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3. POLICIES AND MEASURES

3.1. Dimension Decarbonisation

3.1.1. GHG emissions and removals
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4 Policies and measures

- including those in accordance with Article 2 of the Kyoto
Protocol, and domestic and regional programmes and/or
legislative arrangements and enforcement and
administrative procedures

4.1 CLIMATE POLICY AND THE POLICY-MAKING PROCESS

Since the Brundtland Commission's report, “Our Common Future”, from 1987,
Denmark's climate policy has developed in collaboration with the different sectors of
society, and in line with international climate policy, and results from related
scientific research.

Thus, since the end of the 1980s a considerable number of measures to reduce
emissions of greenhouse gases have been implemented.

Some of the measures have been implemented with reduction of greenhouse gas
emissions as the main objective, others were aimed at achieving environmental
improvements for society in general, e.g. by introducing environmental taxes and
involving the public in the debate and decisions concerning the environment.

Since 2001, focus has also been on efforts to reduce emissions and meet the near-
term international greenhouse gas emission reduction targets — i.e. for 2008-2012
under the first commitment period of the Kyoto Protocol and the EU Burden Sharing,
for 2013-2020 under the second commitment period of the Kyoto Protocol and the
EU Effort Sharing Decision and for 2021-2030 under the Paris Agreement and the
EU burden sharing of the EU National Determined Contribution through the EU
Effort Sharing Regulation — with view to meet the government’s long-term target: a
climate-neutral society by 2050.

Denmark’s international climate targets are described in Box 4.1.
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B0X 4.1 INTERNATIONAL CLIMATE TARGETS

Since 1990 Denmark has undertaken or committed itself to several targets with respect to reducing
greenhouse gas emissions:

In accordance with the Climate Convention, to reduce total emissions of greenhouse gases in
Denmark, Greenland and the Faroe Islands to the 1990 level by 2000. This target was achieved for
total emissions excluding the land-use sector (LULUCF). Due to windfalls total emissions
including LULUCF brought the Realm to within 1% of the target.

As a contribution to stabilisation in the EU, Denmark committed itself to reducing CO, emissions
in 2000 by 5% compared to the adjusted level for 1990. This target was fulfilled.

In relation to the Kyoto Protocol, for the period 2008-2012 the EU committed itself to reducing
emissions of greenhouse gases on average to 8% below the level in the base year; 1990 for CO,,
methane, and nitrous oxide and either 1990 or 1995 for industrial greenhouse gases. Denmark
committed itself to a reduction of 21% as an element of the burden-sharing agreement within the
EU. Both Denmark and the EU reached these targets.

In relation to the period 2013-2020, the EU reached an agreement in December 2008 on a climate
and energy package and on a regulation on CO, from new vehicles. According to this package the
EU is committed to reducing its overall emissions to at least 20% below 1990 levels by 2020.
Under the EU burden sharing of the joint EU target for 2020, Denmark is committed to a reduction
in non-ETS emissions in the period 2013-2020, rising to 20% by 2020 relative to 2005. The EU is
also committed to reducing its ETS emissions to 21% below 2005 levels by 2020. The EU has also
set itself the target of increasing the share of renewables in energy use to 20% by 2020. Under
burden sharing for this EU target, Denmark is committed to reaching a 30% share of renewables in
energy use by 2020.

In relation to the period 2021-2030, the European Council agreed on the 2030 climate and energy
framework in October 2014 and endorsed four important targets: (1) a binding EU target of at least
40% less greenhouse gas emissions by 2030, compared to 1990, (2) a target, binding at EU level,
of at least 27% renewable energy consumption in 2030, (3) an indicative target at EU level of at
least 27% improvement in energy efficiency in 2030 and (4) support the completion of the internal
energy market by achieving the existing electricity interconnection target of 10% as a matter of
urgency no later than 2020, in particular for the Baltic states and the Iberian Peninsula, and the
objective of arriving at a 15% target by 2030. The agreement on the 2030 framework, specifically
the EU domestic greenhouse gas reduction target of at least 40%, formed the basis of the EU's
contribution to the Paris Agreement. The EU’s so-called Intended Nationally Determined
Contribution (INDC) was formally approved at an Environment Council meeting in March 2015.
In October 2017 the EU member states reached an agreement on the burden sharing for the period
2021-2030, for which the formal publication is pending. Under the EU burden sharing of the joint
EU target for 2030, Denmark is committed to a reduction in non-ETS emissions in the period
2021-2030, rising to 39% by 2030 relative to 2005. The EU is also committed to reducing its ETS
emissions to achieve the 40% below 1990 levels by 2030 in total greenhouse gas emissions. The
EU has also set itself the target of increasing the share of renewables in energy use to 27% by
2030. Denmark will allocate funds that sets a course towards a Renewable Energy share of
approximately 55% in energy use by 2030.

The following sections contain more information about Denmark’s climate relevant
action plans until now, the climate policy framework until 2020 which is the Energy
Agreement from March 2012, and the climate policy framework until 2030
comprising the Energy Agreement from June 2018 and the government’s climate and
air proposal “Together for a greener future” from October 2018.

This is followed by sector by sector descriptions of Denmark’s climate policies and
measures.

4.1.1 National action plans

In 1988 the government issued the Government's Action Plan for Environment and
Development. The plan was a follow-up on the Brundtland Report and was based in
principle on striving for environmentally sustainable development. One of the main
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messages in the plan was the need to integrate environmental considerations into
decisions and administration within such sectors as transport, agriculture and energy.

