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COVER STORY

This wild image, with its rugged rocks, vegetation
and crystal blue water, depicts just a small piece of
the Norwegian coastline; yet embodies the diversity
the country harbours. The Norwegian nation is
poised to implement a circular future through its
innovation and resource rich landscape.

Taken by Johny Goerend in
Fredvang, Nordland in Norway

WHO WE ARE

Circle Economy works to accelerate the transition
to a circular economy. As an impact organisation,
we identify opportunities to turn circular economy
principles into practical reality. With nature as our
mentor, we combine practical insights with scalable
responses to humanity’s greatest challenges.
Through our multiple programmes, we translate
our vision of economic, social and environmental
prosperity into reality.

Circular Norway accelerates the transition to a
circular economy in Norway.

Together with international partners, we apply
models and tools for innovation and business
development for cities and businesses for a
practical approach to a circular economy. We
support politicians, government, organisations
and businesses to identify relevant decisions with
impact to a circular economy.

The Platform for Accelerating the Circular Economy (PACE)

This reportis published as an affiliate project of the Platform for Accelerating
the Circular Economy (PACE). PACE is a public-private collaboration mechanism
and project accelerator dedicated to bringing about the circular economy at
speed and scale. It brings together a coalition of more than 70 leaders and is
co-chaired by the heads of Royal Philips and the Global Environment Facility.
It was initiated at the World Economic Forum and is currently hosted by the
World Resources Institute.


https://www.circle-economy.com/
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'To halve greenhouse gas emissions by 2030, Norway requires
major changes in resources use. This report provides valuable
insight into how far Norway has come in its circular transition
and concrete measures to increase the pace. Not least, it
shows how sectors with low direct emissions can also help
the world keep global warming below 2 degrees.'

'A circular economy can boost economic and social prosperity
within planetary boundaries. Oslo wants to be a frontrunner
in reducing climate impact and material footprint, scaling-

up circular innovation and making it easier for consumers

to make circular choices. This report provides an important
measurement of circularity in Norway and shows us how to
close the Circularity Gap through close collaboration between
national and local governments, businesses and citizens.'

'Since the dawn of time, the ocean has been inherently
circular. It is a critical supplier of life, nourishment, livelihoods
and biodiversity. The circular principles in this report provide
direction for us to reduce our wasteful practices, reduce our
consumption and ensure responsible sourcing of biomass to
maintain the health of the ocean.’'

'To avoid resource consumption far beyond the Earth’s
threshold we need to dramatically change how we

produce and consume energy and natural resources. In

the coming years, the role of the oil and gas industry will
decline considerably. The Norwegian economy needs to

be diversified as we move towards a more circular and
sustainable society. To do so, it is imperative that we increase
the pace of research and radical innovation efforts in
businesses and public sectors.'

'This report shows how seriously the linear economy
contrasts planetary boundaries. Transitioning to circularity
will require wide-spread holistic and systemic change.
Norway currently has no plan for this transition, yet the
Government wants "Norway to pioneer in the development
of a green, circular economy that utilizes resources better".
With the report’s recommendations, Norway can halve its
material footprint. | hope the Government strategy is at least
as ambitious.'
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'Consumers play a vital role in the transition to a circular
economy, but this report demonstrates a considerable
gap despite Norwegian political ambitions. Luckily, it also
demonstrates the enormous potential for closing the
gap. Customers want circular change, but need help from
regulators and businesses that dare make a difference.’

'Closing the Circularity Gap is not just about securing a
sustainable economy: it also ensures ecological and social
security. If we are to succeed in this, interdisciplinary
knowledge and solutions being shared cooperatively between
academia, the corporate sector, civil society and political
authorities is essential.'

'The world faces complex challenges: climate change and
environmental pollution put unprecedented strain on
biodiversity and natural resources. The circular economy,
and the guidelines presented in this report, supports the
transition towards a resource-efficient and sustainable
society. Now, we have a measurement of circularity to base
our future goals and plans on. The transition will require
interdisciplinary research, collaboration, education and
innovation across traditional disciplines.'

'The transition to a circular economy is essential to fight
climate change and resource scarcity. Circular principles can
generate business opportunities and economic benefits.

As the European Commission shares the Circular Action

Plan, Norwegian businesses should grasp the opportunity
and build momentum and entrepreneurship in this space.
However, it is only through collaboration that business will be
able to deliver circular solutions.'

'Deep in the Arctic Circle, the unique Svalbard is under
pressure from the global challenges of climate change,
resource scarcity and biodiversity loss. We all must

rethink the economic system. The circular economy offers
opportunities to create jobs, businesses and value — within
planetary boundaries. This report provides an ambition for
Norway and a direction to guide us.'

'The transition to circular economy is necessary to create

a more sustainable world in line with the powerful UN
Sustainable Development Goals. My motto is always: to
reduce, reuse, recycle, and rethink. This is a framework fully
in line with circular economy and thus we all ought to shift
our mindset accordingly. The findings in the Circularity Gap
Report Norway will hopefully inspire Norwegian companies,
municipalities, and organizations to set concrete goals and
measurements for the transition towards a circular economy.'
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EXECUTIVE SUMMARY

Norway’s Circularity Metric is 2.4%, and at 44.3
tonnes per person, per year, it has one of the
highest global rates of consumption, per capita.

Of all the materials consumed in the country, over 97%
are not cycled back into the economy. This is Norway's
Circularity Gap. The reality of the linear economy in
Norway is complex and suggests that the country
should not only strive to increase its circularity but
should also prioritise strategies that reduce its overall
and absolute consumption: its material footprint.

The circular economy as a means to an end. Closing
the Circularity Gap serves the higher objective of
preventing further and accelerated environmental
degradation and social inequality, on both a local

and global level. Transformative measures to cut
greenhouse gas emissions are inherent in the circular
economy; the circular and low-carbon agenda are
complementary and mutually supportive. Circular
business models and improved resource efficiency
are a means to enhance emission abatement, reduce
extraction and could improve supply security when
materials are kept in the region. Ultimately, the end
goal is to establish an ecologically safe and socially just
operating space for humankind.!

The material footprint behind Norway’s resource
use. This study provides a first approximation towards
how resource use is allocated across Norway'’s sectors
and societal needs and wants. We see that the need'’s
material footprint originates to a large extent from
outside of Norway—typical for a developed trade
nation. Norway functions well on renewable energy
but still relies heavily on fossil fuels for income. The
construction sector produces large amounts of waste,
but little is reused or recycled. High-value recycling
rates, such as post-consumer plastic, are incredibly
high, but overall recycling rates don’t match up. In
terms of societal needs and wants, Nutrition and
Housing and Infrastructure are the biggest contributors
to the material footprint.

