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A fair, ambitious green
transition = growth and
green jobs
With this report we are updating and actualize the
recommendations from 3F’s Green Think Tank that
advocated a targeted and concrete green transition
in Denmark five years ago.

Since then, the recognition of the climate challenges
has resulted in the adoption of Denmark’s very ambitious Climate Act that in 2020 is to be converted into
concrete action plans.
Politicians should attach decisive importance to the
instruments of the climate policy that will also be
beneficial to growth and job creation. The growth in
the numbers of green jobs over the past years confirms that green transition and new jobs go hand in
hand without problems.
It is, among other things, a question of a policy
framework to guarantee resource-efficient use of renewable energy, to facilitate new value chains in the
bioeconomics of tomorrow and to identify the greatest potential for growth and job creation and how to
remove regulatory barriers.

Some of the central instruments in this strategy are:
Energy efficiency measures and energy saving in the
industrial sector, commercial buildings and housing,
respectively, where we should set clear targets for
energy saving.
New green, climate-friendly initiatives in district
heating, water and wind energy, transport, waste (resource-efficient, circular economy) etc.
Boosting of bioeconomics and innovation in Danish
agriculture and new employment opportunities in
sparsely populated areas of Denmark.

The politicians can rely on the Danes to be ready to
embrace change. We want to change our behaviour and make an effort. As long as the climate goal
is clear and the initiatives are fair and socially balanced, we are convinced that the Danes are ready
to advance.
Green transition is no longer just a possibility, it is
an absolute moral necessity. If we act wisely, this
may also secure growth and increased job creation
in Denmark, also through the export of Danish companies’ energy-efficient products, technologies and
services.

Per Christensen		
President, 3F		

Anders Eldrup
Chairman of the Board
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Green transition and
growth – a global obligation
and l ocal job creator
With the UN Paris Agreement in 2015, 196 countries
have entered into a legally binding agreement about
submitting national reduction contributions – i.e.
contributing to the total reduction of greenhouse
gas emissions.
As a result of this, in December 2019 the EU introduced the Green Deal where the EU countries must
have reduced their greenhouse gas emissions by
50% by 2030 and must have reached zero by 2050.
In December 2019, an almost unanimous Danish Parliament adopted the Danish Climate Act according
to which Denmark must have reduced its emission
of greenhouse gases by 70% by 2030. It is a very ambitious law that will hopefully help to inspire other
countries to adopt similar legislation.

However, the Danish Government and Parliament
are facing a difficult task, and 3F would therefore like
to contribute by making suggestions about what we
can do in Denmark to promote a green agenda so
that we can create more jobs in Denmark and also
reduce greenhouse gas emissions.
At the same time, we are trying to link our proposals
with how we can make efficient use of our scarce resources and help reduce energy consumption to the
17 UN World Goals.
Below we initially provide an overview of some of the
most important conclusions and proposals and then
we present the individual areas in more detail.

Figure 1: Primary energy production
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Denmark as self-sufficient in energy
With the green transition we wish to ensure that for many
years to come, Denmark will again be able to occupy a
unique position as self-sufficient in energy, and simultaneously to increase our export of renewable energy.
A Denmark in better balance
We can earn money, create more jobs and support growth
and development by taking advantage of and enhancing
our leadership in many green areas. If we focus on the green
initiatives described below, we will be able to create many
new jobs in the rural area and thereby counter the current
division in the country.
Denmark and the circular economy
The circular economy is an intelligent economy where we
make optimum use of our resources. Where we ensure that
they are not lost but handle them so that they can be used
again and again. An economy where materials remain in use

in a circuit and are reused and recycled instead of being incinerated or ending up in a landfill.
Denmark as a showcase
Denmark is a small nation and is therefore not able independently to make a significant contribution to the transition, but we can influence and contribute far more than our
size might suggest by being a notable location for research,
innovation and knowledge, for tested and effective solutions, commercial products and services, test centres and
broad commitment and cooperation in society.
With a large well-functioning public sector in active cooperation with private companies there are good examples of
how new and innovative solutions are created in this way.
Thus, Danish businesses may play an important role in the
transition that is underway in a number of countries.

▶
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Figure 2: Transition of energy systems
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Security of supplies
The EU is the world’s biggest importer of energy. An
analysis from Eurostat2 published in November 2019
shows that the EU is still importing more than 55%.
The EU’s own energy production, e.g. from the North
Sea, is decreasing. Nuclear power is being phased out
in several places. Old coal plants are closed. By contrast, the number of wind farms, solar cell plants and
biogas plants is increasing which is a positive sign.
However, the EU’s dependency on imported energy
from e.g. Russia will continue to increase in the years
to come if we do not make a special effort, and agreement has been reached about this within the EU.
However, the time has come to implement a longterm change to energy production and the energy
consumption in the EU – this is also due to the security of supplies.
In the period 1998-2013 we have in Denmark produced more energy than we have used. The production primarily came from fossil fuels in the North Sea,
but since 2013 we are no longer self-sufficient in energy, as the production of oil and natural gas that we
have used (see fig.1)3 is decreasing and will continue
to do so.
As Denmark intends to be self-sufficient in energy,
this will require that we concentrate much more on
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renewable energy sources such as more wind farms,
more solar cell plants, better use of the biomass, recycling and reuse of waste, implementation of energy efficiency measures etc.
As will appear from fig. 24, Energinet.dk has drawn up
a scenario where it will be possible to change the energy system so that by 2050, it will function without
the use of fossil fuels. This will require a wide-ranging
effort. We have made some progress with the electricity system, but in order for us to reach the target
in the entire energy domain, the transition must be
extended to other sectors. If this is the case, we can
have clean energy by 2050 and at the same time
maintain our security of supplies.
Employment
The EU has great difficulties in creating sufficient
jobs – in particular for young people. The situation is
the same all over the EU but particularly in Southern and Eastern Europe. There are about 18 million
unemployed people in the EU. This mass unemployment creates huge social problems and if it is allowed to take hold, it will be a threat to the stability
of our societies.
The transition of energy production and energy consumption will provide an opportunity for many new
jobs. To a great extent these new jobs will be in the
nature of production jobs and will therefore be for
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Figure 3: Energy technology percentage
of exported goods in Denmark, 2010-2017
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The UN World Goals
Goal 4 Quality education.
Goal 6 Clean water and sanitation.
Goal 7 Affordable and clean energy.
Goal 8 Decent work and economic growth.
Goal 9 Industry, innovation and infrastructure.
Goal 11 Sustainable cities and communities.
Goal 12 Responsible consumption and 	
production.
Goal 13 Climate action.
Goal 15 Life on land.
Goal 17 Partnerships for the goals.
1