In the years since then, a number of ministries have prepared sector action plans in
which the environment is an integral element. The sector action plans deal with the
entire development in a sector combined with solutions to environmental problems
caused by the sector. The sector plans for energy, transport, forestry, agriculture, the
aquatic environment, waste, and development assistance are important examples.

The plans from the 1990s all contained specific environmental objectives and,
usually, deadlines for achieving them. In addition, there were a number of concrete
initiatives that are intended to lead to achievement of the objectives. Progress has
been evaluated regularly to check whether the implementation of the plans resulted
in achievement of the objectives. The results of the evaluations have been presented
in political reports from the sector ministries or in special follow-up reports.

The evaluations and follow-up have often given rise to the preparation of new action
plans, either because additional initiatives have been necessary in order to achieve
the objectives or because the development of society or developments within the area
in question have made it necessary to change both objectives and initiatives. Major
sector plans that have been of importance for the reduction of greenhouse gas
emissions are:

e The NPO Action Plan on pollution from livestock manure (1985)

e Action Plan for the Aquatic Environment I (1987)

e Energy 2000 (1990)

o Action plan for sustainable development in the agricultural sector (1991)

o Strategy for sustainable forest management (1994)

o Strategy 2000 - Danish strategy in the development assistance area (1995)

e Energy 21 (1996)

o Action plan for reduction of the transport sector's CO, emissions (1996)

o National sub-strategy for Danish environmental and energy research (1996)

e Action Plan for the Aquatic Environment II (1998)

e Action Plan II - Ecology in Development (1999)

e Waste 21 (1999)

e Action plan for reduction of industrial greenhouse gas emissions (2000)

o Reduction of the transport sector's CO, emissions - possibilities, policies and
measures (2000)

o Reduction of the transport sector's CO, emissions - the government's action
plan (2001)

e Denmark's national forest programme (2002)

o Denmark's National Strategy for Sustainable Development (2002)

e National Climate Strategy for Denmark (2003)

o Waste Strategy 2005-2008 (2003)

e Action Plan for the Aquatic Environment III (2004)

« 1°"National Allocation Plan 2005-2007 under the EU-ETS (2004)

o Energy Strategy 2025 (2005)

o Action Plan for Strengthened Energy-saving Efforts (2005)

« 2" National Allocation Plan 2008-2012 under the EU-ETS (2007)

o Political agreement on Energy (2008)

o Political agreement on a Green Transport Vision for Denmark (2009)

 Political agreement on a Tax Reform (2009)
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o Growth with Consideration — the government’s strategy for sustainable
development (2009)

o Strategy for reducing energy consumption in buildings (2009)

 Political agreement on a Green Growth Plan (2009)

o Waste Strategy 2009-2012 — Part I (2009)

o Waste Strategy 2009-2012 — Part 11 (2010)

e Energy Strategy 2050 (2011)

e Our Future Energy (2011)

e Political Agreement on Energy (2012)

e The Danish Climate Policy Plan — Towards a low carbon society (2013)

e The Agricultural Package (2016)

o The Energy Agreement (2018)

o The Climate and Air proposal “Together for a greener future” (2018)

The sector plans deal with different aspects of the climate problem. In the energy and
transport sectors, the main environmental concern has been the emissions of the
greenhouse gas CO,. The plans in these sectors were therefore to a great extent
concerned with reducing CO,.

The frameworks for the Danish energy sector, however, have changed quite
significantly over a short period of time. The goal of Danish energy policy today is to
create well-functioning energy markets within frameworks that secure cost-
effectiveness, security of supply, environmental concerns and efficient use of energy
under conditions of a fully liberalised energy sector. Electricity production from
Danish power plants is controlled by market forces and traded freely across national
borders.

The introduction of CO; quota regulation as a common EU instrument has therefore
been of absolute importance to Denmark meeting its climate commitments. From
2005, quota regulation through the EU emissions trading scheme (EU ETS) has been
the key instrument to ensuring that the Danish energy sector can contribute to the
reductions requisite to fulfilling Denmark’s climate commitments.

The other sector plans are not primarily focused on reducing greenhouse gas
emissions, in part because the sectors are battling with other major environmental
problems. The main concern in the agricultural sector has been pollution of the
aquatic environment. In the waste sector it has been reduction of the volume of
waste, and in the industrial sector, reduction of emissions/discharges of harmful
substances to the atmosphere/aquatic environment, the use of toxic substances, etc.

However, the implementation of the sector plans has to a great extent also resulted in
reduction of greenhouse gas emissions. For example, the reduction in nitrogen
emissions from the agricultural sector, which is the result of the aquatic environment
plans, is at the same time reducing emissions of the greenhouse gas nitrous oxide.
The initiatives to reduce waste quantities mean fewer landfill sites and thus less
formation and emissions of methane, and the on-going increase in forested area will
mean increased removals of CO,.

In addition, the energy and transport plans meant that changes were made in the

energy and transport sectors. The initiatives in the energy sector have resulted in
reduced energy consumption despite significant economic growth and, with that,
reduced CO, emissions.
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On the environment policy front, Denmark has participated actively in improving
environmental protection in Europe through the EU cooperation and through bilateral
environmental assistance to Central and Eastern European countries. On a number of
points, the EU's environmental regulation has put Europe ahead of the rest of world
environmentally. There are also many examples of EU rules having helped to
strengthen environmental protection in Denmark. With the adoption of the
Amsterdam Treaty, sustainable development became a main objective for the EU,
and integrating environmental considerations in the EU's sector policies became an
obligation.

