








4.1 INNOVATION PLATFORM CIRCULAR COPENHAGEN

Challenge

Circular economy is in rapid development. New technol-
ogies, solutions, and knowledge are generated rapidly,
and companies need to cooperate with the cities in order
to meet the needs, test their solutions, and have them
adjusted to the market.

Recycling solutions are still outstanding for many ma-
terial types. An analysis of waste sent to incineration in
2016 shows that approx. 20% cannot be recycled with the
technologies and solutions available today.

Solution

In order to ensure that work under Circular Copenhagen
continuously reflects technological developments and
the latest knowledge, the innovation platform Circular
Copenhagen will be established. The innovation platform
is to form the basis for radical innovation of new solutions
for selected problems in the waste and resource field.
This will be done in close interplay with innovative com-
panies and knowledge institutions.

Circular Copenhagen has to aims. Firstly, an organisa-
tional setup with external experts will be developed and
established. They are to channel the latest knowledge
about technological development and innovative solu-
tions from all over the world into the implementation of
Circular Copenhagen .

Secondly, the external experts are to qualify tendering of
a number of concrete innovation collaborations. The aim
is to launch and complete three to five open innovation
collaborations with Danish and foreign companies, re-
search institutions, etc. The collaboration projects aim to
develop new, circular solutions for management of se-
lected resource flows in close collaboration with the most
innovative parts of industry. Focus will be on those resid-
ual wastes for which we have no recycling solutions today.

Effect

The measure will increase recycling by developing and
implementing new solutions. The transition to a circular
economy is supported.
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4.2 REUSE OF CONSTRUCTION MATERIALS FROM
THE CITY'S PROPERTIES

Challenge

The City of Copenhagen owns a large number of prop-
erties that are regularly renovated while other properties
are obsolete, needing demolition and replacement. The
buildings that are demolished often contain many materi-
als that can be reused in new buildings. One of the major
barriers for this to happen is timing. Rarely, a building is
demolished and a new one is constructed needing ex-
actly those materials that are demolished here and now.

Solution

In view of increasing the reuse of construction materials
in municipal buildings reuse and recycling of construc-
tion materials will be included as a criterion/requirement
in tender documents; in this way the City will obtain
knowledge and experience in using tendering as a tool to
promote recycling.

During a two-year period it will be investigated whether a
physical materials yard for storage of construction mate-
rials until their reuse in new buildings or renovation of the
City's other properties has the intended effect. In addi-
tion, it will be investigated whether a digital solution can
be established using information available today in exist-
ing private apps and websites. The digital solution can be
asupplement or an alternative to a materials yard.

Itis not possible to finance this measure through house-
hold or commercial fees. The development of require-
ments for recycling of construction materials and the
associated testing must be financed through budget ne-
gotiations and within the budgetary framework of building
project appropriations. In addition, there will be a synergy
effect with the EU project CIRCulT concerning knowledge-
building about inclusion of requirements in tender
documents and concerning the suitability for recycling

of different construction materials. The physical materials
yard must be financed through budget negotiations.

In a long-term perspective experience from tendering
will be incorporated into the City of Copenhagen’s
requirements for building and construction Environment
in Building & Construction.

Effect
The measure supports the transition to a circular economy.



4.3 ENSURING DEVELOPMENT OF CIRCULAR
MATERIAL FLOWS OF HIGH QUALITY

Challenge

In the transition to a circular value chain in which re-
sources are reused and recycled again and again, one link
in the value chain is often missing: the value-creating link.
This means that the necessary treatment (such as collec-
tion at source, storage, sorting, preparation, and manage-
ment in small or standardised categories of materials)
may be a prerequisite for resources to go back and be
recycled in the production line at the highest possible
quality. When the circular value chain has been estab-
lished, it is necessary to ensure treatment of high quality
in all the links in the value chain in order to uphold the
value of the resources. A higher value than what is often
possible today.