the benefit of the less educated part of the workforce (for example bioeconomics, energy upgrading
and wind turbine industry). In addition, significant
efforts in the education sector will be required in order to ensure the right skills.
Based on the calculations from Arbejderbevægelsens Erhvervsråd (AE - the Economic Council of the
Labour Movement)5 the 31 concrete recommendations that we suggest can create more than 35,000
temporary jobs annually in a 5-year period and will
result in about 17,000 permanent jobs. The vast majority will be production jobs.
Distribution of jobs
At present, Denmark is becoming more and more
distorted due to high migration from the country to
the city.
A transition of the energy system into a green direction will provide the possibility of countering this
tendency since the majority of the new jobs will be
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created in the rural areas. These will be jobs in e.g.
the wind farm industry, biogas plants, biorefineries.
In total, we are talking about just under 380,000
temporary jobs over a period of 30 years.
If we look at the sectors in which these jobs will be
created, the majority will be in the building and construction sector with about 252,000 jobs, the service
sector with just under 76,000 jobs, the industrial
sector with about 50,000 jobs and in agriculture etc.
with about 1,200 jobs. Of these, approx. every 5th
green job will be a job in the 3F area, which is of great
importance to our members: about 72,000 3F fullyear equivalents over a period of 30 years.
Circular economy – a new growth area
The circular economy requires that we rethink the
way we produce and consume. This will involve redesigning our products, goods, consumption patterns
and business models. Therefore, the circular economy is interesting both for large corporations in the
world market and for the individual consumers in the
supermarket.
Danish businesses have great potential for becoming more resource-efficient and competitive. Copenhagen Economics has drafted a study with the
title “Resource Productivity and Competitive Power
in Danish Industry”. The report indicates among other things that by making optimum use of the existing

▶
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technologies, Danish businesses can realise potentials resulting in a cost-cutting of DKK 5-11 billion in
wages, this corresponds to a reduction of between
DKK 9 and 19 per hour worked.
It is therefore important that the businesses are
aware of this potential in order to enhance their competitiveness by becoming more resource-efficient
and developing circular business models. This can,
among other things, take place by becoming better
at reproducing and using the products, and here lies
a big potential for the Danish economy (see the Ellen
McArthur Foundation’s report “Delivering the circular economy – a toolkit for policymakers” that cites
Denmark as a test case).
Circular use of textile fibres will be a huge potential
in the future
It is also necessary to ensure that there are takeback schemes for businesses and that they are able
to use secondary raw materials in their processes.
And then, unintentional consequences and ambiguities in the existing legislation must be removed
since they complicate circular business models and
reproduction.
Denmark has a leading position – this can create
jobs and income
In many of the green domains (wind, bioeconomics,
district heating, waste, water etc.) Denmark takes a
leading position. There is an increasing demand for
such products all over the world. Therefore, our ex8

port of energy technology is growing faster at present than the general export6.
We need to make even better use of this unique opportunity through a forward-looking industrial policy.
Therefore, we need to set the framework conditions
for businesses so that as a society, we can make the
most of our leading green position. We need, for example, to step up our system export of green solutions.
CO2 reduction
In connection with calculations, made by the AE in
cooperation with 3F, of the potential for green jobs in
Denmark, we have tried also to link it to areas with a
great possibility of CO2 reduction.
Thereby, we hope that we can assist the Danish Government and the Danish Parliament in achieving the
70% CO2 reduction by 2030. Some of the proposed
initiatives with high CO2 reduction involve the construction of 15 biogas plants annually, energy upgrades of the old building stock and the establishment of 1800 MW/year heat pumps.
Together, these initiatives will result in an annual reduction of 7.1 megatons CO27. This corresponds to a
quarter of the reduction announced by the Government should be reached by 2030.
6
Source: Eurostat and calculations made by Danish Confederation of Industry, the
Danish Ener-gy Association and the Danish Energy Agency
7
Green Transition Denmark together with 3F: Climate and Green Jobs - Examples
of Climate Initiatives that will provide green jobs in Denmark
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Survey of the think tank’s
concrete recommendations
Waste:

District heating:

• Clarification of the waste sector’s framework conditions, including municipal responsibility, producer responsibility and ownership formats for
waste disposal plants.
• Development of a strategic plan for the handling
of waste across municipalities – including the use
of the waste energy.
• Simplify the legislation so that it will be possible
to develop industrial symbioses.
• Adjust the legislation so that it will be possible to
contribute to system export.
• The administration of the Transport Regulations
must be made simpler and more flexible.

• Investments in CO2 neutral production systems
and transition to CO2 neutral backup plants and
peak load plants.
• Conditions that contribute to using more waste
heat from waste incineration and the industrial
sector.
• A modern regulation focusing on green transition
instead of a one-sided financial optimisation.

Bioeconomics:
• Make it possible (e.g. by setting up a joint public-private company) to integrate the production
of biogas, new biofuels and combined heat and
power.
• Further develop biorefining in Denmark and allocate the means for the establishment of locally
based green biorefineries.
• Allocate the means for technology development
that facilitates recycling of textile fibres – a new
type of biorefinery where Denmark can take the
lead.
• Replace imported soy protein with protein produced in Denmark.
• For biorefining of waste, a green transition pool is
allocated for municipal pilot studies on the processing of organic household waste and sewage
sludge so that not only energy is used.
• Create carefully prepared framework conditions
for industrial production, approval and use of the
new biofuels for heavy traffic.

Energy efficiency measures:
• Better guidance for house and building owners
and an action-oriented energy label.
• Scaling of the energy upgrading effort – making
it easy for building owners by providing ”package
solutions”.
• Financing (ESCO, PACE), exemption from the municipal construction ceiling, and grants.
• Energy efficiency measures in the existing building stock.
• Setting of concrete reduction targets for energy
consumption in buildings.

Water:
• Enhancement of efficiency through optimisation
of operations and investments in innovative solutions.
• ”Total Cost of Ownership”, which includes lifespan,
energy and durability.
• Clarification of the division of roles between public water companies and the industrial sector.
• Public water companies’ performance in energy,
climate, environment and health – not least a target for a climate neutral Danish water sector.
• A framework that can ensure that the water companies can contribute actively to innovation and
the marketing of new solutions and technologies.
• Legislation on municipal climate adaptation plans
that create a common basis for the effort.

Wind:
• Make the most of the significant potential for onshore wind and solar cells in Denmark by streamlining the planning and complaint procedures and
by removing any regulation that will prevent an
effective and cost-efficient transition.
• Elaborate on a plan to invite tenders for the 5 (3+2)
proposed offshore wind farms and to prioritise
marine areas for further offshore wind in the North
Sea and the Baltic.
• Link the electricity and heat sectors together in a
new coherent energy system with investments in
new big heat pumps.
• Ensure that all efforts are made to export the
Danish energy model.
• Become the most flexible electrified country in
the world.
• Ensure timely development of the transmission
network under the Energy Union.

9
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BACKGROUND
For many years, Denmark has been a pioneer in
the field of waste. We see waste as a resource that
must be used for recycling or energy production.
This has contributed to giving Denmark a leading
position in the green area in i.a. waste-derived energy where more than 31,000 people are employed
in green jobs1. Waste-derived energy is important for
the phasing out of fossil fuels in electricity and heat
production, and important to the circular economy
in order to remove environmentally alien substances,
harmful chemicals etc.
In the future, we have to get even better at sorting
out and recycling our waste2. This may further speed
up the green transition and create more green jobs.
http://www2.mst.dk/Udgiv/publikationer/2013/04/978-87-93026-12-4.pdf
The possibility of creating more value from organic household waste is described
under Bioeconomics.

