyrir naestu skref i verkefninu
a) Stutt kynning a helstu nidurstédum fra hinum ldndunum fjérum
b) Umreeda:
Hvada svid vaeru dhugaverdast ad skoda sameiginlega fyrir 61l Nordurlondin?
Hvar liggja staerstu taekifaerin til ad hafa ahrif og/eda hverjar eru staerstu hindranirnar?
12:00 Malstofulok

¢ Round-table introductions of participants
¢ Brief presentation of the project

¢ Facilitated discussion

* Summary [ wrap-up

9:30 Introduktion till projektet och prelimindra resultat
9:50 Diskussion kring prelimindra resultat (bikupa)

10:05 Gemensamdiskussion kring preliminara resultat
10:30 Paus

10:35 Gemensamdiskussion fortsatt

11:15 Diskussion kring nordisk potential och uppsummering
11:30 Slut
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