Consumption at the centre of impact. Our report
also analyses how businesses and the government can
facilitate the circular economy by encouraging circular
consumption among Norwegian consumers, such as
encouraging behaviours that prioritise regenerative
materials. This is crucial; most production is driven by
consumer final demand. Norway's economic profile

s C

is strong and generally, consumer spending power is
high. But awareness of the circular economy is low
among the general population,? as is concern over
resource scarcity.

A labour market that anticipates the circular
transition can accelerate it. As the government
shapes its strategies to support investment towards
specific circular economy agendas, we must consider
and safeguard the workers who will drive the
transition. In the face of large unemployment following
the pandemic, the world stands at a crossroads: it has
the chance to rebuild with a focus on diversification
and resilience? for a prosperous future. Our report
analyses how a circular economy in Norway may
transform work across key sectors and demonstrates
how government, business and unions can facilitate

a just transition by investing in upskilling and training
workers for the 21st-century.

Closing the Circularity Gap and lowering the
material footprint in Norway. We explore six
‘what-if’ scenarios which can partially transform the
economy to rely less on linear processes: (1) Circular
construction, (2) Total transition to clean energy, (3)
Circular food systems, (4) Green transport system,
(5) A strong repair, reuse & recycling economy and (6)
Circular forestry and wood products. Each scenario
boosts circularity and reduces consumption in Norway,
but when combined, these six scenarios bolster the
Circularity Metric from 2.4% to an impressive 45.8%
and reduce consumption, the material footprint, by
over half, 64.8%. They also slash the country’s carbon
footprint—carbon emissions from consumption in
Norway—by a huge 63%.

The time is now. By attempting to provide a complete
picture of Norway's current position regarding the
circular economy, we aim to inspire, coordinate and
steer action. Our scenarios will assist the government
and relevant stakeholders on aligning on a plan to
rebuild the Norwegian economy following the stresses
of the covid-19 pandemic. Norway can choose to build
back better: a future-proof, resilient economy. Make
the decision now to protect tomorrow.

NORWEGIAN

Norges sirkularitet er 2,4 prosent, og med et ar-
lig forbruk pa 44,3 tonn per person er dette et av
de hoyeste forbrukene i verden. Av alle ressurser
som forbrukes her i landet, blir over 97 prosent
ikke sirkulert tilbake i ekonomien. Dette utgjor
Norges sirkulaere gap. Den lineaere norske eko-
nomien er kompleks, og lasningen er derfor ikke
bare a oke sirkulariteten. Norge bor ogsa priori-
tere strategier som reduserer forbruket: landets
materialfotavtrykk.

Den sirkulaere skonomien er et virkemiddel for et
inkluderende og rettferdig samfunn. A lukke sirkula-
ritetsgapet forhindrer ytterligere skader pa miljget og
sosiale ulikheter, bade pa lokalt og globalt niva. Tiltak
rettet mot a redusere klimagassutslipp er en integrert
del av sirkuleergkonomien. Ideen om et sirkulaert
samfunn og lavutslippsamfunnet er ulgselig knyttet
sammen og utfyller hverandre. Sirkulzere forretnings-
modeller og forbedret ressurseffektivitet er viktig for a
redusere klimagassutslipp, begrense ressursutvinning
og samtidig sikre Norges forsyningsbehov. Til syvende
og sist er malet a etablere baerekraftige og sosialt rett-
ferdige, levekar for menneskeheten.

Materialfotavtrykket bak Norges ressursbruk.
Denne studien viser hvordan bruken av begrensede
ressurser (mineraler, malm, fossilt rastoff) og forny-
bare ressurser (biomasse) drives av samfunnets behov.
Materialfotavtrykket knyttet til vart forbruk kommer i
stor grad fra utlandet - noe som er typisk for en utviklet
handelsnasjon. En sveert hgy andel av alt som brukes til
a dekke vare samfunnsbehov (elektronikk, bygninger og
infrastruktur), gar ikke tilbake i kretslgpet, men lagres.
Norge er i front nar det gjelder bruk av fornybar energi,
men gkonomien er fortsatt sterkt avhengig av inntekter
fra salg av olje og gass. Byggebransjen produserer store
mengder avfall, men alt for lite gjenbrukes eller gjen-
vinnes. Selv om panteordninger har veert brukt lenge,
kompenserer ikke det for en generell lav resirkulering

i Norge. Innenfor samfunnsbehovene, er mat, bolig og
infrastruktur de omradene der omlegging til sirkuleer-
gkonomi kan gi sterst effekt pa materialfotavtrykket.

Vart forbruk er kraftsenteret for endring. Rapporten
analyserer hvordan virksomheter og myndigheter kan
tilrettelegge for sirkuleergkonomi ved & oppmuntre til
sirkuleert forbruk blant norske forbrukere, for eksem-
pel ved a oppfordre til gjenbruk og ombruk. Dette er

viktig da det meste av verdens produksjon er drevet av
forbrukernes etterspersel. Norge har en sterk gkonomi
med en hay kjgpekraft, men folk flest er ikke kjent med
sirkulergkonomi, og de er heller ikke spesielt bekymret
for jordens ravaremangel.

Et arbeidsmarked som forbereder seg pa en sirkulaer
overgang, kan framskynde prosessen. Nar regjerin-
gen na utvikler sine strategier for & stgtte investeringer
som fremmer sirkulaer gkonomi, ma vi ta i betraktning

og ivareta de arbeidstakerne som vil drive overgangen.
Arbeidsledigheten i kjglvannet av pandemien gjor at
verden star ved et veikryss: vi har nd muligheten til
gjenoppbygge en mangfoldig og robust gkonomi som
star sterkere i mgtet med fremtidige utfordringer.
Rapporten var viser hvordan en sirkuleer gkonomi i
Norge kan skape arbeidsplasser pa tvers av ulike sekto-
rer. Trepartssamarbeidet mellom myndigheter, naerings-
liv og fagforeninger, kan legge til rette for en god over-
gang til sirkulaergkonomi ved a investere i kompetanse
og oppleering av arbeidstakere tilpasset det 21. arhundre.

Lukke sirkularitetsgapet og redusere materialfot-
avtrykket i Norge. Vi utforsker seks «hva-hvis»-scena-
rier som delvis kan endre gkonomien til & bli mindre
avhengig av lineaere prosesser. Det dreier seg om: (1)
Sirkuleer byggeneaering, (2) Full overgang til ren energi,
(3) Sirkuleere matsystemer, (4) Grgnt transportsystem,
(5) En sterk reparasjons-, gjenbruks- og resirkulerings-
gkonomi og (6) Sirkulzert skogbruk og produksjon av
trevirke. Hvert scenario gker sirkulariteten og reduserer
forbruket i Norge, men effekten gkes enda mer nar de
seks scenarioene kombineres. Da styrkes sirkularite-
ten fra 2,4 prosent til hele 45,8 prosent. Det reduserer
forbruket (materialfotavtrykket) med over halvparten,
64,8 prosent. Scenarioene viser ogsa hvordan Norges
karbonfotavtrykk reduseres - utslippene fra forbruk her
i landet - med hele 63 prosent.