1
2

Waste and resources
3F: In the future, we have to be even better at sorting and
recycling our waste. This will require one uniform market
with a simple, stable and predictable framework.

Elaboration on the
recommendations
Clarification of the waste sector’s framework conditions
For the past 15 years, there have been political discussions on how to organise the waste sector. The
focus should be on ensuring the municipal waste
collection and on providing better opportunities
for public-private collaborations with more flexible
rules that may also benefit cooperation with e.g. the
district heating network. Moreover, ambitious legislation for producer responsibility must be prepared
10

as soon as possible in order to provide incentives for
more recycling. The lack of clarification and resulting
insecurity about the future will contribute to curbing
the industry’s willingness to invest in development
and new technologies.
Establishment of Danish sorting and recycling
facilities
Today, there are 98 municipalities that all plan and
arrange how to sort out and handle household
waste. There are common criteria for 12 household
waste categories but it is still difficult for the wastehand
ling companies and for private operators to
plan their investments in new recycling technologies
and sorting plants.
We export over two million tons of recyclable waste.
It is necessary to have one market and a simple
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framework to ensure that Denmark can establish recycling technologies and sorting plants in order to
achieve the best effect on recycling.
It is assumed that four to six of this type of plant can
be built in Denmark. This will provide employment
for approx. 100-150 persons operating the plants. To
this, jobs in the construction of the plants should be
added.
One barrier is that we make a clear distinction between household waste and industrial waste. A more
coherent market will provide economies of scale, but
according to the legislation, municipal companies
must not establish or be part-owners of plants handling recyclable industrial waste. This will make an
investment unprofitable both for the municipalities
and for private operators.

The development of industrial symbioses
The purpose of industrial symbiosis is for the companies to make use of each other’s residual products
that may then remain in circulation.
Typically, there are two types of industrial symbiosis: the local industry cluster model (industry zone
or ’cluster’) and the regional/remote ’broker model’ (’broker’). Thus, collaboration may assume more
binding shapes - typically characterised by the
first-mentioned cluster model, but it may also be
more loosely linked between a supplier and a recipient of a residual product from the production unit of
the former.
Today, industrial companies often tend to back out
of binding cooperations as it will be too difficult in
terms of administration to handle and there are too

▶
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3F’s Green Think Tank recommends:
• Clarification of the waste sector’s framework
conditions, including municipal responsibility,
producer responsibility and ownership formats
for waste disposal plants.
• Developing a strategic plan for the handling of
waste across municipalities – including more
flexible rules for municipal cooperation, also
with private operators.
• Better utilisation of waste-derived energy and
better possibilities of collaboration with e.g. the
district heating network.
• Simplifying the legislation so that it will be possible to develop industrial symbioses.
• Adjusting the legislation so that it will be possible to contribute to system exports.
• The administration of the Transport Regulations must be made simpler and more flexible.

many rules preventing proper cooperation on the use
of residual products by the industries. The administrative obstacles are public procurement rules, definitions under legislation of waste and environmental
approvals.
The use of Danish waste disposal plants as a reference for system exports
Denmark is a pioneer in eco-efficient and energy-efficient use of the energy in waste that cannot be
recycled. Therefore, our strong and unique domestic market can function as a showcase and a lever
to create new growth and export adventures. ARC’s
waste-derived energy facility Amager Bakke alone
has over 80 Danish sub-suppliers.
Waste-derived energy constitutes 25% of the heat
market and 4% of the electricity market and forms
the linking element between green energy and the
circular economy because it solves certain environmental issues and cleans up these. Even if we recycle

more and more, there will still be waste that cannot
be recycled. The plants emit CO2, of which approx.
40% comes from fossil sources (e.g. plastic). Collection and recovery of CO2 will contribute by 5.5% of
the Government’s target to reduce CO2 emissions by
70% in 2030. This is another technology that will be
able to contribute to system exports.
The vast majority of the world’s waste is dumped,
and there is consequently an enormous market for
recycling and energy utilisation. In particular in Europe in countries with district heating, it will be an
obvious move to establish waste-derived energy facilities.
The waste-handling companies in Denmark are –
with a few exceptions – owned by the municipalities
and are therefore not able to establish waste-derived energy plants abroad and thereby include a
large number of Danish suppliers in their projects.
The general competences in this field are therefore
not utilised when Danish companies export their
products. Thus, we lose a potential system export.
We should take advantage of our strengths in this
field for system export. Today, the waste industry’s experience is that the transport of waste is
made more difficult because the administration of
the Transport Regulations is very complicated and
lengthy. The Transport Regulations should therefore
be made simpler and more flexible.

12
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Bioeconomics
3F: Full speed ahead on the development of
bioeconomics in Denmark – the untapped job
creation

BACKGROUND
Denmark is one of the absolute leaders in advanced biological production (insulin, enzymes, microbial starter cultures and food ingredients). Biological production is also the
key technology for new bioeconomics.
Bioeconomics has many advantages. It is good value for
money, for job creation and is environmentally and climate
friendly in the production of new, bio-based products from
straw to grass, from the food industry’s side-streams and
from household waste:
increased value from biological resources; less waste by
the upgrading of residual components to new products
• more companies that produce new products based on
recycled materials (plastic, textiles, paper etc); circular
bioeconomics
• more jobs, especially in rural districts
• reduction of CO2 and less dependency on fossil resources
• increased income for farmers and entrepreneurs
• jobs in the food sector and in construction, production,
transport and logistics
• jobs in ancillary industries, for example animal feed,
biofuel, bioplastics, healthy food ingredients, new functional materials.
A kickstart to several parts of the bioeconomics in parallel (possible due to many segments and actors) can provide growth and jobs in the entire country. This can be efficiently initiated by building on progress already achieved,
for example: The development of local, green biorefineries
for the production of high-protein animal feed and food ingredients, textile fibres, soil improvement and biogas. The
scaling up of the production of alternative, local protein resources - from new protein crops, from the food industry’s
residual fractions; and produced by fungi, bacteria and
insects, cultivated on waste streams. The increased use
of the new decentralised biogas plants across the country. The upgraded use of both biogas and non-food-grade

14
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Elaboration on the
recommendations
Advanced biorefining
There is a huge potential in Danish biomass. Through
an improved use of the biological resources, bioeconomics is one of the strongest cards in the creation
of technological leadership, competitive power and,
not least, jobs for both skilled and semi-skilled employees in the countryside as well as in the cities.
The biofuel of the future for heavy overland
transport, shipping and airborne traffic
It is urgent to implement new technology in order to ensure sustainable fuel for heavy traffic, jet
planes, container ships & lorries. In and of itself, climate-proofing through travelling less frequently and

transporting less is insufficient and may lead to a
loss of jobs and the impaired development of sustainable solutions. It is therefore important to ensure
that in Denmark, we use our knowledge-based and
technological strengths, thereby actively and quickly
contributing to the development and production of
the fuel of the future for heavy traffic, whether this is
biogas, hydrogen, ammonia and/or efuel.

https://mfvm.
dk/fileadmin/
user_upload/
MFVM/Miljoe/
Biooekonomi/baeredygtige_polymerer_FINAL-.pdf
1

The Danish National Bioeconomics Panel1 recommends using technologies that are particularly suitable for the processing of sewage sludge, industrial
waste and animal fertilisers for climate-friendly fuel
for airplanes, lorries, buses and container ships, e.g.
through biogas and Gas-To-Liquid (GTL) to liquid
fuel, or by Hydrothermal Liquefaction (HTL) where
biomass is transformed into a bio crude oil that can
be refined into fuel.