Solution

The City will support and facilitate meetings between the
players in the entire value chain and knowledge institu-
tions in order to establish the basis for jointly creating
new solutions. The aim is to create sustainable business
models so the resources collected by the City can be
used as valuable materials on a market, thereby being
turned into new products. In addition, the City will inves-
tigate in which value chains it is possible to improve the
quality of collected resources so that they can be recycled
at a high quality and thereby get a higher value for the
City and Copenhageners. Together with relevant players
from the value chain the City will demand and support
the development of solutions so the value contained in
the resources can be upheld throughout the recycling
process. This includes the way in which the design of
products can be adjusted in view of attaining high-
quality recycling, such as designing the products in

view of easier sorting.

It may also be possible across the value chain to establish
entirely new systems, such as a take-back system for take-
away packaging from the city’s coffee and food shops.

Effect

Solutions will be created so that in the future the rate of
recycling will be higher, of a higher quality and thereby
of higher value. Knowledge will be shared across value
chains creating an understanding of the market, which
can lead to new business models and potentials. Hereby,
the transition to a circular economy is supported.

Measures Topic 04

4.4 INCREASING QUALITY AND VALUE OF PLASTICS

Challenge

Today, most of the separately collected plastics are recy-
cled into new products. However, the quality of the prod-
ucts produced from the plastics varies much. A large part
of the plastics can become products of an even better
quality. When the quality of the produced plastic prod-
ucts is not sufficiently high, this is a barrier to having the
materials recycled over and over again. The City wishes

to ensure the best possible utilisation of the large volume
of plastic resources and to have as high a quality as pos-
sible. If plastics are to be recycled at a higher quality it is
necessary to disassemble, fine-sort, and reprocess waste
plastics into a valuable raw material. Methods must be de-
veloped across the value chain until this is achieved at the
best possible level with focus on the value-creating link.

Solution

The City is operating a test plant for the sorting of plastics
and will continue to be a key contributor in the value chain
based development of solutions of the future (sorting,
washing, and reprocessing of post-consumer plastics).
Thanks to the test plant it is possible to develop solutions
in practice and to demonstrate how the different plastic
resources can be converted to raw materials in demand.
We have already succeeded in developing new saleable
products together with a number of companies. This
work is to be developed further in the planning period,
and in collaboration with companies recycling solutions
will be developed bringing down the costs associated
with the management of plastics. This will result in sec-
ondary raw materials of high quality. Companies will be
able to test their products at the plant, and thereby the
City can support good design practices and enhance
strategic partnerships with the retail trade.

In addition, the plantis to be used as a testing platform
for new technologies such as robotic sorting. It will be
investigated whether this can increase the quality of
recycling.

Effect

Solutions for the management of collected plastics will
be developed to ensure that more items can be recycled
at a higher quality. This may be, for instance, to ensure
that food-approved plastics can be recycled into food-
approved plastics. Hereby, the transition to a circular
economy is supported.
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4.5 LEARNING FOR CHILDREN AND YOUNG PEOPLE
AND PARTICIPATION IN WASTE PREVENTION AND
WASTE MANAGEMENT

Challenge

Children and young people make up a considerable
proportion of the population in Copenhagen, and also in
the future they must contribute to attaining the targets
for recycling, CO2 reduction, and reuse. There are around
70,000 children in Copenhagen'’s institutions, and they
will be the users of the waste management system in the
future. Itis important that they learn to sort their waste
atschool and at home, so in the future they can manage
waste correctly and act as waste ambassadors.

Solution

The aim is to bring about a basic resource-awareness
among all children and young people in the schools and
institutions of the city. This will be done through learning
in curricula regarding waste sorting and circular econ-
omy. A curriculum is to be developed transferring knowl-
edge and behaviour from teaching to everyday routines
at home. Activities will be based on the good experience
gathered under Resource and Waste Management Plan
2018. Against the background of this experience activi-
ties will be further developed to ensure that the teaching
curricula are anchored as a regular and integral part of
the overall curricula of the schools. Experience shows
that knowledge about waste and sorting must be main-
tained among children and adults; therefore, the cur-
ricula are planned as recurrent and integral parts of the
annual programme of schools and day-care institutions.
The measure must be based locally and adapted to the

Measures Topic 04

daily life of each school and institution. The aim is that
resource-awareness and sorting of waste is a subject
children discuss with their parents and friends, thereby
giving it an awareness-raising impact.