Tiden er inne. Ved & forsagke a gi et helhetlig bilde av
Norges na-situasjon nar det gjelder sirkulaer gkonomi,
gnsker vi a inspirere, koordinere og motivere til hand-
ling. Scenariene i rapporten vil hjelpe norske myndig-
heter og relevante interessenter med a samkjore seg
for en felles plan for & gjenoppbygge norsk skonomi
etter covid-19-pandemien. Norge kan velge a gjenopp-
bygge til det bedre: en fremtidsrettet og robust gko-
nomi. Det er i dag vi tar avgjerelsen som sikrer oss en
tryggere fremtid.
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For the first time in history, the amount of material
consumed by our global economy has passed 100
billion tonnes. Of this, only 8.6%* is cycled back into
the global economy; this is the world’s Circularity
Metric. Norway’s metric, standing at 2.4%, is only

a small fraction of this. However, circularity is
complex and we have to look beyond one metric

to grasp this complexity. Norway has some of the
highest rates of consumption per capita in the
world. This means that Norway either extracts or
drives the extraction of huge amounts of fossil
fuels, metals, biomass and minerals to satisfy the
needs and wants of its citizens. If everyone on
earth were to live like the Norwegians, we would
require the resources of three and a half planets.5
The average European material footprint, per
capita, is between 14 and 19.7 tonnes,® per person.
Here, an opportunity presents itself: the chance

to be a pioneer in reducing consumption, while
concurrently increasing the Circularity Metric.

THE LINEAR ECONOMY

The dominant economic model of Norway, and much of
the globe, is linear. This linear system is characterised
by a ‘take-make-waste’ process powered by fossil

fuels. This model relies on obtaining large quantities of
energy and materials through carbon emission heavy
processes, which are then quickly used to satisfy needs
and wants and then disposed of—thereby shedding
value and lacking efficiency. Intensive extraction and
use has also resulted in volatility across markets

and resource scarcity and constraints: a shortage of
materials. But credit must be given: the linear economy
has allowed some people, in some parts of the world,
at certain times, to profit, prosper and grow. Norway
touts several valuable materials from its natural
resource base; from oil and gas to hydropower, fish,
forests and minerals.” The industry that has been built
and cultivated around these has hugely contributed

to the economic and social successes Norway enjoys
today. This includes a high standard of living and
strong employment levels with significant gender
equality,® relative to other advanced economies.

The 1960s marked a particular turning point for the
country with the discovery of rich oil and gas deposits
on the Norwegian Continental Shelf (NCS).° In Norway,
success can really be attributed to a long tradition of
fossil fuel consumption and trade. But the reality of a
21st-century world means this model is no longer fit for
purpose. The world, and Norway, expounds energy to

extract valuable resources from the earth faster than it
can regenerate, and inefficiently consumes far too many
resources per capita, many of which end up wasted.

NO CLEAR CIRCULAR ROADMAP

Norway'’s Circularity Metric is 2.4%; meaning, of the
nation’s 235 million tonnes of consumed materials,
over 97% of resources are not cycled back into the
national economy. These materials are either locked
into stock (buildings, capital equipment or bunker
fuels), dissipated (emissions released into the air or the
dispersion of materials through erosion and run-off),
or lost (waste being landfilled or incinerated).

On both a global and national level, urgency is building.
Experts predict that climate breakdown—not covid-19—
will be the biggest global health threat of the century.”®
Importantly, the scale of the solution needs to match
the scale of the emergency. By designing out waste and
pollution, keeping products and materials in use, and
regenerating natural systems, a circular economy allows
us to collectively reimagine and redesign our systems to
ensure an ecologically safe and socially just space for us
all.’”> A world where functioning social systems fall within
healthy planetary boundaries.”®

As a member of the European Economic Area (EEA),
Norway is indirectly subject to most EU climate change
and circular economy policies and plans, such as

the Green Deal' and the Circular Economy Action
Plan.”> On a national level, however, it lacks concrete
goals toward achieving wide-scale circularity. It has,
although, been active on the climate change front. It
has put forth plans to curb greenhouse gas emissions
(so-called Nationally Determined Contributions; NDCs)
under the Paris Agreement and the national Climate
Change Act includes targets for a low-emission society,
including a reduction in greenhouse gas emissions of
40% by 2030."¢ Nevertheless, today, all of the country-
wide NDCs are not yet enough to get us on a trajectory
below a 2°C warming, let alone a 1.5°C pathway.
Circular economy strategies have a large part to play in
making this happen. A 1.5°C world can only be circular.
Clearly, there is ample space for thorough plans to be
implemented into Norway's strategies and policies
moving forward.
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A SOCIAL AND ECONOMIC CROSSROADS

This year, 2020, launched the world into a chaos that
had long been predicted, but hardly prepared for;
covid-19. The pandemic and economic distress it is
causing globally thrust a magnifying glass on the
economy and its cracks. The early warnings have long
been clear; embedded deep within the ‘take-make-
waste’ tradition lies a toxic cocktail of linear risks.
These range from highly dependent global supply
chains, material extraction occurring at a faster rate
than regeneration and an economic model focused on
delivering profits and infinite growth at the expense
of stability and resilience. As a result, in a resource-
constrained world with high-impact megatrends of
rapid population growth and widespread urbanisation,
that linear model is flawed and unsuitable.

The impacts of the pandemic have dealt a swift blow
to countries across Europe and the world. Norway is
not alone in facing unemployment rates at magnitude
heights, plummeting oil prices and a recession.
Countries, including Norway, require a more resilient
system moving forward. The circular economy can
contribute to a more resilient system and labour
market by reducing the risk of negative shocks and
crises—such as climate change or pandemics—by
being more agile in its response, innovation and in
prioritising reliability over growth."”” To reap the full
benefits of the circular economy, the Nordic model can
already begin to prepare its labour market to facilitate
circular models and invest in sectors with large
growth potential. This report analyses the impact the
transition may have on work and workers in Norway
and presents a way to begin implementing change.

AN ECONOMY FULL OF POTENTIAL

Several defining aspects of the Norwegian economy can
be leveraged to contribute to the move to circularity.
This includes the underpinning model of collaboration—
tripartite cooperation—between employer and
employee organisations, and government. The model|
has greatly benefited development, especially in the
labour market. Also, Norway's infrastructure for oil and
gas is state-of-the-art, and this includes a skilled labour
thatis capable of realignment with the ambitions of the
circular economy.