4.1.2 Denmark's Climate Policy

4.1.2.1 The 2018 Energy Agreement

As announced in the 2016 Government Platform, the government published a
proposal for a new energy agreement in April 2018'. On 29 June 2018 an Energy
Agreement on future Danish energy policy until 2024 - and for some elements until
2030 - was reached with all Parties in the parliament®.

The 2018 Energy Agreement is an agreement on allocating funding that sets a course
towards a share of renewable energy of approximately 55% by 2030. The agreement
will also give Denmark a share of renewable energy in electricity above 100% of
consumption, while ensuring that at least 90% of district heating consumption is
based on energy sources other than coal, oil or gas by 2030.

The parties to the agreement have also agreed that Denmark will work towards net
zero emissions, in accordance with the Paris Agreement, and advocate for the
adoption of a target of net zero emissions in the EU and Denmark by 2050 at the
latest.

The agreement includes the following initiatives:
E1) World class offshore wind
E2) Renewable energy on market conditions
E3) Reduction of taxes on electricity and restructuring of surplus heat utilisation

E4) Targeted energy savings (E4a) and Support schemes to promote replacement of oil-fired boilers
in favour of individual heat pumps (E4b)

E5) Modernisation of the heating sector and mitigating the impacts of eliminating the “base subsidy”
E6) Strengthened energy and climate research

E7) Denmark leading the way in exports of green energy solutions

ES8) A smart and flexible energy system

E9) Funding for green transport

E10) Reserve for additional investments in RE from 2025 onwards

! https://en.efkm.dk/media/11857/energiudspillet_eng.pdf
2 https://en.efkm.dk/energy-and-raw-materials/energy-proposal/
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The elements in the 2018 Energy Agreement are described in greater detail in the
sector chapters below.

4.1.2.2 The 2018 Climate and Air proposal “Together for a greener future”

In the follow-up of the 2016 Government Platform and the announced climate
strategy , the government published its Climate and Air proposal “Together for a
greener future” on 9 October 2018.

The government’s aim is to keep Denmark at the global forefront of environmental
policy. The government wants to ensure that Danes continue to enjoy access to clean
air and a stable climate, while steering development towards green solutions in
Denmark, Europe, and around the world. These aims will be pursued through a series
of initiatives that put Denmark on course for reaching its climate goals in the EU by
2030. These initiatives also push towards the ambitious goal of a climate-neutral
Denmark by 2050, where Denmark is absorbing at least as much greenhouse gas as it
is emitting.

The climate and air proposal “Together for a greener future” calls on all Danes to
come together and embrace a shared responsibility for our planet. The proposal takes
shape through 38 concrete initiatives to ensure cleaner transport in cities and the
countryside, efficient and modern agriculture, more environmentally-friendly
shipping, and a green transition in housing and industry.

The climate and air proposal includes the following initiatives:
The last petrol and diesel car will be sold in 2030

Cl) Phase-out of sales of new petrol and diesel cars in 2030, and of new plug-in hybrid cars in
2035.

C2) A commission for the transition to green cars must show the way.

C3) No registration tax in 2019 and 2020 on green cars priced below 400,000 DKK.

C4) Lower taxation on green company cars.

C5) Charging a low-emission car must be faster.

C6)  Greater powers for municipalities to grant parking discounts for low-emission cars.
C7) Ensuring parking spaces with charging stations for low-emission cars.

C8) Denmark’s municipalities can grant low-emission cars permission to drive in bus lanes.

C9) Research into the dynamics between electric cars and the energy system.

Cleaner transport in cities and the countryside

C10) An end to carbon emissions and air pollution from busses in Denmark’s cities by 2030 —
starting with the first step in 2020, where new buses must be CO,-neutral.

C11) Clean air in Denmark’s big cities — bringing environmental zones up to date.
C12) Petrol and diesel out of taxi operations by 2030.

C13) Benefits for green taxis.

C14) Higher scrapping premium for old diesel cars.

C15) Putting an end to NOx fraud.

C16) All new asphalt on national roads must be climate-friendly, if an ongoing pilot project can
confirm the expected effects and durability of the asphalt.

C17) More biofuel in petrol and diesel.
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More environmentally-friendly shipping at sea and in port

C18) More environmentally-friendly cruise tourism in the Baltic Sea.

C19) Monitoring of sulphur emissions in Danish waters.

An efficient and modern agricultural sector

C20) Less ammonia in the air.

C21) Improvement of biogas plants.

C22) Air- and climate-friendly technology in pig farms.

C23) Stronger research efforts in agriculture.

C24) Promotion of precision agriculture.

C25) Land distribution fund focused on environment, climate and nature.

C26) Partnership with the agricultural sector.

Green transition of housing and industry

C27) 0Old wood-burning stoves must be scrapped in connection with transfers of home ownership.
C28) Scrapping premium for old wood-burning stoves.
C29) Stricter regulation of climate-damaging gases in cooling systems.

C30) Strategy for development of the natural gas system.

We can all play a part in helping the climate

C31) Behavioural campaign with climate labelling.

C32) Climate activities for Danes.

Towards a climate-neutral Denmark by 2050

C33) Increased research into carbon dioxide removal and storage.
C34) Use of carbon dioxide removal in climate efforts.

C35) Analysis to improve the monitoring and accounting of carbon dioxide storage in soils and
forests.

An impactful climate effort

C36) Annulment of carbon dioxide allowances.
C37) More funding for climate efforts in 2026-2030.
C38) Ongoing follow-up on our efforts.