This will be a measurement parameter in the continuous
effect measurement of the activity.

The activities are interlinked with measure 1.5 Waste
sorting in all citizen-focused institutions of City of Copen-
hagen, since this measure covers organisation and imple-
mentation of the practical collection in the institutions,
with measure 3.1 Recycling centres as reuse centres, and
with measure 1.4 Waste solutions in streets and other
public areas. The measures are used as the starting point
of curricula where pupils act as local waste ambassadors
and contribute with ideas for how to increase recycling.
The measure is supported by educational activities at
Amager Resource Centre and Vestforbraending.

Effect

Itis expected that Copenhagen'’s children and future
generations acquire good sorting habits through cur-
rent education regarding waste sorting at institutions
and schools, along with knowledge about the correlation
between resource and energy consumption. This will in-
crease the rate of recycling along with a reduction of CO2
emissions. The activities also support more reuse and
provide the children with an insight into circular econ-
omy. The children will gain insight and knowledge that

is supported, among others, by visits to waste treatment
facilities. This will contribute to putting an end to myths
and prejudices about the waste management sector.
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4.6 COPENHAGENERS AS CIRCULAR CONSUMERS

Challenge

When a Copenhagener wishes to buy products that are
more circular it is difficult to identify the right product to-
day. There is no labelling system, and circular criteria only
just start being incorporated into eco-labels such as the
Nordic Swan. This means that far more items than neces-
sary are discarded today, because they are not designed
and produced in view of the circular economy.

Solution

It must become easier to choose circular products. Either
because they are produced from recycled materials, or
because the business model supports a long useful life.
This may be, for instance, leasing under which the repair
is part of the agreement, or by taking into account that
the product must be recyclable after its useful life.

Copenhageners should be supported in choosing
circular products, for instance such where the repair
is included as part of the business model.

Measures Topic 04

The City must inform Copenhageners about what should
be considered when a consumer wants to consume in a
circular manner. This information will be made available
to Copenhageners in order to make it easier for them to
choose circular products, should they so wish.

Effect

The measure will promote the circular economy by pro-
moting the market for circular products and by reducing
volumes of waste that the City is to manage. When more
products are designed for recycling the quality of recy-
cling and thereby also the overall recycling improves. The
vision for the circular economy is a carbon neutral econ-
omy, and therefore higher demand for circular products
and services will lead to lower CO2 emissions.
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4.7 DEVELOPMENT OF LOGISTICS FOR REPAIR OF FURNITURE AND LONGER LIFE OF ELECTRONICS

Challenge

The City's equipment and furniture is expensive and
many resources and much energy are used for manufac-
ture and procurement. Most staff members are aware of
this fact, and therefore it is important that the municipal
institutions ensure repair and thereby a longer life of
equipment and furniture. Also, it is important that the
institutions demonstrate that the use and discard culture
is not ideal for Copenhagen, but that second-hand equip-
ment and furniture have a value by themselves along with
a history that supports the Plan’s objective of more reuse.
In addition, it is beneficial for the City both in terms of the
economy and the environment to make reuse in the City's
institutions more efficient. The existing website Genbrug-
sportalen (the reuse portal) has been established with
the aim of passing on items across administrations and
institutions of the City. The challenge of an online portal is
that the timing is not always right when someone needs
to pass on second-hand items and others need them.
There is a major potential in communicating to the staff
members of the City about the environmental and eco-
nomic benefits from reuse.

Solution

Trials are to be made with the establishment of logistics
that can match the need for outlets and procurement of
items. This may be, for instance, through the establish-
ment of a storage facility for temporary storage.

A chair with a hole in the cover that the after-school care
will no longer use will in future be repaired and given a
new life, e.g. at the library.