Furthermore, Norway excels in recycling small volumes
of high-value resources, such as plastics, glass and
paper. It also recycles over 80% of used cars." Yet its
overall recycling rates fall well below 50%. Recycling
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must be optimised for a wider array of resources,
including low-value streams. Norway also has a large
construction sector which accounts for the biggest
resource footprint (43 million tonnes). However,
valuable construction and demolition waste is largely
not utilised through reuse or recycling. In this way,
circularity is not only low due to a lack of cycling, but
also because of the continued build-up of stock in
buildings and infrastructure, which bloats the already
swollen national material footprint, per capita. In
Norway, it is imperative—and possible—to reduce the
towering rates of consumption. The country also touts
a unique set of renewable resources and can very
much become a regenerative energy power-house.

These aspects—recycling and reuse across sectors
and reducing overall consumption levels—are just

a glimpse of the areas of the economy which can be
leveraged for circularity. In chapter four, Bridging the
Gap, we will delve deeper into six sectors that can
deliver powerful circular impact through four key
avenues of the circular economy: slowing flows (use
longer), narrowing flows (use less), cycling flows (use
again) and regenerating flows (make clean).

TRANSFORMING CONSUMER CONSUMPTION

Global economies face a recession resulting from

the impacts of the pandemic. We need to forge a

world that will be resilient in the long-term and in the
face of shocks and crises. This means, in essence, to
reduce the likelihood of these disruptions arising and
distributing the risk of impact across multiple supply
chains and approaches to value delivery, as well as an
overall more efficient resource use, both by industries
and final consumers.” Circular consumption habits,
such as choosing products made from regenerative
materials, opting in for circular business models like
sharing or renting platforms and repairing owned
products over buying new ones, need to be encouraged
and convenient. Circularity must be a tangible and
accessible option for consumption.

This report dives into the barriers, drivers and
behaviours of Norwegian consumers and suggests
interventions to make circularity more accessible. At a
time where not only governments but also citizens and
societies are looking for a ‘new normal’, now is the time
to take consumers by the hand and show them the way.

AIMS OF THE REPORT

1.

2.

Provide a snapshot of how circular Norway is
by applying the Circularity Metric.

Identify how materials flow throughout the
economy and how they may limit or boost the
current Circularity Metric.

Highlight possible interventions within
significant industries that can aid Norway'’s
transition to becoming circular and reduce its
material footprint.

Spotlight avenues for businesses and
governments to encourage circular
consumption by local consumers.

Display how government, business and unions
can prepare the labour market for the circular

transition: facilitating and accelerating the shift.

Communicate a call to action based on the
above analysis, to inform future goal setting
and agendas.

The Circularity Gap Report Norway 2020
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Measuring the circularity
of Norway

Measurements are critical to understanding the
world around us. As it becomes more urgent for
us to adapt our economic system to be more
circular, we need to provide a tactical approach

to measuring something so abstract and complex.
This section explains how we assessed Norway'’s
circularity using our measurement: the Circularity
Gap Metric. In the first edition of the global
Circularity Gap Report, in 2018, Circle Economy
launched the Circularity Metric on a global level,
but this current analysis adapts the metric

to suit a country profile. Measuring Norway's
circularity should also provide an answer to how
the Norwegian economy can formulate a plan for
moving toward circularity: it provides the initial
assessment by locating circular opportunities

and priorities in the material flows. By measuring
circularity in this way, businesses and governments
can track their circular performance over time
and put trends into context, as well as engage in
uniform goal-setting and guide future action in the
most impactful way.

MEASURING CIRCULARITY: A MEANS
TO AN END

At the heart of the circular economy is the idea of
moving away from the linearity that has dominated
value chains for more than 200 years. It means breaking
with the ‘take-make-waste’ tradition and transitioning
towards a circular approach under which we refrain
from material extraction and optimise the use of
existing materials by minimising and eliminating waste.

Closing the Circularity Gap thus serves the higher
objective of preventing further and accelerated
environmental degradation and social inequality.

In recent years, two examples of strategic and
ambitious international collaboration have guided
global movement towards the ecologically safe and
socially just space: The United Nations Sustainable
Development Goals (SDGs)?* and the Paris
Agreement.?’ Meanwhile in Europe, the Green Deal
was recently launched,?? placing the circular economy
at the heart of its efforts to create a prosperous EU
where economic growth is decoupled from resource
use, as well as the Circular Economy Action Plan,?3
which contains initiatives along the entire life cycle
of products to ensure resources are kept in the EU
economy for as long as possible.?

The circular economy is a big picture and holistic idea.
Exactly how the circular transition can deliver more
beneficial social outcomes is not a question with just
one right answer. There is no simple straight-line
solution and the feedback loops in the system run in
all directions.? In particular, three connected spheres
need to be taken into account; how resources are put
to work to deliver social outcomes via provisioning
systems. Provisioning systems comprise of physical
systems such as road infrastructure, technologies,
and their efficiencies?® and social systems, which
include government institutions, businesses,
communities and markets.?” Provisioning systems are
the essential link between biophysical resource use
and social outcomes. For example, different forms

of transportation infrastructure (railways versus
highways) have the ability to generate similar social
outcomes, but at very different levels of resource use.

In this analysis, we take the metabolism of a country—
how resources flow through the economy and are in
long-term use—as the starting point for measuring
and capturing its level of circularity. To ensure our
datais in line with the reality of Norway, we worked
with Norwegian research organisation SINTEF and

the Norwegian University of Science and Technology
(NTNU) as technical knowledge providers and Avfall
Norge as a data provider.

MATERIAL FLOWS AND FOOTPRINTS

Figure 1, on page 16, provides a schematic depiction
of the metabolism of Norway. It essentially depicts
the amounts of materials in physical weight (excluding
water and air) that are available to the economy. The
left side shows four resource groups that are the
result of domestic extraction. These are metal ores
(such as iron, nickel, titanium oxide), minerals (such

as limestone, olivine, dolomite),?® fossil fuels (such as
natural gas and petroleum) and biomass (such as food
crops, forestry and manure).

We also see on the left the volume of resources entering
the national economy through import. Because the
imported volumes are manufactured elsewhere and
transported to the country, the actual material import
footprint exceeds the amount of direct imports as
shown in the shaded colour. Together, the domestic
extraction and the import comprise the total material
input into the national economy.
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Within the economy, the materials undergo operations
to convert them into end products. Beginning with the
extraction, the resources are processed, such as metals
from ores, which are manufactured into products in

the produce stage. The finished products provide
satisfaction to societal needs and wants such as
Nutrition, Housing and Mobility, or they are exported.
Of these materials entering the national economy every
year, the majority are utilized by society as short-lived
Products that Flow—reaching their end-of-use typically
within a year, such as an apple, food packaging or a
standard toothbrush. The end-of-use resources of these
products are typically either lost or cycled back into the
economy. The remaining aforesaid materials enter into
long-term stock—referred to as Products that Last.
These products are namely capital equipment, buildings
and infrastructure.