▶
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3F’s Green Think Tank recommends:
• Make it possible (e.g. by setting up a joint public-private company)
to integrate the production of biogas, new bio-fuels and combined heat and power.
• Further develop biorefining in Denmark and allocate the means for
the establishment of locally based green biorefineries.
• Allocate the means for technology development that facilitates
recycling of textile fibres – a new type of biorefinery where Denmark can take the lead.
• Replace imported soy protein with protein produced in Denmark.
• For biorefining of waste, a green transition pool is allocated for
municipal pilot studies on the processing of organic household
waste and sewage sludge so that not only energy is used.
• Create carefully prepared framework conditions for industrial production, approval and use of the new biofuels for heavy traffic.

The analysis has
been prepared for
3F by Copenhagen Economics.

2

Denmark has a strong base for new bioeconomics:
A well-run and efficient primary care sector, fishing,
agriculture and forestry
An efficient agro-industry, animal feed, food products and bio-based non-food industry
A globally leading industrial biotechnology sector
where microorganisms produce high-value products, for example insulin, enzymes, food ingredients and starter cultures for industry, agriculture
and consumption
A well-organised and well-regulated energy sector
with huge expertise in renewable energy and resource utilisation
A well-organised waste sector
Progressive environmental legislation providing the
possibility of new and more sustainable techno
logy.
Action now: It is important to prepare a coordinated
action and investment plan for how to take advantage of bioeconomics’ potential for creating jobs and
development in rural districts in the best, most strategic and quickest way.
Biomass contains great possibilities for value creation in Danish energy production, and huge potential
for upgrading of biomass for animal feed and food
ingredients, new locally produced textile fibres, new
functional materials, biochemicals and new sustainable polymers for e.g. bioplastics. Renewable resources are thus also used to replace the use of fossil
resources.
Such value creation may take place in many different
types of biorefineries, the new types of production
of tomorrow. The construction and operation of such
biorefineries and related activities such as logistics
and cluster-formation will result in increased job
creation, more activities in the peripheral areas and
the development of special Danish technological
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competences. This is the result of the analysis ”Geographic Employment Potential in Bioeconomics”.2
It is crucial that the legislation is updated so that it
is possible to establish an integrated system for the
production of biogas, biofuels for heavy traffic and
combined heat and power, functioning as a backup for and in synergy with electricity from wind and
sun. Denmark may function as a trailblazer for Danish bioeconomics and for Danish green technologies
in general - inspiring the rest of the world - by succeeding in this.
Progress for many types of biorefining
A basis for the development of the new, decentralised, green biorefineries must be established: to develop the new ”Textile fibre mill” biorefineries for producing clean, recycled fibres for local production of
new, sustainably produced materials in Danish (and
Nordic) textiles, clothes, fashion and design companies; and to develop new high-value products (food
and health products) from blue (marine) biomass.
Such progress can only be achieved by efficient and
targeted cooperation between agriculture, fishing,
industry, universities and green organisations. Government pools and incentive structures can be used
to advance these developments.
The technologies are almost ready (several green
biorefineries are being established on a demo and
commercial scale in Denmark); whereas some of the
above types of biorefining must be further developed before they are ready for industrial production.
The upside in the form of user and consumer interest in green products and market characteristics
for locally produced products (feed protein, healthy
marine-based food products and circular used textile fibres) and technology export may attract capital
for commercial scale ups. But it is important to move
forward quickly now.

▶
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Supply curve for biomass
DKK/GJ
Marin
Grass
Waste
Straw
Straw
Slurry

NEXT STEPS

Source: Copenhagen Economics

Tons

The establishment of more biorefineries in Denmark 3 4
The Green Biorefineries
The new Textile Fibre Mill biorefineries
Biorefineries for household waste, sludge and garden and park
waste
Co-localisation of the different biorefineries that produce new biobased fuels for heavy traffic through known technologies (electrolysis, HTL and pyrolysis), is being developed by the Danish universities, SDU (University of Southern Denmark), DTU (Technical
University of Denmark) , AAU (Aalborg University) and AU (Aarhus
University).
Production of biogas, efuel and wind turbine power for e.g. airborne
traffic is placed close to the Danish harbours or airports: these are
integrated biorefineries for the production of biogas that provides
the basis of production of biofuel for heavy traffic.
The production of fuel for container ships (as a replacement for
fossil-based bunker fuel) based on wet as well as dirty biomass is
placed close to the Danish harbours.
In addition, steps should be taken soon, after obtaining experience
from the first decentralised green biorefineries and the first waste
biorefineries, to disseminate the technologies around the entire
country; and not least to a strong international positioning of such
new biological ”Waste2Value” waste upgrading technologies and
the promotion of system exports also in this field.
3
https://mfvm.dk/fileadmin/user_upload/MFVM/Miljoe/Biooekonomi/baeredygtige_polymerer_FINAL-.pdf
4
https://mfvm.dk/fileadmin/user_upload/MFVM/Miljoe/Cirkulaer_oekonomi/Anbefalinger_om_proteiner_fra_Det_Nationale_Biooekonomipanel.pdf

The green biorefineries’ focus on protein products for
pig, cattle and fish feed; and in the long term, also on
the production of intestine-healthy fibre-based feed
ingredients that may reduce the need for antibiotics
in livestock farming.
Less impact on the environment and fewer imports
of animal feed are other environmental benefits that
can be achieved through green biorefining:
The biomass production in Denmark can be doubled
at the same time as reducing the environmental impact. Initiatives should be implemented as quickly as
possible in order to make Denmark less dependent
on the import of oil and gas from unstable supply
areas, and in order to utilise the full potential of biomass for production of biomaterials (including new,
local and sustainably produced textile fibres), new
types of biofuels for heavy traffic, biochemicals and,
not least, of animal feed and food ingredients.
Denmark imports significant amounts of soy protein
as feed for Danish pigs. These imports can be reduced through competitive development of Danish
protein resources. A plan must be prepared for how
the importation of soy from South America can be
replaced completely or partially by competitive, supply-secure domestic production of plant protein plus
protein from the cultivation of fungi, bacteria and insects on waste streams.
New research has shown that a significantly higher output can be achieved together with a reduced

18

GREEN TRANSITION - THE ROAD FOR NE W JOBS AND BE TT E R C L I MAT E

environmental impact by cultivating green biomass,
for example clover and grass. This can also be done
by growing a catch crop when the corn is harvested.
In both cases, the Danish growing season is utilised
more efficiently by also using the good growing conditions in August, September and October.
Better framework conditions can be created for
such cultivation of crops with minimal impact on the
environment (such as high-protein and high-fibre
grasses) with perennial growth by recognising it as
an environmental measure comparable to nutrient
discharge from agriculture.
A governmental green transition pool must be allocated for the establishment of locally based biorefineries that can produce high-protein feed and other value-creating products directly from local green
biomass.
Biorefining of waste
Upgrading of organic waste is already creating high
value, in particular in the form of the use of the
waste’s energy content for district heating and biogas; but much more value can be created, not only
the energy content but also the structures of the biomass are utilised.
Denmark is ready to process the organic part of the
waste on an industrial scale in order to utilise more
valuable substances for e.g. the production of bioplastics and the production of microbial protein.