Trials will also be made with repair of equipment and fur-
niture, IT equipment, etc. in order to increase reuse and
the useful life of products. It will be investigated whether
parts of the staffing needed for the storage facility and
management of the web portal can take the form of inclu-
sion of unemployed Copenhageners into the labour mar-
ket. In this way this measure can contribute to the City’s
Social Strategy. The storage facility will act as a showcase
demonstrating how to make reuse and employment go
hand in hand.

The activities as well as the economic and environmen-
tal effects will be communicated to Copenhageners at
schools, day-care institutions, and others locations where
many Copenhageners are in contact with the City's in-
stitutions. In addition, the results will be communicated
internally in the City’'s institutions in view of disseminat-
ing the options for reuse and of informing the many staff
members that are also citizens in Copenhagen about the
options for reuse.

Effect

When Copenhageners and City employees see that the
City reuses and extends the useful life of equipment and
furniture this is expected to affect Copenhageners’ own
behaviour. When furniture and other items get a longer
useful life this is waste minimisation, and thereby the
total costs of waste management in Copenhagen will be
reduced. The activities will increase reuse and thereby
reduce waste arisings in the municipal institutions. Very
often, equipment and furniture that the institutions no
longer use will be discarded as bulky waste.

The measure cannot be financed from the waste fee, and
financing must be found elsewhere.
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Topic 05

Increased recycling of industrial
and commercial waste

More than half of the city’s commercial waste from offices
and shops is sent to incineration, which causes an exten-
sive loss of resources. Often, the reason is lack of knowl-
edge among companies about what can be recycled and
how the company establishes a scheme for the collection
of recyclable wastes. Businesses located in buildings
with a mix of residential and commercial use can use the
municipal containers for residual waste, if an agreement
has been entered to this effect. But we often see conflicts
of interest when businesses share waste containers with
residents, just as it may be difficult to find space for addi-
tional containers for correct sorting.

The management of recyclable industrial and commer-
cial waste takes place in an open market, so businesses
themselves must ensure correct management and dis-
posal. The City will focus on two measures offering dia-
logue and collaboration to support the business commu-
nity in waste sorting cf. the Statutory Order on waste.

Potentially, construction waste contains many resources
for recycling and reuse, but also substances of concern
that may be harmful to humans, animals, and vegetation.
It is essential to introduce measures ensuring that the

The topic covers the following measures:

Measures Topic 05

potential for recycling is utilised and that buildings are
cleaned correctly before demolition.

The three measures together are to increase reuse and
recycling of industrial and commercial waste and con-
struction waste. The measures support the target of recy-
cling of 70% of industrial and commercial waste by 2024.
In addition, the measures contribute to complying with
the Climate Plan by reducing CO2 emissions from waste
management and bringing down environmental burdens
associated with the disposal of xenobiotic substances.

Facts

The City of Copenhagen’s waste arisings are distrib-
uted on household waste, industrial and commercial
waste, and construction waste. Waste arisings are
distributed as follows: one third household waste,
one third industrial and commercial waste, and one
third construction waste - approx. 600,000 tonnes
in total. In the construction sector the rate of recy-
cling is very high - approx. 80%, while the remaining
industrial and commercial waste reaches a rate of
recycling of 38% (2015 data).

5.1. Increased recycling of industrial and commercial waste
5.2.  Industrial and commercial waste in mixed residential and commercial buildings - better solutions
5.3. Cleaner recycling of resources in construction and demolition waste

Effect and economy

The measures will in particular increase the recycling of industrial and commercial waste and lead to CO2
reductions. The measures are to be financed through taxes. 25% of measure 5.2 will be financed through

the fee on household waste.