BEHIND THE DATA

To drive our robust and data-driven decision making, we
draw from and combine two complementary methods
from the field of industrial ecology: the Economy-Wide
Material Flow Accounting (EW-MFA)?%:30:31 and Input-
Output Analysis (IOA).32:33.34 These techniques require
data, which we largely gather from the:

*  Environmentally-Extended Multi-Regional Input-
Output (EE-MRIO) databases (such as Exiobase),

« National Statistical Institutes (such as SSB),

+ and the scientific and professional arena (such as
IRP, Avfall Norge).

Systems of National Accounts (SNAs) and our affiliated
data-providers are the key sources of direct physical
input and output data used in the MFA (which maps
flows in an economy, such as the imports of products,
secondary materials, emissions and stock additions
see pages 24-25). The MFA provides a high-level
understanding of a region’s material metabolism.

The EE-MRIO database Exiobase contains both
monetary and physical data and adds a life-cycle
perspective to the analysis. Its connection with

the MFA is two-fold: the MFA is used to update the
Exiobase’s material extension and, in turn, the input-
output model derives Raw Material Equivalent (RME)
flows which are used to complement the MFA 353637

Updating the material extension is part of the larger
process of constructing a Single-country National
Account Consistent (SNAC) EE-MRIOT, which allows for

an accurate and updated calculation of production and
consumption footprints for a specific country.38 394041
With the MFA system including both direct and life-
cycle physical flows—as well as stocks—several
variants of the National Circularity Index (NCI) can be
estimated to track the country’s circular performance.

THE CIRCULARITY METRIC EXPLAINED

Taking the material footprint schematic as a starting
point, we now move to how we can measure and
capture the level of circularity of a country. This
approach builds on and is inspired by, amongst others,
the work of Haas et al.** It also borrows from the other
Circularity Gap Reports performed for a country;*
Circle Economy’s 2019 report on the Austrian economy
and the 2020 report for the Netherlands. Ultimately,
from the schematic, we can identify six fundamental
dynamics of what the circular economy transition aims
to establish and how it can do so. This translates into
two objectives and four related strategies.

* Objective one: Resource extraction from the
lithosphere is minimised and biomass production
and extraction is regenerative;

*  Objective two: The dispersion and loss of
materials is minimised, meaning all technical
materials have high recovery opportunities, ideally
without degradation and quality loss; emissions to
air and dispersion to water or land is prevented;
and biomass is optimally cascaded.

The four strategies we can use to achieve these
objectives are:#>46

+  Slow flows—Use longer: The utilisation of stocks
is optimised by, for example, extending the
functional lifetime of products, components and
materials. Long-life products are designed using
durable materials and intermediate services such
as maintenance and repair are offered.

* Narrow flows—Use less: Material use efficiency is
optimised by deploying circular design strategies
that aim to minimise material use in delivering
a product or service, it also increases the usage
rate of products. Energy use is also minimized.
This is facilitated through business models that
incentivise sharing or resources.

+ Regenerate flows—Make clean: Fossil fuels and
toxic materials are replaced with regenerative
sources. The natural capital of ecosystems is
maintained and increased in the process.*
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+  Cycle flows—Use again: Material cycling for reuse
is optimised. This includes improving the collection
of materials used in infrastructure and the wide-
scale adoption of best-available technologies for
(re)processing of resources, such as optimised
cascading, which uses residues and recycled
materials for extending biomass.

When we measure the combined effect of the above
strategies, the cycling of materials comes to the fore as
crucial. If we effectively deploy strategies focussed

on slowing, narrowing, closing and regenerating the
flow of materials, we will ultimately require fewer
materials to provide for similar needs. Because of this,
fewer materials will be used by the economy, will have
a longer lifespan and can be reused more effectively
and without harm to the environment. So, for our
Circularity Metric to capture this crucial process, we
thereby define it as measuring the share of cycled
materials as part of the total material inputs into a
national economy every year. As such, it illustrates

the current progress towards achieving the Circular
Economy'’s ultimate goal of designing out waste by
means of the four listed strategies.

We capture circularity in one number; the Circularity
Metric. The value of this approach is that it allows us to
track changes over time, measure progress and
engage in uniform goal-setting, as well as benchmark
countries’ circularity against the global rate.
Additionally, it should provide direction as to how
Norway can embrace its circular potential. When
considering other elements of the transition, it may
prove helpful to develop additional metrics to measure
progress and steer action. In particular, we assess

the material footprint of activities in the Norwegian
economy as a valuable additional measure to the
Circularity Metric.

A COMPLEX UNDERTAKING: SCOPING AND
TRADE DYNAMICS

Applying the Circularity Metric to the global economy
is relatively simple, largely because there are no
exchanges of materials in and outside of planet
earth. For countries, however, the dynamics of trade
introduce complexities to which we must adapt our
metric, resulting in certain methodological choices.*®
Firstly, in assessing a country, we can either take

a production or consumption perspective. In a
production perspective, we consider all the materials
involved in any sort of processing of production
activity, regardless of whether they are exported or
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consumed domestically. In a consumption perspective,
we can consider only the materials that are consumed
domestically. Whether we apply the metric to a
consumption or production perspective will yield
different results. In this study, we take a consumption
perspective in a bid to generate actionable insights for
the economy and consumption on the ground.

Secondly, we must consider how the material footprint
is a demand-based indicator of material flows. Most
production is ultimately driven by the demand of
consumers for a certain product or service. In an
increasingly globalized world, the chain that connects
production to consumption becomes more and more
entangled across many regions. Demand-based
indicators allow for a re-allocation of environmental
stressors from producers to final consumers. This
ensures accountability for (mostly Shift, see page 21)
countries that engage in practices such as industry
delocalisation and outsourcing of material-intensive
processes. Such an approach supports policies aimed
at reducing or shifting consumer demand, at helping
consumers understand the composite material
implications of their choices, or at ensuring that costs
of, and responsibilities for, resource depletion and
material scarcity are allocated to entities and regions
based on their roles in driving production processes
through consumption.

So, why is it imperative to reduce consumption?

Well, impact prevention through reduction is better
than mitigation in all cases. This is reflected also by
environmental management hierarchies (for example,
the circular economy waste management hierarchy)
wherein reduction of production and consumption

is always the preferred and most effective strategy.
Therefore, it is imperative for us to also consider
methods to reduce Norway'’s large material footprint,
relative to its population size.