For a number of years, new knowledge has been
created and new improved technologies have been
developed to handle waste in an environmentally friendly way. In the future, a substantial part of
Danish waste is to be recycled and developed to
the highest possible value. The organic part of the
household waste can be included as biomass in a
biorefining transformation into higher social asset
products than can be achieved through incineration.
The organic residue can be made liquid through existing Danish technology. The waste biomass can be
used to produce biogas for the transport sector or for
fermentation substrate after which microorganisms
can be cultivated producing, for example, bioplastics
or phosphorous soil improvement products from water treatment sludge.
Denmark has a tradition of being a leader in the handling of waste. If we also want to be in the lead with
regards to the new integrated upgrading technologies, we need to take a huge and coordinated step
forward now in the use of new technology for improved and value-creating waste-handling.
Plans should be prepared for how the biological part
of the household waste is processed in a cost-efficient way so that valuable substances can be made
useful and create more value than by the incineration
of the waste.

19
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Energy efficiency
measures
3F: It is common sense to accelerate energy efficiency measures in the
building and construction sector. Up to 40 per cent of our total energy
consumption comes from our buildings.

Elaboration on the
recommendations
Counselling and energy labelling
First of all, it will be a very good idea if our buildings
are subjected to an independent energy audit and
are given an energy label that is reliable in order to
show the owner/user what actions would be sensible
in the relevant building or house.
Scaling of the energy upgrading effort
We would have achieved a lot if it would then be
possible to pool together a number of buildings simultaneously so that buildings, which are similar,
constructed at the same time, with the same materials and with the same potential for energy improvements, could get a ”plug and play” solution. The fact
is that one of the barriers to energy upgrading is that
it can be difficult for the building owner to find out
what can be done and how.
If many buildings are included in the same offer, we
will achieve a scaling up of activities. This will also
reduce the price for energy improvements, and will
improve the quality - not least for our large areas
with detached houses, but also for non-residential
buildings, office buildings etc.

BACKGROUND
Green transition, sustainability, climate goals: There are many concepts
and terms in the building and construction sector, and we would very
much like to make an effort in order to become sustainable, to contribute to the green transition and do our bit to reach the general climate
objectives that have been set for Denmark, the EU and the rest of the
world. In this connection, both the existing building stock and future
buildings, where we are to live, work and stay, will play a role.
Statistics Denmark estimates that by 2050 the population in Denmark
will have increased by approx. 600,000 people. This is about 10% more
than today. It roughly corresponds to us having to build major cities
such as Aarhus, Aalborg and Odense within 30 years! So, we will need
new buildings!
If we also have to build sustainably then the buildings need to be of high
quality and durability. The longer a building stands, the lower its ”carbon
footprint” also will be!
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For this purpose, consortiums can be set up between
architects, consulting engineers, contractors, installation companies and financial institutions that can
control the advice, execution and financing of a project on a large scale as a package solution.
When we start large-scale energy upgrades of our
buildings, we may then also consider renewal of
buildings. The Danish Urban Renewal Act still applies and the municipalities can still grant support
for building renewal, but state subsidies have been
discontinued as of 2019. Some municipalities have
already targeted their efforts on energy upgrading.
If the state should reintroduce grants for building
renewal in the Budget, this effort could also be targeted for energy upgrading. This could take place as
soon as 2021. If this is the case, it would be desirable
for the relevant work to still be insured against problems caused by faulty building construction.
The politicians should therefore consider whether it
is a wise decision to discontinue the urban renewal companies in 2020. Perhaps, as part of a housing
agreement and an action plan linked to the Danish
Climate Act, it should be considered how the urban
renewal companies can contribute to the scaling up
of the energy upgrades of the existing building stock.
Financing
For municipal buildings it would be a good idea if energy-improving activities were exempt from the municipal construction ceiling. Many municipalities are
financially strong and are interested in energy upgrading but are prevented by the construction ceiling. This is of course a problem that can be solved!
Another source of financing could be ESCO models
where a company commits to an energy upgrade
and where the payment for this is the building owner’s cost savings in energy consumption.
Related to this is PACE financing (property assist
clean energy financing) that comes from the US. The
PACE loans are solely for the financing of all types
of energy efficiency measures in buildings. The PACE
loan is linked to the building.
For the social housing sector there is the Landsbyggefonden (the National Housing Fund). The purpose
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It may be necessary to target the subsidy schemes
for special activities, special income groups, special
parts of the country, and perhaps in the more sparsely populated areas where the housing prices are very
low and where an energy upgrade can be very expensive compared to the value of the property.
Energy efficiency measures in the existing building
stock
Some would want us all to believe that energy efficiency measures and energy saving in the future is a
fairly absurd idea.
This allegation is based on the fact that in future, all
energy will be green, that it will be available in abundant quantities and will therefore be very cheap.
Therefore, we do not need energy upgrades of our
buildings or to perform any energy efficiency measures at all. The claim is that it will be to no avail in the
long run.

of the Landsbyggefonden is to upgrade the existing
social housing stock. This is a good and noble purpose and when it was adopted, the phrase ”energy
upgrading” did not even exist.
The purpose of the Landsbyggefonden should be
changed in order to also include energy upgrading.
This will make it easier for the social housing associations to finance energy upgrading, and you would
achieve a more direct link between renovation and
energy upgrading.
Finally, pure subsidy schemes can also be used.
These have been used before and their use cannot
be ruled out in future. You just have to make sure
that they are targeted and that the funding is geared
strongly towards private funds.

3F’s Green Think Tank recommends:
1.
2.

3.
4.
5.

Better guidance to house and building owners
and an action-oriented energy label.
Scaling of the energy upgrading effort – making it easy for building owners by providing
”package solutions”.
Financing (ESCO, PACE), exemption from the
municipal construction ceiling, and grants.
Energy efficiency measures in the existing
building stock.
Setting of concrete reduction targets for
energy consumption in buildings.