The elements in the 2018 Climate and Air proposal are described in greater detail in
the sector chapters below.
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Further information on the cross-sectoral initiatives is included below in this chapter.

Behavioural initiatives: We can all play a part in helping the climate
C31. Behavioural campaign with climate labelling.

The government will launch a campaign to make it easier for consumers to make
climate-friendly choices, even on a busy day. Based on a climate mark, the campaign
will make it easier for Danes to make green choices. The efforts will be facilitated
with advice from a panel of behavioural and consumer experts and in dialogue with
the business community.

C32.  Climate activities for Danes.

The more Danes who know and understand the climate change challenge, the easier
it is to carry out the green transition. The government will broaden the climate
commitment to Danes of all ages through education initiatives and popular activities.
The government will launch “The Climate Award”, which will be awarded annually
for the best Danish climate change initiative.

Other initiatives: An impactful climate effort
C36. Annulment of carbon dioxide allowances.

Denmark has a high climate target in the EU by 2030. Therefore, Denmark has been
given the opportunity to apply cancellation of EU ETS CO, allowances to fulfil the
target. Allowance cancellation is an effective tool for reducing CO; emissions in the
most cost efficient way in the EU. CO, emissions from the energy sector and heavy
industry are regulated through the EU emission trading scheme (ETS), where one
CO; allowance allows for the emission of one tonne of CO,. Allowance cancellation
is due to the fact that the state cancels the allowances allocated to the state by the
EU, which could otherwise have been sold at auction to companies under the EU
ETS. The cancelled allowances can be used for the fulfilment of Denmark's climate
target in the EU by 2030. As part of the climate action until 2030, the government
will cancel 8 million allowances under the EU ETS. This means that there will be
fewer CO; allowances in the system, making it more expensive to emit CO, within
the EU ETS sectors. This gives a real climate effect in the energy sector and heavy
industry, especially after the latest quota reform has tightened the EU ETS.

C37. More funding for climate efforts in 2026-2030.

Together with the political Parties behind the June 2018 Energy Agreement the
Government has decided to provide DKK 250 million annually 2026-2030 for
climate initiatives — contributing to reaching Denmark’s climate commitments.

C38.  Ongoing follow-up on our efforts

The initiatives in this proposal significantly contribute to the achievement of the
climate target in 2030. And even more climate gains are expected with the
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development in technologies, for example when petrol and diesel cars are phased out.
Much can happen by 2030. Therefore, the government will conduct a continuous
follow-up on climate action in 2022, 2024 and 2027. This will allow for continuous
assessment of the need to adjust Denmark’s climate change mitigation efforts. An
important tool in the follow-up is the climate projections that continuously show both
the size of the challenge and the impact of various initiatives. Therefore, elaboration
of Danish climate projections will continue, so that they can be used as the basis for
preparing the required efforts in a timely manner.
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TABLE 4.0 ADDITIONALCROSS-CUTTING INITIATIVES AND MEASURES IN THE CLIMATE AND AIR PROPOSAL OF 9 OCTOBER 2018 - INCLUDING INFORMATION ON GROUPS OF ADDITIONAL