Thirdly, when considering what Norwegian citizens
consume to satisfy their needs, we must apply a
nuanced lens to the direct imports; meaning we work
out the full material footprints of the products. To
account for the material footprint of raw materials is
straightforward, but this is not the case with semi-
finished and finished goods. A motor vehicle, for
example, may weigh 1 tonne when imported, but all
the materials used to produce and transport it across
global value chains can be as much as 3.4 tonnes. To
represent actual material footprints in imports and
exports, we apply so-called raw material equivalents
(RMEs) in this study.

Finally, the Circularity Metric considers all secondary
materials as adding to a country’s level of circularity.
These secondary materials can be part of those cycled
within the country, as well those that are imported or
exported, either as waste destined for recycling or as
secondary materials embedded in traded products.
However, estimating the shares of traded secondary
materials is a difficult undertaking, so we introduce
an important assumption: in order to estimate the
volume of secondary materials imported, we apply
the average Global Circularity Index (GCl)—calculated
per resource group—to the net direct imports of the
country (aggregated by resource group). Because

the GCl includes waste for recycling and partially

also secondary materials, we assume that this is a
good proxy for the estimation of the total amount of
secondary materials in the system. The underlying
assumption is that—although varying in terms of
volume—imports of every country have the same
average share of secondary materials per resource
group. To understand the amount of secondary
materials that are consumed domestically, rather
than are exported, we make our second assumption:
that the share of secondary materials in the total
consumption of raw materials is equal to the share of
imported and domestically cycled secondary materials
in the total input of raw materials.*

PRACTICAL CHALLENGES IN QUANTIFYING
CIRCULARITY

Providing a year-zero baseline measurement of the
circularity of a national economy based on resource
flows offers many advantages, not least that it can
be used as a call to action. But the circular economy
is full of intricacies, and therefore, simplifications
are necessary, which result in limitations that must
be considered. Some detail needs to be shed for the
benefit of having an updated and relevant figure of
circularity to guide future legislative action.

*  There is more to circularity than cycling.
A circular economy strives to retain the value and
complexity of products for as long as possible, with
as little degradation as possible.
The cycling back of resources measured in the
circularity metric is only one component of
circularity. The Circularity Metric does not, however,
explicitly consider other strategies that are core to
building a circular economy such as asset sharing,
reuse, lifetime extension or remanufacturing. These
strategies reduce the necessity for new product

creation, thereby preventing waste volumes and
slowing down material flows, but they are difficult
to measure in this model.

+ Lack of consistency in data quality. Whilst
data on material extraction and use are relatively
robust, data on the end-of-use stage—Ilandfill,
incineration, composting, for example—are weak,
thereby presenting challenges in quantifying
global material flows and stocks. The weak data
isin part due to the complexity of waste, which
is heterogeneous, geographically spread out and
categorised differently across statistical sources.

* Quality loss and material degradation. The
metric focuses on the end-of-use cycling of
materials that re-enter the economic system but
does not consider in what composition, or to
what level of quality. As such, any quality loss and
degradation in processing goes unconsidered.

In this way, a plastic bottle made from PET
(polyethylene terephthalate) may re-enter the
economy as a secondary material—recycled

PET (rPET). Its quality will determine whether it
is to be utilized for building park benches, for
example, or if itis re-introduced to manufacture
food-grade plastic products. This variance would
not be documented in the metric but has strong
implications regarding material degradation.

* Relative compared to absolute numbers. The
Circularity Metric offers a percentage of the total
circularity performance from start to finish by
considering the relative size of cycled materials as
a share of the total material input. This means that
as long as the amount of cycled materials increases
relative to the extraction of new materials, we
see the statistic improving, despite the fact that
more virgin resources are being extracted. The
statistic, in this case, would show progress, despite
a key objective of the circular economy not being
met. In order to extrapolate the metric and avoid
these uncertainties, it must be accompanied by
contextual numbers for the full story.

For a more exhaustive look into the methodology
behind the circularity gap, you can visit our website:
www.circularity-gap.world/methodology
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SIZING

RWA
GAP

Low metric, sizeable
opportunity

Norway is 2.4% circular. This section investigates
the specificities of the resource footprint of the
national economy. This includes how resources

are used and at what volumes, as well as how

it serves key societal needs and wants, such as
Nutrition and Services. It also assesses how raw
materials are processed and assembled to become
the products that address local needs. Visualising
what happens at end-of-use sheds light on the
accumulation of materials in products, goods and
the built environment around us. Furthermore, it
reveals that Norway’s material footprint, per capita
is one of the highest in the world; it is important to
reduce domestic consumption. These observations
provide a clear starting point to identify where
different sectors and supply chains should focus
their strategies going forward.

GLOBAL CIRCULARITY GOES FROM
BAD TO WORSE

Circle Economy’s 2020 edition of the global Circularity
Gap Report identified that, for the first time in history,
more than 100 billion tonnes of materials are entering
the global economy every year. But as global resource
use reached new heights, the Circularity Metric wilted
from its 2018 rate of 9.1% to 8.6% in 2020. The reasons
for this on the global stage are threefold. Namely, high
rates of virgin material extraction; ongoing stock build-
up to feed a ballooning population and low levels of
end-of-use processing and cycling.

The consumption of resources varies across continents
and geographies, however. In light of the analysis in
the 2020 Report, we see that Norway fits the Shift
country profile—alongside most other high-income
countries in the global North (see textbox). This means
that it scores very highly on the United Nations’ Human
Development Index (HDI), between 0.8 and 1, but its
Ecological Footprint—an indicator that accounts for
human demand of biological sources—reflects its
mammoth level of consumption. If everyone on earth
were to live like Norwegians, we would require the
resources of almost three and a half planets.

In this way, the classic profile of a Shift country is one
of high impact: these countries produce 66% of gross
domestic product (GDP), while having only 20% of the
global population. They also consume the largest share
of the 100.6 billion tonnes of materials globally and are
major world-traders. The pressure is on them to shift
away from over-consumption of the planet’s resources

in servicing their relatively affluent and comfortable
lifestyles. Their role in terms of global circularity is also
prominent—the true impact of Shift countries extends
far beyond their national borders, with much of the
environmental and social costs incurred elsewhere.

NOT THE SAME BUT SIMILAR: DIFFERENT
COUNTRIES COMMON NEEDS

Despite clear divergences between countries, suitable
circular economy strategies can be developed based
on discernible common needs. Based on the two
dimensions of Social Progress—indicated by an HDI
score—and Ecological Footprint, countries fall into
three broad profiles:

Build— A low rate of material consumption
per capita means Build countries currently
transgress few planetary boundaries, if any
at all. But they are struggling to meet all
basic needs, including HDI indicators such as
education and healthcare. Country examples:
India, Bangladesh, Ethiopia.