Topic 05
Increased recycling of
industrial and commercial waste

Economy - DKK million

Investment Derived operation Total costs
objectives in planning period
e 15% increase in collection of industrial and commercial 35 0 35

waste for recycling (approx. 25,700 tonnes of waste).
e Approx. 9,600 tonnes CO2 reduction.
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5.1. INCREASED RECYCLING OF INDUSTRIAL
AND COMMERCIAL WASTE

Challenge

Industrial and commercial waste accounts for 218,000
tonnes or approx. one third of waste in the City of Co-
penhagen, distributed on some 30,000 waste generating
businesses. More than half of the waste sent to incinera-
tion from these businesses is suitable for recycling. Busi-
nesses must source-separate their waste and enter agree-
ments with waste collectors on management of their
waste. Most businesses want to comply with the require-
ments for source-separation, and many businesses see
economic savings through their source-separation. But
many businesses need knowledge and guidance about
the possibilities.

Solution

The aim of the measure is to inform Copenhagen'’s busi-
nesses about recycling and waste management. There
will be a special focus on challenges relating to those
waste fractions for which companies have difficulties in
finding a recycling option despite the fact that technically
they can be recycled.

A task force will be established with experts in the field of
industrial and commercial waste taking contact to sectors
with the largest potential for increasing the rate of recy-
cling and having focus on public events in Copenhagen.

Through dialogue and information materials on recycla-
ble waste the task force will support companies in finding
better sorting and waste prevention solutions. Through
collaboration with industry associations, trade associ-
ations, waste collectors etc. the barriers to increased
recycling will be investigated. It will also be investigated
whether there are any openings for industrial symbiosis.
We see a large potential from collaboration with neigh-
bouring municipalities and the national environmental
authorities on a harmonisation of guidelines across the
country - both relating to companies and waste treatment
facilities.

This measure builds on experience gained from Resource
and Waste Management Plan 2018. The task force has vis-
ited more than 2,500 businesses of which 9o% found the
information and guidance on correct source-separation
very useful.

Effect

The measure is expected to contribute extensively to a
higher rate of recycling of waste from businesses in Co-
penhagen. The higher rate of recycling will also lead to a
significant reduction of CO2 emissions.

Where commercial businesses and private homes
share a yard guidance should be offered
in the best possible design of waste sorting.
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5.2. INDUSTRIAL AND COMMERCIAL WASTE IN MIXED
RESIDENTIAL AND COMMERCIAL BUILDINGS - BETTER
SOLUTIONS

Challenge

Today householders can sort their waste for recycling

in many fractions. Most waste fractions can be dropped
off at the home. One and the same block can have com-
mercial leases with different types of companies. Some
companies generate a lot of domestic waste and waste
for recycling. When households and businesses have
different schemes it is necessary to keep containers apart,
making it clear which ones are for residents and which
ones are for businesses. The location of several containers
at common areas may create space problems and un-
certainties about their use, and in the last resort this may
lead to dissatisfaction and complaints between residents
and businesses.

Solution

The aim is to prepare and test a new model for guidance
for businesses and residents in the yard. The guidance
will take its starting point in present legislation and is-
sues concerning the use of containers. A new guidance
will serve as a support for dialogue with the relevant
parties: administrators, owners, residents’ associations,
residents, institutions, and companies. The guidance is
to inform about rules and requirements for waste sorting
for businesses and present proposals for how to deal with
dialogue and lay-out of common spaces in view of waste
sorting and correct waste management.

Effect

The measure will contribute to increased recycling and
COz2 reductions. Better solutions in the different yards
will lead to a better yard environment and collaboration
among the parties.




5.3. CLEANER RECYCLING OF RESOURCES
IN CONSTRUCTION AND DEMOLITION WASTE

Challenge

Construction and demolition waste accounts for approx.
one third of all waste in the City of Copenhagen. The rate
of recycling of construction waste is high, but the quality
of this recycling is generally low. The major part of reno-
vated and demolished buildings that are the sources of
this construction waste contains substances of concern.
These substances make it difficult to enhance the quality
of recycling and to have reuse integrated in the construc-
tion sector.

Solution

If reuse and circular economy in the construction sector
is to increase it is important to map and, wherever pos-
sible, remove the substances of concern and to make a
selective demolition in view of keeping the building parts
intact as far as possible.

In a selective demolition the building is demolished
carefully so the materials making up the house can sub-
sequently be used as close to their original purpose and
thereby as high up the waste hierarchy as possible. Along
with this, the materials containing problematic quantities
of xenobiotic substances must be sorted out for disposal.