However, you need to treat this claim with a degree
of caution. The fact is that a report from E&A Energianalyse of October 2019 indicates that in Denmark
we have a socio-economic potential of between DKK
118 billion and DKK 162 billion of energy efficiency
measures until 2050.
If we perform profitable energy efficiency measures
in productive sectors, trade and service sectors,
households, buildings etc., then we can realise this
3-digit billion profit. If not, it will be an expense and
thereby a huge tripwire on the road to green transition and Denmark’s climate goals.
Approx. 40% of all energy is used in our buildings.
Therefore, the energy saving potential of the existing building stock is crucial to how inexpensively and
easily we can reach our goals for the green transition.
At the same time, the building sector is responsible
for almost 40% of the total Danish waste volume. So,
seen in a sustainability and circular economical perspective, the building sector plays quite a significant
role.
Concrete reduction targets must be set for energy
consumption in buildings
And finally, but perhaps also most importantly, we
need to set concrete targets in order to speed up
the energy upgrading of the existing building stock.
In relation to the action plans of the Danish Climate
Act, concrete reduction goals must be set for energy consumption and thereby the energy upgrading
of the existing building stock. Binding targets for the
energy efficiency measures will be the best driver for
this by 2030, 2040 and 2050 respectively! It is important that we set these targets. If not, we risk not
being able to reach them.
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3F

District heating
3F: With the right framework, the district heating network can deliver the green transition quickly and efficiently

BACKGROUND
The Danish district heating network is one of the
most efficient and modern heating systems in the
world with focus on climate neutrality and sustainability. The target of the district heating companies is
that within 10 years, all black energy must be phased
out so that 60% of the CO2 neutral district heating
of today becomes 100%. This corresponds to more
than 680,000 households having green heating instead of fossil heating by 2030. This is possible because we have collective heating. According to the
Danish Council on Climate Change, households with
district heating emit half as much CO2 than households with individual sources of heating. And this is
therefore one of the areas with the greatest potential for a rapid phasing out of fossil fuels. With the
change of combined heat and power production in
Denmark into CO2 neutral production and the conversion of the 500,000 individual oil and gas boilers
into collective heat sources, it will be possible for the
district heating sector to deliver almost half of the
70% reduction by 2030 stipulated in the Danish Climate Act.
In 2018, the Danish export of district heating solutions stood at DKK 6.7 billion and it is expected to
increase as more countries need green collective
solutions in their energy sectors - not least because
we function as a showcase, since Danish industrial
and consultancy companies that are developing new
technologies are able to test innovative green district heating solutions on a large scale in Denmark.
This paves the way for good opportunities to export
these solutions to countries that are facing a similar green transition. The district heating sector alone
employed 10,800 people in Denmark in 2017 and had
an annual turnover of DKK 23.7 billion.
The old-fashioned fossil society with heating by
coal, oil or gas will be replaced on an ongoing basis by a green and modern energy supply where the
heat in your radiator comes from green heat sources
such as waste heat, geothermal energy, collective
heat pumps or sustainable biofuels. This will require
a sound structure and good investments in order to
continue supply, but in the long term, it will prove to
be a good investment.
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Elaboration on the
recommendations
CO2 neutral production systems
CO2 neutral production systems require investments
and security for the companies in the district heating sector and planning possibilities for the municipalities. If a green transition of the district heating
production is to be based on e.g. geothermal energy,
heat pumps or waste heat, to a far greater extent,
it would require major investments. The companies
that are to invest require security for the financing,
whereas the district heating companies need a certain guarantee that they can sell the heat. Therefore,
secure framework conditions are needed that can
reduce the risk of investing in green district heating.
This may e.g. be implemented by new consumers
being subject to an exit obligation or a duty to remain
that are reasonable in relation to the investments
made: investments that will ensure the framework
for green heating and will guarantee higher job creation in the district heating sector.
Waste heat from the industrial sector and waste
incineration
Waste heat from the industrial sector and waste incineration must be guaranteed conditions that will
make it easy and inexpensive to be connected to the
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3Fs’s Green Think Tank recommends
• Investments in CO2 neutral production systems and transition to CO2 neutral backup
plants and peak load plants.
• Conditions that contribute to using more
waste heat from waste incineration and the industrial sector.
• A modern regulation focusing on green transition instead of a one-sided financial optimisation.
district heating network and thereby avoid a waste
of energy that can be used instead for the heating of
households in Denmark. New legislation has been a
step in the right direction but new bureaucratic certification rules make it difficult for the companies to
invest in systems that can supply waste heat. Therefore, a flexible framework should be established
where the industrial sector and the district heating
companies can negotiate and can avoid unnecessarily large costs for the companies when supplying waste heat. This will result in the fact that more
otherwise wasted waste heat will provide heating for
households.
A modern regulation
We propose a modern regulation based on targets
for green transition instead of a one-sided finan-

cial optimisation. The proposals made for a regulation of the district heating sector set the stage for
an old-fashioned regulation with earning bands and
benchmarking. The sector should rather be regulated
with a view to creating green district heating. Consequently, a modern regulation should be implemented with the focus on green transition, binding agreements and democratic ownership for the companies
instead of state control, administrative burdens and
commercial interests. A financial regulation with a
one-sided focus on optimisation will put the brake
on investments in green transition, will counter increased job creation in the district heating sector
and scale back the expected green export of district
heating solutions.
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Water
technology
3F: Denmark should be at the forefront in the water field.
This should be achieved through greater efficiency, a clear
division of roles in the water sector, a high level of ambition, intelligent innovation, increased exports and climate
adaptation.

Elaboration on the
recommendations
Benchmarking model through optimisation of operations and innovative solutions
In connection with the revision of the Law Governing
the Water Sector, the Danish Government and Parliament should adopt a benchmarking model that
can ensure the enhancement of efficiency through
optimisation of operations and innovative solutions.
Such improved efficiency should take place through
the development of more effective solutions, and
not through savings or a short-term focus on less expensive products or insufficient maintenance of the
infrastructure.
The important thing is how the agreed enhancement
of efficiency is achieved through a new economic
benchmarking model and price ceiling mechanism.
In this connection, there must be assurances that
there is room for investments, and a focus on higher environmental and health standards. The system
must not be structured so that it punishes the most
ambitious companies.

BACKGROUND
Denmark still has strong competences in water technology. Traditionally, we have been at the forefront. This is hardly the case today. Therefore, we need to take initiatives in order to recapture the previously
strong Danish position in this sector.
The political agreement of autumn 2018 should now be quickly implemented in future legislation in an intelligent way, so as to create space
for innovation and high performance within the areas of environment,
health, energy, climate and security of supplies.
In addition, a strong framework should be created for constructive cooperation between the publicly owned water companies and the industrial sector regarding development and export.
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In practice this means that improved efficiency is
primarily achieved by the companies performing
the optimisation of operations and investments in
innovative solutions unaided. These are the sound
efficiency improvements that the companies have a
clear incentive to pursue.
Companies must be able to retain the efficiency
gains achieved by the companies themselves for a
period, in order to be able to repay and pay interest
on the investments that were required to achieve
such enhanced efficiency. It should be possible to
place some of the gains in an innovation pool in each
company – this will create the motivation to implement the efficiency of innovation and provide space
for innovation.
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3F’s Green Think Tank recommends:
• Enhancement of efficiency through optimisation of operations
and investments in innovative solutions.
• ”Total Cost of Ownership”, which includes lifespan, energy and durability.
• Clarification of the division of roles between public water companies and the industrial sector.
• Public water companies’ performance in energy, climate, environment and health – not least a target for a climate-neutral Danish
water sector.
It should motivate the water companies to constantly seek new solutions for optimisation and should
support the demand for innovative solutions and
technologies from the suppliers.
The efficiency potential in individual companies must
be assessed on a factual basis, and requirements for
higher efficiency cannot be made over time that are
beyond the proven abilities of the company.
The principle of Total Cost of Ownership
In the revised Law Governing the Water Sector, the
Danish Government and Parliament should adopt
the principle of ”Total Cost of Ownership” that includes lifespan, energy and durability and guarantees mechanisms for maintaining investments for
the renewal of the infrastructure.