Grow— These countries are manufacturing
hubs, hosting an expanding industrial sector
and leading the way when it comes to building.
This rapid industrialisation, as well as a growing
middle class, have occurred concurrently with
rising living standards. Country examples:

Latin American nations, China, Brazil.

Shift— Home to a minority of the global
population, material consumption in Shift
countries is 10 times greater than in Build.
Their extraction of fossil fuels is relatively high,
as is their participation in global trade.

So despite high HDI scores which result in
comfortable lifestyles, these countries have a
way to go in consuming resources in line with
the planet’s resources. Country examples:
United States of America, EU member states,
Middle Eastern nations.
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SEVEN SOCIETAL NEEDS & WANTS

Societies need to not only survive, but thrive, and resources are needed to fuel the living. Here we
describe the seven key societal needs and wants and which products and services they include,
as well as the volume of materials it takes to fulfil them in Norway. Since various products can

be allocated differently, here we make our choices explicit. For example, 'radio, television and
communication equipment' can be classified either as part of the societal need 'communication’,
or as 'consumables'. We decided to subsume it under 'communication’.

HOUSING

The need that represents the second
largest resource footprint, with 39.4
million tonnes, is for construction and
maintenance of houses, offices, roads
and other infrastructure.

NUTRITION

The biggest category in terms of resource
use is nutrition. Agricultural products
such as crops and livestock require 51.2
million tonnes per year. Food products
have short life cycles in our economy,

being consumed quickly after production.

MOBILITY

A considerable resource footprint is
taken up by the need for mobility;

35.1 million tonnes. In particular, two
resource types are used: the materials
used to build transport technologies and
vehicles like cars, trains and airplanes;
plus, predominantly, the fossil fuels used
to power them.

SERVICES

The delivery of services to society ranges
from education and public services, to
commercial services like banking and
insurance. The material footprint is
modest, 36.5 million tonnes, in total and
typically involves the use of professional
equipment, office furniture, computers
and other infrastructure.

CONSUMABLES

Consumables are a diverse and complex
group of products—such as refrigerators,
clothing, cleaning agents, personal-care
products and paints—that generally have
short to medium lifetimes in society.
Textiles including clothing also consume
many different kinds of resources such as
cotton, synthetic materials like polyester,
dye pigments, and chemicals. They account
for 26.6 million tonnes worth of resources.

HEALTHCARE

With an expanding, aging and, on
average, more prosperous population,
healthcare services are increasing
globally. Buildings aside, typical resource
groups include use of capital equipment
such as X-ray machines, pharmaceuticals,
hospital outfittings (beds), disposables
and homecare equipment. This accounts
for 29.9 million tonnes in Norway.

COMMUNICATION

Communication is becoming an
evermore important aspect of today’s
society, provided by a mix of equipment
and technology ranging from personal
mobile devices to data centres.
Increased connectivity is also an
enabler of the circular economy, where
digitisation can make physical products
obsolete, or enable far better use of
existing assets, including consumables,
building stock or infrastructure.
Resource use in this group is less intense,
standing at 15.8 million tonnes.

THE MATERIAL FOOTPRINT SATISFYING
SOCIETAL NEEDS IN NORWAY

The figure on the next page builds on the schematic
material footprint diagram in figure one on page 16. It
dives into the material metabolism of Norway;

linking how four resource groups (minerals, metal ores,
fossil fuels and biomass) satisfy the seven key societal
needs and wants shown on page 22. From left to right,
the figure shows the domestic extraction of resources
(Take) which amounts to 333.8 million tonnes,
through the mining of minerals or the production of
crops in agriculture or forestry to produce timber for
construction, for example. These extraction processes
result in raw materials like wood or sand. However, in
a national context, domestic extraction represents
only one of the inputs to the economy, which include
also direct imported products, 74 million tonnes

as well as imports of waste, 0.3 million tonnes, and
of secondary materials, 2.5 million tonnes.
Re-exports—products that are imported and without
any processing are exported again—do not make up

a significant part of Norwegian imports and therefore
are not explicitly quantified in this study.

When considering not just the direct imports, but also
the Raw Material Equivalents (RMEs), as previously
introduced on page 18, we see that Norway imports
151 million tonnes of RMEs for a total raw material
input of 485 million tonnes. The raw materials
typically undergo processing (Process), for example
in the production of metals from ores, cement from
limestone, or refined sugar from beets. The total
amount of processed materials, which on top of raw
material inputs also includes local and imported
secondary materials, amounts to 488.7 million
tonnes. Subsequently, these refined materials can be
used for the manufacturing (Produce) and assembly
of products like automobiles from metals, plastics
and glass, or the construction of roads and houses.
These finished products can, in turn, be distributed
and delivered to provide services (Provide) and access
to products that can satisfy societal needs and wants
locally or be exported. In 2017, Norway exported
some 228.4 million tonnes of final products with

an associated RME of 252.1 million tonnes and 0.14
million tonnes of waste. According to our estimates,
a total of 2.5 million tonnes of secondary materials
were exported in the same year, which leads to a

total volume of approximately 235 million tonnes

of materials consumed by Norwegians, of which 5.5
million tonnes were either secondary materials, 4.9
million tonnes, or reused waste, 0.6 million tonnes.*°

Essential to identifying and addressing opportunities
for a more circular economy is what happens to
products and materials after their functional use in our
economy (End-of-use). This is mostly related to the
235 million tonnes of material consumption: Norway'’s
consumption footprint. In Norway, the total amount

of waste generated amounted to 14.6 million tonnes,
of which 4.4 million tonnes came from Products That
Last and 10.2 million tonnes from Products That Flow.

Of the total 15.7 million tonnes>’ of waste being
treated, 5.5 million tonnes, that is 35%, are either
recycled or directly reused, whereas the other 10.2
million tonnes are lost indefinitely. Of the latter,

3.9 million tonnes, ends up incinerated while the
other 6.4 million tonnes>? is either landfilled or
treated in unspecified ways. Remarkably, about 65%
of the landfilled waste* is made of contaminated
soils and mixed waste. Aside from materials going to
waste, 119 million tonnes are added to stock (Net
Stock Additions) in the form of capital investments
such as buildings and infrastructure, machinery and
equipment. Another 21.5 million tonnes are released
into the environment as emissions mostly of fossil
origin. The remaining 1.3 million tonnes are dispersed
into the environment as a deliberate, or unavoidable
consequence of product use. This includes fertilisers
and manure spread on fields, or salt, sand and other
thawing materials spread on roads and the erosion
of metals. Finally, 77.4 million tonnes are made of all
emissions, materials and waste either generated or
dispersed in trading partner’s regions as a result of
Norwegian final demand.