In the initial design phase the City will assist private and
municipal developers in conducting a selective demo-
lition. The developer himself must make environmental
screenings and clearance of buildings so the materials to
be reused or recycled do not constitute a risk for human
health and the environment.

Measures Topic 05

In collaboration with developers and demolition compa-
nies the City will draw up a report of experience explain-
ing how selective demolition can be conducted from

a civil engineering point of view. It will describe how to
ensure that materials can be recycled and reused, includ-
ing requirements for cleaning and thermal treatment.
Experience with selective demolition will be gathered in
view of dissemination and guidance. The City will facili-
tate a dialogue between developers and the construction
sector.

The City will stop considering buildings for demolition or
renovation as construction waste and instead see them as
material banks, i.e. deposits where materials have been
stored in the building. In demolitions and renovations
materials are moved so they can be used again in another
place.

To support this work the City will draw up a number of ar-
chetypes for buildings helping to screen which materials
and problematic substances a building may contain. The
archetypes may be structured as follows: houses from
the 70s often contain this type of windows, in homes from
before 1960 a type of mortar has been used that can be
removed so the bricks can be reused, etc.

Effect

The effect of the initiative will be more construction
waste for reuse and recycling of high quality and more
construction waste being cleaner, thereby reducing the
environmental risks. In addition, heavy traffic through
the city may be reduced in some cases, since parts of the
construction waste/construction materials can be reused
in the new building at the same location.

The old stack at the HOFOR Amager power station
is demolished and the concrete is reused in the
construction of Sydhavn Recycling Centre.
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Topic 06
New technological solutions
for waste treatment

Copenhageners constantly become better at sorting their
waste, and thereby important resources are diverted from
incineration to recycling. Studies conducted by the City
show that the residual waste - despite thorough sorting

in the Copenhagen homes - still holds many fractions
that may be recycled. In several places in Europe different
treatment plants have been established such as central
sorting plants sorting the residual waste in order to arrive
at a higher rate of recycling. Inspired from such plants
and by incorporating the most recent technologies in the
coming sorting plant this plant can sort out recyclable
resources from the residual waste before incineration.

The work covers new technical solutions at a central sort-
ing plant sorting the last tonnes out of the residual waste
as well as the establishment of a biogas plant producing

biogas and fertiliser. In addition work is being done on By introducing new treatment solutions even larger
refining solutions for biowaste in connection with bio- volumes of waste can be diverted from incineration to
gasification. Biowaste contains valuable materials such recycling than today. This is a contribution to attaining

as succinic acid, lactic acid, and proteins that can be sold the target of 70% recycling of Copenhageners’ waste and
as araw material in a large number of industries. These the target of a carbon neutral capital by 2025 - as well as

raw materials can enhance the competitiveness of Danish ~ to promoting circular economy in Copenhagen.

companies in the future circular economy.
Measures Topic 06

6.1.  Post-sorting of residual waste at sorting plant

The topic covers the following measures:

6.2. Establishment of biogas plant close to the city and development cooperation on biorefining

Topic 06
New technological solutions
for waste treatment 2 Economy - DKK million
Investment Derived operation Total costs
Objecfjves in planning period
e 6% post-sorting of household waste for recycling 1 36 37

(approx. 14,055 tonnes), and 1% post-sorting of
industrial and commercial waste for recycling
(approx. 2,175 tonnes).

e Approx. 25,150 tonnes CO2 reduction.

N

The establishment of a post-sorting plant for residual waste and a biogas plant is expected to be financed by a loan over 20 years.
The costs of debt financing are covered by current operating expenses and are therefore included under permanent operation.
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6.1 POST-SORTING OF RESIDUAL WASTE
AT SORTING PLANT

Challenge

The City has made an analysis of household waste sent to
incineration. The analysis shows that the majority of this
waste is recyclable. A large part of this will be source-
separated through the measures of Circular Copenhagen,
but itis not expected that all Copenhageners in all situa-
tions source-separate everything. Therefore, part of the
waste for incineration will contain resources suitable for
recycling. Automatic sorting plants that can sort part of
these resources out of the residual waste already exist.
Materials sorted in this type of sorting plant are not of the
same high quality as when source-separated by Copen-
hageners. This means that the value of the waste presum-
ably will be lower and recycling options not the same.