• A framework ensuring that the water companies can contribute
actively to innovation and the marketing of new solutions and technologies.
• Legislation on municipal climate adaptation plans that create a
common basis for the effort.

Regulation must ensure that the water companies
avoid a substandard enhancement of efficiency in
the form of short-term savings, the purchase of less
expensive products with a shorter durability and
higher energy consumption.
This can be actualised by purchasing according
to the ”Total Cost of Ownership” principle where
lifespan, energy costs and durability are always in-

▶
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cluded in the cost calculations. It can also take place
through a requirement for ”Asset Management”,
where the companies are in control of the correct
level of investment for maintenance and renewal of
the infrastructure.
The division of roles between public water companies and the industrial sector
The future law governing the water sector should
contain a specification of the division of roles between the public water companies and the industrial
sector with regards to innovation and export.
The tasks and the division of roles must be clarified
with regards to innovation and exports between the
publicly owned water companies and the private
manufacturers of technology and equipment in order to optimise cooperation and create incentives for
participation for both parties.
The industrial sector should commercialise and export new solutions and technologies, but the water
companies should play a significant role when it
comes to innovation and export. Moreover, models
for this collaboration should be developed further.
The performance of public water companies in
energy, climate, environment and health
The Danish Government and Parliament should
adopt a framework for actively supporting a high and
realistic level of ambition for the performance of the
public water companies within energy, climate, environment and health.
Political target-setting should be established for
how Denmark can be at the forefront in the water
domain with regards to e.g. energy production, CO2
reduction, climate neutrality, better cleansing of
waste water for environmentally harmful chemicals,
clean drinking water and a reduction of water loss.
This is exactly the reason why it is important that the
water companies are given enough room for the demand for innovation which is crucial for Denmark’s
ability to develop the solutions and technologies
through its home market that will make us a world
leader in this field.
”Flagship projects and demonstration projects”
should be developed to demonstrate the possibilities in Danish water technology. For example, these
could be energy-neutral water and waste water supplies, where the energy recovery corresponds (at
least) to the energy consumption of the water company and where a reduction of all climate gases has
also been taken into account.
It should be possible for the water companies to
have their effective costs covered for extending their
activity by, for example, climate adaptation and the
improved cleansing of waste water of environmen26

tally alien substances. This also applies to the setting
of local targets for the environment, health, climate
etc.
The performance benchmarking system should
be developed further so that it supports ambitious
companies, and so that it can officially and clearly
document the results of the water companies with
respect to the environment, health, energy and climate. This is the best way to support the exportation
of innovative water solutions.
The water companies’ active contribution to innovation and marketing
The Government and Parliament should establish a
framework that ensures that the water companies
can contribute actively to innovation and the marketing of new solutions and technologies, thereby
creating collaborations concerning the development
of new export-based and green jobs in the industrial
sector.
The water companies must be able to allocate financial resources for participation in the work on innovation, and models should be developed for payment
in proportion to the finished solutions exported by
private companies.
Therefore, a wider framework should be created for
how innovation can be included in the regulated water tariff.
A ”Water Sector Technology Centre” should be established that can encourage the dissemination of
already developed technologies and solutions in the
market – through analyses, exchanges of experience,
and ensuring innovative tenders and purchases.
A sound and stable framework for public co-financing of new water technologies must be ensured
through the MUDP (the Environmental Technology Development and Demonstration Program). The
grants should be well known, and predictable for
a period of four years, corresponding to the 4-year
strategies.
Water technology
Danish export from the water sector is predominantly
the export of equipment and individual components
based on quality and durability. And it will probably
continue to be this way. However, it will be an advantage for the industry to brand itself in general on
its competences in energy and climate, reduction of
water loss, a clean aqueous environment and safe
drinking water of optimal quality.
The Danish water vision sets the target for a doubling
of the export of water technology until 2025; however, it does not look as if the target will be reached
with the current effort. A more stable framework is
needed for the innovation effort and for more ambitious regulation.
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A more targeted effort must be made to export Danish water know-how by increasing the industry’s
effort, and by coordinating marketing campaigns
abroad and through a systematic sales effort with
regard to the flagship projects.
Today, the public waterworks are highly limited in
how much they can help when it comes to exporting if they are to receive payment for it. These limitations should be relaxed so that the water companies
can contribute actively to innovation and marketing
of new solutions and technologies, thereby creating collaboration on the development of new export-based and green jobs in the industrial sector.
A common basis for municipal climate adaptation
plans
The Danish Parliament should adopt a law governing
municipal climate adaptation plans that can create
a common basis for a cost-efficient effort that can
ensure the implementation of preventive measures
when there is a social surplus.
Denmark is at the very forefront when it comes to the
development of solutions for the climate-proofing of
our towns against flooding and thereby also creating
better and greener urban spaces. At the same time,
new monitoring and control systems are being developed that can be exported.

The first generation of the climate adaptation plans
based on an agreement between the Danish Government and KL (Local Government Denmark) has
been adopted in almost all the municipalities and is
in the process of being implemented.
The level of ambition varies greatly from municipality
to municipality. Approximately half of the municipalities have a proper action plan with a description of
concrete efforts. Fewer municipalities have an action
plan with a description of time schedules and the financial burden of the concrete efforts.
Few municipalities have an updated service level
for water at ground level and for flooding. Similarly,
only a few municipalities are working systematically,
using cost-benefit calculations that can determine
whether efforts, as seen from a social perspective,
are worth implementing in order to prevent damage
from flooding in connection with heavy rain and extreme weather.
Therefore, we now need the next generation of climate adaptation plans in which climate and environment are integrated and where centralised guidance
and inspiration are ensured so that flooding due to
rain, sea water floods and increased groundwater
levels are integrated, and coherent efforts are extended across the municipalities.
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Wind energy
3F: If we are to reach the target of reducing emissions by 70 per cent,
we need to speed up the transition. Denmark must increase the potential for onshore wind, offshore wind and solar energy, the export of the
Danish energy model and become the most flexible electrified country
in the world.

Elaboration on the
recommendations
Make the most of the potential for onshore wind
and solar cells
In 2018, the percentage of wind power (onshore wind
and offshore wind) in the power supply was approx.
40 per cent., and the percentage of solar energy was
approx. 3 per cent. If the Government is to realise its
target of a 70 per cent reduction of greenhouse gas

BACKGROUND
Today, Denmark has the most innovative green companies. We are a
global leader in a number of areas. We must take further advantage of
this situation for the benefit of the creation of increased value and employment in Denmark.
Development work has resulted in the fact that the power produced
by onshore wind turbines and solar cells will become more and more
competitive in the future, But we still need to make an active effort in
the short term, as well as the long term, to support and promote growth
in the Danish green cluster. This effort must be based on international
demand and must also keep Denmark at the forefront of developments.

emissions by 2030 compared to 1990, this will require a massive electrification of Danish society and
therefore much more green power. This power cannot come from more offshore wind alone; all technologies must come into play, and the development
of more onshore wind and solar cells is therefore crucial.
In June 2019, Energinet and the power supply companies had received information about the construction of potentially approx. 1 GW onshore wind and
approx. 2.5 GW solar cells, including several projects
that are expected to be launched without support.
However, the lack of local support, and inefficient local planning and complaint procedures may make it
difficult to realise their potential.
The continued development of the potential for onshore wind and solar cells in Denmark therefore requires great effort.
The expansion of land-based renewable energy must
be supported through:
• Making the local planning and complaint procedures more efficient, fast and transparent. This
should be done i.a. by

Figure 9: Wind turbines in Denmark, 1990 to 2018
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3+2 are the 3
offshore wind farms
adopted by the Danish Parliament and
the 2 remaining which
are those proposed
by the Danish Social
Democratic Party in
connection with the
election campaign.