MEASURES
Name of mitigation action Single |PAMs included in Groups of PAMs  |Sector(s) affected GHG(s) affected  |Objective and/or activity affected Type of Is the policy or|Union policy which
PAM or instrument measure resulted in the
[a: additional (adopted, but not yet implemented)/ p: planned (options under discussion and having a realistic chance of being| Group related to a implementation of the
adopted and i G: Group of TD:Taxes and Duties/ EN: Energy/ BU: Business/ HO: Households/ TR: of PAMs Union policy? (PaM
Transport/ IP: Industrial Processes/ AG: Agriculture/ LU: LULUCF/ WA: Waste/ "x" in the numbering means that the measure is
an update, extention or expansion of an existing measure previously reported under the number shown]
P-CS-1[C31]: Behavioural campaign with climate labelling. All All GHGs Improved behaviour (Energy, Transport, Agriculture) Information; Yes Effort Sharing
p-C5-2 [€32]: Climate activities for Danes. All AlleGHGs Improved behaviour (Energy, Transport, Agriculture) Information; Yes Effort Sharing
p-C5-3 [C36]: Annulment of carbon dioxide quotas. single Energy supply {comprising co2 Increase in renewable energy (Energy supply) Regulatory; Yes Effort Sharing
p-C5-4 [C37): More funding for climate efforts in 2026-2030. single All All GHGs Demand management/reduction (Energy consumption); Low _|Economic; Yes Effort Sharing
a-G8 [E]: The 2018 Energy Agreement of 29 June (ETS and non-ETS) 3 Group |EL, E2, E3, E4a, E4b, E5, E9 and E10  (See the individual PAMSs. ee the individual PAM{See the individual PAMs. See the individual PAMs. See the See the individual
a-G8a [E(ETS)]: Al actions in the 2018 Energy Agreement with effects in the ETS sector 3 Group [E1, E2, E3, E43, E5 and E10 ual PAMS. {See the individual PAMs. See the individual PAMSs. Seethe See the individual
a-G8b [E{non-ETS)]: All actions in the 2018 Energy Agreement with effects in the non-ETS sectors Group |1, E2, E3, E43, E4b, E5, E9and E11__|See the individual PAMSs. See the individual PAMs. See the individual PAMSs. Seethe See the individual
p-G9 [C]: The 2018 Climate and Air Proposal of 9 October Group [C1,Cl10,C12, Cl6, C17, C21, C29 See the individual PAMS. see the individual PAMs. See the individual PAMs. seethe See the individual
a/p-GBb&GI [total non-ETS]: Non-ETS of The 2018 Energy Agreement and The 2018 Climate og Air Proposal Group [G8b, G9 See the individual PAMS. See the individual PAMSs. Seea the individual PAMS. seethe see the individual
a/p-GB&GS [total E+C]: The 2018 Energy Agreement and The 2018 Climate and Air Proposal 3 Group |G8, G9 See the individual PAMSs. {See the individual PAMs. See the individual PAMSs. Seethe See the individual
Name of mitigation action Status of (Brief Start year of[End year of| Included |Implementing entity or entities ETS, ESD/ESR, Estimate of Estimate of
imple- description |imple- imple- inthe TOTAL mitigation impact mitigation
[a: additional (adopted, but not yet implemented)/ p: planned {options under discussion and having a realistic chance of being|menta- (for tables) |mentation (mentation | WAM2018 (not cumulative impact
adopted and implemented)/ G: Group of measures/ TD:Taxes and Duties/ EN: Energy/ BU: Business/ HO: Households/ TR: tion projection reductions, in kt (cumulative
Transport/ IP: Industrial Processes/ AG: Agriculture/ LU: LULUCF/ WA: Waste/ "x" in the numbering means that the measure is scenario €02 eq) reductions, in
an update, extention or expansion of an existing measure previously reported under the number shown] kt CO2 eq)
2019-2030 2020 2030 2021-2030
p-CS-1[C31]: Behavioural campaign with climate labelling. Planned |See text 2019 2030 NE Ministry of Energy, Urilitias and Climate [Government) ESR NE NE NE
p-CS-2 [C32]: Climate activities for Danes. Planned |Seetext 2019 2030, NE Ministry of Energy, Utilities and Climate [Government] ESR NE NE NE
p-CS-3 [C36]: Annulment of carbon dioxide guotas. Planned |Seetext 2021 2030 For Ministry cf Energy, Utilities and Climate (Government] ESR NE {800} {8000}
p-CS-4[C37]: More funding for climate efforts in 2026-2030. Planned |See text 2026 2030 NE Ministry of Energy, Utilities and Climate (Government] ESR NE NE NE
a-G8 [E]: The 2018 Energy Agreement of 29 June (ETS and non-ETS) 3 Planned [See the See the indifSee the ind|See the individSee the individual PAMSs. ETS 5/ESD/ESR NE 11000
a-G8a [E(ETS)]: All actions in the 2018 Energy Agreement with effects in the ETS sector 3 Planned |Seethe See the indi{See the ind|See the indivigSee the individual PAMS. ETS5 NE 10754
a-G8b [E{non-ETS)]: All actions in the 2018 Energy Agreement with effects in the non-ETS sectors Planned |See the See the indi{See the ind|See the individSee the individual PAMs. ESD/ESR NE 246 1300|
p-G9 [C]: The 2018 Climate and Air Proposal of 9 October Planned (See the See the indi{See the ind|See the indivi¢See the individual PAMSs. ESD/ESR NE 1497 8900
a/p-G8b&GY [total non-ETS]: Non-ETS of The 2018 Energy Agreement and The 2018 Climate og Air Proposal Planned |Seethe See the indiySee the ind|See the indivigSee the individual PAMS. ESR NE 1743 10200]
a/p-G8&G9 [total E+C]: The 2018 Energy Agreement and The 2018 Climate and Air Proposal 3 Planned [Seethe See the indi{See the ind|See the individSee the individual PAMs. TOTALS NE 12497
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4.1.2.3 Denmark’s climate policy — as part of the EU climate policy

Danish climate policy is based on two pillars — the European and the national. As a
small country with an open economy, it is clear that the more Denmark can
implement climate policy with common European solutions, the better the total effect
of climate policy and the easier it will be to maintain Danish competitiveness in
relation to trading partners in the EU.

The EU is also a crucial player in international climate negotiations. In 2008, the EU
Climate and Energy Package established EU targets for 2020 of a 20% reduction in
greenhouse gases compared with 1990, 20% renewable energy and 20% energy-
efficiency improvements cf. Box 4.1.The implementation of the Paris Agreement
requires an ambitious common EU approach for the period after 2020. The need for a
common EU approach was highlighted by the European Council in May 2013. The
European Council has asked the European Commission to draw up specific proposals
for a framework for EU climate and energy policy in 2030. In light of this, the
Commission has put forward proposals for the concrete implementation of the
ambitious climate and energy EU targets for the period after 2020. After more than
two years of negotiations only the final publications of the final elements are now
pending. This Clean Energy for all Europeans package is set to deliver on the EU
targets for 2030 of a 40% reduction in greenhouse gases compared to 1990 levels, at
least a 27% share of renewable energy consumption and an indicative target for an
improvement in energy efficiency at EU level of at least 27% (compared to
projections) cf. Box 4.1.

4.2 LEGISLATIVE ARRANGEMENTS AND ENFORCEMENT AND ADMINISTRATIVE
PROCEDURES

The legal basis for the division of powers into the legislative, executive, and judicial
power is the Danish Constitution, Danmarks Riges Grundlov’.

The Constitution includes the legal basis for how the Regent acts on behalf of the
Realm in international affairs, and the Regent cannot act without the consent of the
Folketing in any way that increases or restricts the area of the Realm, or enter into
obligations requiring cooperation of the Folketing or which in some other way are of
great significance to the Realm. Neither can the Regent, without the consent of the
Folketing, cancel an international agreement entered into with the consent of the
Folketing.