UNCOVERING THE MANUFACTURING FLOWS
OF THE NORWEGIAN ECONOMY

The data paints a picture of a country with a number
of compounding resource use and trade realities that
result in a limited Circularity Metric of 2.4%. It's clear
that we further consider other measurements of
circularity and opportunity in Norway. Key here is the
country’s material footprint. This mammoth footprint,
per capita, can be reduced by 64.8%, and the Metric
increased to 45.8%.

The Circularity Gap Report Norway 2020 23



THE MATERIAL FOOTPRINT
SATISFYING SOCIETAL NEEDS IN NORWAY

Figure 2 Norway'’s national resource footprint behind meeting key societal needs is depicted in this Sankey.
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A HEAVY IMPORT-EXPORT NATION

The material footprint diagram is essentially
employed to assign all of the resource use by the
Norwegian population to final consumption; but in

a trading nation such as Norway, we cannot ignore
the massive impact of imports and exports on the
material flows of the country. Of the 234 million
tonne consumption footprint, only 86.4 million
tonnes, 36.7%, originate within the national border
itself. Essentially, Norway’s import and export rates
are amongst the highest in Europe, but there is a
significant difference between the two categories.
Norway mostly exports raw materials, such as in the
oil and gas trade, fish (salmon in particular), non-
ferrous metal ores, nonmetallic minerals and timber
products. In 2017, Norway exported 228.4 million
tonnes worth of products with an associated footprint
of 252.1 million tonnes. Imports, on the other hand,
have a raw material equivalent (RME) value four times
that of direct imports. This is because they are largely
highly processed goods ready for consumption, which
often tend to be non-circular and follow intricate—
sometimes inefficient—global material supply chains.

HIGH CONSUMPTION, LOW WASTE
PRODUCTION

At 44.3 tonnes per person, per year, Norway

touts a high material footprint. It also has a large
biomass footprint of 45 million tonnes (biomass
largely consists of food and nutrients, but also

crops and wood). However, when coupled with the
per capita waste production, we see the image of

a country that consumes a lot, but wastes little. At
2.76 tonnes per person, per year, Norway's rate is

far lower than other Shift countries —such as the
Netherlands which has a rate of more than 9 tonnes
per person, per year. However, this is also because
the majority of Norwegian waste is generated

abroad in the production processes of imports, and
Norway reportedly imports a lot of finished goods.
The RME values of such goods must account for the
raft of processes undergone abroad. For instance,
the extraction of the iron ores, followed by melting,
casting, rolling, finishing and coating it into a final steel
plate or bar, as well as all the scrap and waste that are
generated in the process.
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LIMITED WASTE REUSE AND CYCLING

Although waste production in Norway is relatively

low, the volume of this that is cycled and reused is

also limited. The total amount of waste generated
domestically is 14.6 million tonnes, while 10.3 million
tonnes is lost and landfilled. Of the domestic recycled
materials—which amounts to only 30% of waste—the
data displays how Norway only excels in very small
volumes of certain high-value recycling streams. These
largely stem from its efficient packaging take-back and
recycling schemes; of the country’s high-value recycling
streams, 99.4% of metals, 64% of plastics, 91% of glass,
85% of organic waste and 86% of paper are recycled.

However, these blindingly high recycling rates are
dimmed due to large volumes of hard-to-recycle
waste. This includes mixed waste from households,
construction waste, oils and hazardous waste
stemming from the manufacturing industries and
contaminated soils. Clearly, as two thirds of all waste
comes from these hard-to-recycle streams, this needs
to be addressed in pursuit of circularity. Indeed,
despite its large construction sector, modest levels of
construction and demolition waste cycling show that it
does not readily engage with this rich opportunity. Of
all waste generated, construction accounts for about
20%, but Norway's recovery rate of these materials is
only 28.8%. Alongside this, the level of waste that is
recovered through reuse applications is also not high,
and this can be attributed to a number of aspects.
Typically, agricultural sectors produce large volumes of
compostable waste, but Norway has a relatively small
national sector.

LOCKED AWAY

The Norwegian material footprint is one of the highest
per capita in the globe. Init, it is important to consider
the gigantic levels of stock additions; materials that
become embedded in long-term, durable products.
The estimated Net Addition to Stock stands at 22.7
tonnes, per person, per year—compared to 4.9 tonnes
in the Netherlands. Additions to stock consist largely of
capital investments such as infrastructure, buildings,
machinery and equipment, but also bunker fuels.
These Products that Last have long life-spans and
essentially, these valuable materials are locked away
until they become available again at end-of-life. From

a circular economy point of view, adding materials to
your stock is not a problem, if the products created
with them are produced and designed in a circular
manner and as long as a country does not endlessly
maintain these high levels of stock additions.

A LIMITING COMBINATION

Ultimately, the combination of these hardwired linear
conducts limits Norway's circular potential. In efforts
to bridge the national Circularity Gap, we consider
‘what-if’ scenarios in the next chapter. These not only
aim to bring up the Circularity Metric, but importantly,
reduce the material footprint. Impact prevention
through reduction is better than mitigation in all cases.
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Exploration of 'what-if'
scenarios for key sectors

Now that we have presented how the Metric is
derived and investigated the message it portrays,
it's time to analyse the findings and suggest

a remedy. First, we identify some of the most
impactful sectors of the economy, which we
procure based on either a Mass, Value or Carbon
level; as well as their potential to reduce the
material footprint. For the chosen sectors, we
then formulate scenarios that are purposefully
constructed to explore and entertain the
‘what-if’; free from the constraints of feasibility
from a political, social or behavioural (change)
standpoint. They serve as an exploration of a
potential path forward but also sketch which type
of sectors and interventions are most impactful
in terms of steering the Circularity Metric and
material footprint.

‘BANG FOR THE BUCK’: SCORING SECTORS
ON THE MASS-VALUE-CARBON NEXUS

We have funnelled our energy for the ‘what-if’
scenarios into six key areas. These scenarios are called
(1) Circular construction, (2) Total transition to
clean energy, (3) Circular food systems, (4) Green
transport system, (5) A strong repair, reuse &
recycling economy and (6) Circular forestry and
wood products. By focusing on a few key sectors, we
can dive deep and apply a diagnostic lens to identify
where we can best apply interventions to increase
the circularity of Norway. In making our decision,

we zoomed into the material flows associated with
different areas and sought to complement this
information with data on how the sectors score on
their material consumption®* (Mass), financial value
creation®® (Value) and greenhouse gas emissions>®
(Carbon); the Mass, Value and Carbon (MVC) nexus.
This holistic tool allows us to identify the key areas
which can deliver the highest possible environmental
impact when applying circular strategies.

Itis also