1

• removing the diocesan authorities’ right of veto
to solar and wind projects so that it is solely
a political decision to object to a local plan,
and so that transparent and uniform terms
of investment are ensured for providers of renewable energy.
• establishing a 4-month ceiling for a review period for complaints about solar and wind projects so that the provider and the complain
ant can receive information quickly about the
further progress of the project.
• Fair compensation to neighbors affected by the
green transition.
• The ceiling for the number of onshore wind turbines in the Energy Agreement is removed, as this
is a clear barrier to development using the most
cost-efficient renewable energy technology.
• Low-lying areas are selected and linked to solar
projects in order to ensure far better multi-functional land use, much more green power, increased
biodiversity and a reduction of the agriculture’s
greenhouse gas emissions – and not least a maximisation of the impact of climate change on a
certain area.

3F’s Green Think Tank recommends:
• Make the most of the significant potential for
onshore wind and solar cells in Denmark by
streamlining the planning and complaint procedures and by removing any regulation that
will prevent an effective and cost-efficient
transition.
• Elaborate on a plan to invite tenders for the 5
(3+21) proposed offshore wind farms and to prioritise marine areas for further offshore wind in
the North Sea and the Baltic.
• Link the electricity and heat sectors together
in a new coherent energy system with investments in big new heat pumps.
• Ensure that all efforts are made to export the
Danish energy model.
• Become the most flexible electrified country in
the world.
• Ensure timely development of the transmission
network under the Energy Union
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Outlook for offshore wind in the EU 2019-2040
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In the European Union, offshore wind is set to play a central role and has the potential
to become the largest source of electricity supply, matching onshore wind.

• The necessary development of and investment
in infrastructure at transmission and distribution
level, so that the network stays abreast of the demand and the supply of green power and does not
prevent the electrification.
Elaborate on the plan for invitation of tenders to
the future 5 offshore wind farms
Denmark should operationalise its focus on offshore
wind. In part because the Danish wind resources
(in particular in the North Sea) are some of the best
and most stable in the world with favourable ocean
depths. In part because Denmark is at the absolute
forefront in this area and will therefore be able to
reap the benefits of the continuous reduction in the
price expected by the industry in the years to come.
In addition to this, we must be the preferred supplier and latch onto the anticipated global boom in
investments in offshore wind, in particular in Europe
which is Denmark’s nearest market.

Based on Statistics Denmark, the AE (The Economic Council of the Labour Movement) has calculated that the export of wind turbines to the value of DKK 1 b (at
2016 prices) will result in 625 new jobs in the Danish economy. This is based on an IO
calculation covering 117 industries, excluding the consumption effect. When adding
extra exports to the national industry economy the manufacturing of engines, wind
turbines (280010) at DKK 1 b, will result in 250 extra jobs in the industry. Moreover, it
will result in 375 jobs in the support economy in the form of input to the wind turbine
industry from e.g. the metalworks industry.
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For the development in Denmark, we need to prepare a plan as quickly as possible for the invitation
to tender for the three offshore wind farms from the
Energy Agreement and the two further offshore wind
farms requested by the Danish Government. Moreover, the ideas about the energy island must be made
more specific as quickly as possible.
Illustratively, it cannot be ruled out that this will
mean an extra Danish export of DKK 15 b annually
and an increase in full-time employment in Denmark
of approx. 9,400 persons2.
The initiatives implemented through the North Sea
collaboration must ensure
• A national and regional prioritised use of offshore
wind suitable for marine areas with the effect that
offshore wind is not allocated to residual areas after due consideration of defence, fishing, raw material extraction and shipping.
• A rapid development of cross-national transmission links, including the need for internal transmission links in Germany.
• That existing and established transmission links
are accessible for the electricity market and that
they are not blocked by local sectional interests,
including local TSO sectional interests.
• To explore the possibilities of renting out Danish
marine areas for development of other countries’
wind farms.
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Export of the Danish energy model
As part of the 2018 Energy Agreement it was decided
to promote collaboration on export promotion with
the wider world in order to disseminate the Danish
energy model and expand the basis for Danish export. Danish know-how and Danish energy solutions
are in increasing demand globally as more and more
countries seek a transition to green energy. Quite
rightly, a basically unanimous Danish Parliament has
decided to enhance and expand the export promotion effort in known and new markets, and this effort
should be extended to 2030.
The most electrified country in the world
It has long been our ambition to change our energy
consumption away from petrol cars and natural gas
heating to electric cars and heat pumps. Electrification is an important part of the solution to the green
transition and is also a way to create increased value
for the power produced by our wind turbines and solar cells.
The aim to reduce Denmark’s greenhouse gas emissions by 70 per cent in 2030 requires an extensive
transition of our energy consumption away from fossil fuels. This means that electrification is no longer
just an obvious target but a necessity in order to
reach the target by 2030.
At the same time, the electrification will make new
demands on our electricity system. It will also require
significant investments in our infrastructure, when
the energy source for our cars no longer comes from
the petrol station but from an electric plug.
The advantage of electrification is that we can reduce our energy consumption at the same time. Both
heat pumps and electric cars are technologies that
are significantly more efficient that the technologies
they replace.
In order to reach the 2030 climate goals, the following will be necessary:
• Taxes that will make fossil fuels even less attractive than today
• Continuous promotion of green transport for passenger cars and heavy transport
• A framework for the development of infrastructure with increasing electricity consumption being
covered by power from our wind turbines.

• Research and support pool for demonstration of
future technologies such as large-scale systems,
e.g. heat pumps (on geothermal energy, sea water
or similar), CCS and synthetic gases.
Timely development of the transmission network
under the Energy Union
In addition to initiatives under the North Sea collaboration, there should be an upgraded European effort
through a revised Trans-European Networks – Energy Regulation.
Despite the existing scheme with a special prioritised list of European transmission projects in the
so-called PCI list (projects of common interest),
there are still huge delays in the development of the
transmission network linking the green transition together.

If the North Sea and the Baltic are to be Europe’s
green power station, it will be necessary
• to reduce the time for the approval process of
projects
• to ensure that others than European Transmission
System Operators (TSO) are realistically able to
invest in the necessary infrastructure.
• to create new initiatives to handle the increasing
not-in-my-backyard effect and opposition from
citizens delaying transmission projects.
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