For example, biowaste will be contaminated with other
wastes, and therefore biowaste sorted from residual waste
cannot be used as a fertiliser on agricultural land - by
contrast to source-separated biowaste.

Solution

The sorting of residual waste at a sorting plant must be
seen as a supplement to source-separation in the Co-
penhagen homes, not a replacement. A sorting plant for
residual waste from households is to sort out metal and
plastics from the residual waste before incineration. The
City will contribute to the plant by supporting the devel-
opment of a technology that can increase the recycling
of resources. The sorting plant can sort out the major
part of metal and plastics still contained in the residual
waste. The plant will be prepared for sorting out other
fractions from the residual waste, for instance cardboard
and paper. The establishment of the sorting plant is part
of Amager Resource Centre's plan for recycling and CO2
reductions.

Effect

The establishment of a sorting plant will increase the rate
of recycling. Since the plant will sort out plastics, among
others, from the residual waste it will also contribute to
COz2 reductions.
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6.2 ESTABLISHMENT OF BIOGAS PLANT CLOSE TO
THE CITY AND DEVELOPMENT COOPERATION ON
BIOREFINING

Challenge

In 2015 Copenhageners in single-family homes started
to sort out biowaste for recycling, and in 2017 blocks of
flats were included in the scheme. Biowaste is converted
to biogas and fertiliser at existing biogas plants on the
island of Zealand. To minimise transport distances and
ensure an optimum utilisation of the collected biowaste
with respect to a circular bioeconomy a new biogas plant
close to the city will be established in collaboration with
Amager Resource Centre.

The Government'’s panel for Circular Economy and the
National Bioeconomy Panel have pointed out that Den-
mark has special expertise and prerequisites for devel-
oping the technologies of the future within the circular
bioeconomy.

Biowaste from the city can form the basis for collabo-
ration with universities and the business community

on promoting these technologies that, among others,
can convert bioresources to products of high value. The
figure overleaf illustrates how bioplastics, proteins, and
animal feed have a higher value than e.g. biofuels for
vehicles. These development projects can be conducted
as trials and as a supplement to the production of biogas
and fertiliser for agriculture.

Solution

A biogas plant will be established using the most recent
technology to optimise the production and utilisation

of the biogas. Also, it will be ensured that the resulting
fertiliser is clean enough for use at organic farms. A bio-
gas plant close to the city will ensure that the biogas can
contribute to a more carbon neutral capital through its
use in the natural gas grid, such as in buses and trucks in
Copenhagen.

Through collaboration with universities, companies, and
other private and public collaborators development pro-
jects will be launched in view of maturing new technol-
ogies to becoming sustainable businesses. The aim is to
establish a test plant for biorefining in view of utilising the
biowaste as high up the hierarchy as possible.

Effect

The establishment of a biogas plant close to the city will
contribute to a reduction of Copenhagen’s CO2 emis-
sions, since the gas can be upgraded to natural gas
quality, thereby replacing fossil gas. In a longer term
perspective the development projects on biorefining
can potentially contribute to a circular economy. This can
be attained, for example, by producing oil-based plastic
products from biowaste , and the biogas can form the
basis for the production of proteins.



HIERARCHY FOR BIORESOURCES

PHARMACEUTICALS AND
HEALTH PRODUCTS

FEED AND
FOOD INGREDIENTS

BIOPLASTICS AND
BIO-BASED CHEMICALS

Lo—év

BIOFUELS FOR TRANSPORTATION

HIGH VALUE

A

G

BIO-BASED ELECTRICITY AND HEAT £ \

Bioresources from, among others, biowaste in households are to be converted
to new products of as high a value as possible. The higher up the hierarchy,
the better.
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