After a motion from the government, the Folketing thus gave its consent in 2002,
allowing Her Majesty Queen Margrethe the Second, on behalf of the Realm and with
territorial reservations for the Faroe Islands, to ratify the Kyoto Protocol. This was on
31 May 2002.

Denmark's implementation of the Kyoto Protocol in the first commitment period
2008-2012 has been effectuated by following up on the national Climate Strategy,
sector-policy strategies with climate considerations, and concrete initiatives

? The Danish Constitution (Danmarks Riges Grundlov) ( http://www.retsinfo.dk/ GETDOCI /ACCN/A19530016930-REGL /:
http://www.folketinget.dk/pdf/constitution.pdf )
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contributing to limiting or reducing greenhouse gas emissions, and implementation
of the other parts of the Kyoto Protocol. The legislation necessary to do this has been
adopted in pursuance of the Constitution regulations concerning legislative powers.

Pursuant to the Constitution, the Regent is the ultimate authority, cf. paragraphs 12-
14:

“12. Subject to the limitations laid down in this Constitutional Act, the King shall
have supreme authority in all the affairs of the Realm, and shall exercise such
supreme authority through the Ministers.

13. The King shall not be answerable for his actions; his person shall be sacrosanct.
The Ministers shall be responsible for the conduct of government; their responsibility
shall be defined by statute.

14. The King shall appoint and dismiss the Prime Minister and the other Ministers.
He shall decide upon the number of Ministers and upon the distribution of the duties
of government among them. The signature of the King to resolutions relating to
legislation and government shall make such resolutions valid, provided that the
signature of the King is accompanied by the signature or signatures of one or more
Ministers. A Minister who has signed a resolution shall be responsible for the
resolution.”

With this background, the Regent delegates responsibility for various functions to
government ministers through Royal resolutions. This makes the various ministers
for different areas responsible for, e.g. making proposals for new/amended
legislation made necessary by the Kyoto Protocol, enforcement of legislation and
initiation of necessary administrative procedures.

The total set of regulations (in Danish) can be accessed via Retsinformation® (online
legal information system). Legislation concerning measures of importance to
Denmark's commitments under the Kyoto Protocol will be enforced pursuant to the
current legal basis, including pursuant to any penalty clause. Enforcement could also
involve the judicial power.

As regards the institutional arrangements for the implementation the Kyoto Protocol
concerning activities in connection with participation in the mechanisms under
Articles 6, 12, and 17 of the Kyoto Protocol, these tasks have been delegated to the
Danish Energy Agency (DEA) under the Ministry of Energy, Utilities and Climate.
The DEA is also responsible for legislation and administration of the EU emission
trading scheme. The supplementary regulations regarding the approval and use of
JI/CDM credits and the Registry are now regulated in Statutory Order No. 118 dated
28 February 2008 with later amendments
(https://www.retsinformation.dk/Forms/R0710.aspx?1d=144489).

Among the national legislative arrangements and administrative procedures that seek
to ensure that the implementation of activities under Article 3, paragraph 3, and the
elected activities under Article 3, paragraph 4, also contribute to the conservation of
biodiversity and sustainable use of natural resources is The Forest Act (Consolidating
Act No. 122 of 26 January 2017), and the implementation thereof by the Danish

* http://www.retsinfo.dk/
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Environmental Protection Agency under the Ministry of Environment and Food.
Preservation of areas designated as forest reserve land and protection of natural
habitats and habitats for species are among the foremost objectives of the Forest Act.

Furthermore, activities under Article 3, paragraph 3, and the elected activities under
Article 3, paragraph 4 have to be implemented in accordance with Natura 2000,
which are the Special Areas of Conservation (SAC) designated according to the
European Union’s Habitats Directive and the Special Protection Areas (SPA)
designated according to the European Union’s Birds Directive. The Danish Ramsar
Sites are included in the Special Protection Areas.

The Danish Environmental Protection Agency, under the Ministry of Environment
and Food of Denmark, has the overall responsibility for the implementation of the
Habitats Directive and the Birds Directive. The implementation includes the
designation of 262 Special Area of Conservation, 113 Special Protection Areas and
28 Ramsar Sites. The rules for administration of the Danish Natura 2000 are laid
down in Executive Order No. 926 of 27 January 2016 on the Designation and
Administration of Internationally Protected Sites and the Protection of Certain
Species. Similar rules are integrated in other ministries legislation i.g fisheries and
constructions in marine areas.

4.3 POLICIES AND MEASURES AND THEIR EFFECTS

In this section, the individual measures relevant to Denmark’s climate policy are
described. An overview of Denmark’s portfolio of climate relevant policies and
measures is contained in Chapter 3 of the draft NECP (Table 1 with existing policies
and measures and Table 2 with additional policies and measures).

Sections 4.3.1-4.3.4 includes descriptions of the cross-sectoral policies and measures,
allowance regulation, the Kyoto Protocol mechanisms, taxes and duties and the
national green climate fund. Sections 4.3.5-4.3.9 contains descriptions of policies and
measures in the following IPCC source/sink and sector categories: Energy (including
Transport), Industrial Processes and Product Use, Agriculture, LULUCF (Land-use,
Land-use change and Forestry) and Waste.

Table 4.1 shows how the allocation to be used in connection with the annual
emission inventories (the CRF/IPCC format) is aggregated into the sectors included
in this Chapter on policies and measures.

TABLE 4.1 AGGREGATION OF SOURCE, SINK AND SECTOR CATEGORIES IN THE CRF/IPCC FORMAT INTO
THE SECTORS INCLUDED IN THIS CHAPTER

Energy 1. Fuel combustion activities (1A) and Fugitive emissions from fuels (1B)

- with subsections on:
Business 1A2+ | Manufacturing Industries and Construction

1A4a+ | Commercial/Institutional

1A4c. | Agriculture, Forestry and Fisheries

Households 1A4b | Residential

Transport 1A3. Transport (national)
Industrial Processes and Product Use 2. Industrial processes and Product Use
Agriculture 3. Agriculture
LULUCF 4. Land-use, Land-use Changes and Forestry (LULUCF).
Waste 5. Waste
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Table 4.2 and Figure 4.8 show the main result of this aggregation, including indirect
CO, emissions, for the historic greenhouse gas inventories in 1990, KP2 base year
estimate for 1990/95° and 2016 as well as the April 2018 projections of annual
emissions in 2020, 2025 and 2030 in the “with existing measures” (WEM) scenario®
— with and without emissions and removals in connection with land use, land-use
change and forestry (LULUCF)’. In table 4.2 greenhouse gas emissions after 2030
are projected to be on the same level as in 2030 as the April 2018 projection ends in
2030. Consolidated projections until 2040 will be elaborated in 2019 and included in
the final integrated national energy and climate plan.

In accordance with the reporting guidelines, the following sector sections in this
chapter are subdivided by gas.

The effects of existing policies and measures

Regarding the greenhouse-gas-reducing effects of existing measures, a major ex-post
analysis of Denmark's efforts in 1990-2001 to reduce emissions of CO; and other
greenhouse gases, and associated costs was finalised and published in March 2005 in
the report, “Denmark's CO, emissions - the effort in the period 1990-2001 and the
associated costs”®, hereafter the Effort Analysis. The results of the Effort Analysis are
described in Denmark’s 7™ National Communication under the UNFCCC’ (Annex
B2).

Prior to this analysis, quantitative estimates of the effect of separate measures on
greenhouse gas emissions were often limited to ex-ante estimates before the measure
in question was adopted. In a few cases, the implementation of a measure was
followed by an ex-post evaluation. A major reason that only a few ex-post
evaluations of individual measures have been carried out is that it is often difficult to
clearly attribute an observed greenhouse gas reduction to a particular measure, since
many areas (sectors/sources) are affected by several measures at the same time.

In the analysis of the importance of selected, implemented measures for greenhouse
gas emissions as a result of efforts in 1990-2001, the effect and cost of a number of
measures were estimated - both for the year 2001 and for the period 2008-2012.
Thus, the latter case is a so-called without measures projection i.e. without the effects
of measures implemented since 1990, which gives estimates of the size of mean
annual greenhouse gas emissions in 2008-2012, if the measures until 2001 had not
been implemented.

Please note that the statistical base for the Effort Analysis has included the emissions
inventory submitted to the EU and the UN in 2003 (covering 1990-2001) and the

5 Under the second commitment period of the Kyoto Protocol, Denmark's base year is 1990 for CO,, methane and nitrous oxide,
and 1995 for the industrial gases (HFCs, PFCs, SFs and NF; — however with no emissions of the latter) cf. Article 3.8 of the
Protocol from the inventory reported, reviewed and resubmitted in 2016-2017
(https://unfcce.int/sites/default/files/resource/docs/2017/irr/dnk.pdf).

® https:/presse.ens.dk/news/basisfremskrivning-2018-nu-paa-engelsk-316511

7 Under the Kyoto Protocol, the LULUCF category is dealt with separately under Articles 3.3 and 3.4.

8 Denmark's CO, emissions - the effort in the period 1990-2001 and the associated costs, Report from the Danish EPA, No. 2,
April 2005 (Main report http:/www.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-588-3.pdf and Annex
report: http://www.mst.dk/udgiv/publikationer/2005/87-7614-589-1/html).

https://unfccc.int/sites/default/files/resource/8057126Denmark-NC7-BR3-2-NC7-DNK-Denmarks-NC7-and-
BR3_1January2018-12MB.pdf
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“with measures” baseline projection (2008-2012), i.e. without additional measures,
published in February 2003 together with the Climate Strategy of the government in
2003.

In December 2013 the Ministry of Climate, Energy and Building published a paper
with another ex-post analysis in response to recommendations in a report published
by the National Audit Office in October 2012. This paper contains an evaluation of
the effects of certain climate change mitigation measures selected by the National
Audit Office. A translation of this paper is contained in Denmark’s 7" National
Communication under the UNFCCC'® (Annex B3).

In December 2015 estimates of the total effect of the group of policies and measures
that promote the use of renewable energy (RE-PAMs) and of the total effect of the
group of policies and measures that promote energy efficiency (EE-PAMs) were
elaborated. In December 2017 these estimates were updated on the basis of the most
recent energy statistics covering the period 1990-2016 and the March 2017 “with
measures” projection covering the period until 2035 The methodologies are further
described in Denmark’s 7" National Communication under the UNFCCC'' (Annex
B4).

The effects of additional policies and measures

In this report the additional policies and measures comprise the additional policies
and measures adopted with the 2018 Energy Agreement and the additional policies
and measures planned with the 2018 Climate and Air proposal “Together for a
greener future”.

It is estimated that the 2018 Energy Agreement alone will provide a 10-11 million
tonnes reduction in Denmark’s total greenhouse gas emissions by 2030. The majority
of these reductions will be within sectors covered by the EU’s Emissions Trading
System (EU ETS) as approximately 0.15-0.25 million tonnes CO; is estimated to be
the reduction in 2030 outside of the EU ETS (non-ETS). Accumulated over the non-
ETS reduction commitment period 2021-2030 the energy agreement’s initiatives are
expected to reduce carbon emissions from the non-ETS sectors by approximately 1.1
to 1.5 million tonnes CO; in the period 2021-2030. The largest contributions come
from new energy saving subsidies and the reduced electricity heating tax which
makes it more attractive to switch to heat pumps. With these and other initiatives, the
agreement will help Denmark reach its 39% greenhouse gas emissions reduction
target by 2030 in the non-ETS sectors.

If all of the measures included in the 2018 Climate and Air proposal will be adopted
and implemented, it is estimated that additional reductions in the non-ETS sectors
before taking into account the use of the flexibilities under the EU Effort Sharing
Regulation (i.e. LULUCEF credits and cancellation of EU ETS allowances) could be
approximately 2 million tonnes CO; equivalents in 2030 and approximately 9 million
tonnes CO; equivalents as accumulated annual reductions in the period 2021-2030.

10 https://unfccc.int/sites/default/files/resource/8057126 Denmark-NC7-BR3-2-NC7-DNK-Denmarks-NC7-and-

BR3_1January2018-12MB.pdf
1

! https://unfccc.int/sites/default/files/resource/8057126 Denmark-NC7-BR3-2-NC7-DNK-Denmarks-NC7-and-

BR3_1January2018-12MB.pdf
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The effects of both the 2018 Energy Agreement and the 2018 Climate and Air
proposal bring Denmark’s non-ETS target of 39 % reduction from 2005 under the
EU Effort Sharing Regulation (ESR) within reach as the Climate and Air proposal
also includes planned use of 12.9 million LULUCEF credits and cancellation of 8
million EU ETS emission allowances cf. the flexibilities under the ESR.
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TABLE 4.2 DENMARK’S GREENHOUSE GAS EMISSIONS 1990-2016, THE BASE YEAR UNDER THE SECOND COMMITMENT PERIOD OF THE KYOTO PROTOCOL AND THE MAIN RESULTS OF
THE APRIL 2018 “WITH (EXISTING) MEASURES” (WEM) PROJECTION FOR 2020, 2025, 2030, 2035 AND 2040 BY SECTOR AND BY GAS (INCLUDING INDIRECT CO2 AND THE
ESTIMATED EFFECTS OF MID-INTERVAL ENERGY EFFICIENCY DEVELOPMENT FOR CARS, LOW LEAKAGE RATE FOR BIOGAS PLANTS AND BIOCOVERS ON OLD LANDFILLS , BUT WITHOUT
THE POSSIBLE EFFECTS OF ELECTRICITY TRADE)

Source: Nielsen et al. (2018a), Nielsen et al. (2018b), Danish Energy Agency (2018) and Ministry of Energy, Utilities and Climate
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FIGURE 4.8 DENMARK’S GREENHOUSE GAS EMISSIONS IN 2016 BY SECTOR
Source: Nielsen et al. (2018) and the Danish Ministry of Energy, Utilities and Climate
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4.3.1 Allowance regulation - Emission Trading Scheme

EU ETS 2005-2007

Directive 2003/87/EC on trading in CO, allowances (the EU ETS Directive) in 2005
introduced a greenhouse gas emissions allowance trading scheme in the EU. The
objective of the allowance scheme is to reduce emissions of greenhouse gases so that
the EU and its Member States can meet their reductions commitments under the
Kyoto Protocol and the EU Burden-Sharing Agreement.

EU ETS 2008-2012

According to the EU ETS Directive, each Member State had to prepare a national
allocation plan before the trading period 2008-12.

The European Commission approved the Danish National Allocation Plan (NAP2) in
2007. The NAP contained a detailed plan for the reduction efforts. In the NAP, the
gap between the emission target and emission under business as usual amounted to
13 million tonnes CO, per year. Of this gap, 5.2 million tonnes CO, are covered by
efforts in the emission trading sector, while the remaining 7.8 million tonnes CO, are
covered by efforts in the non-emission trading sector using various instruments,
including the use of CDM credits, sinks and additional domestic efforts. The NAP
also ensures that Denmark honours the supplementarity principle.

Via the NAP, the allowance regulation in Denmark included individual emission
limits 2008-2012 for CO; emissions from several sectors, which together produce
approx. half of Denmark's total greenhouse gas emissions. Denmark allocated a total
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of 125 million CO, emission allowances during the five years of the scheme. Of
these, 2.5 million have been allocated to new production units and major expansions.
The rest have been allocated free of charge to those production units covered by the
trading scheme in 2007.

In the following, only the principles and general figures for Denmark's
implementation of the EU ETS Directive via NAP2 will be described.

From the 1 January 2008 the first Kyoto Commitment Period (CP1) commenced. In
practice the EU ETS has not changed for the Danish operators under the EU ETS,
even after the Community Independent Transaction Log and the registries under the
EU ETS connected to the International Transaction Log under the UN on 28 October
2008, as the registry was already ready to work in the international emissions trading
system.

Relevant key figures in the NAP for Denmark for the period 2008 — 2012 are shown
in Table 4.3.

TABLE 4.3: KEY FIGURES IN THE PROPOSAL FOR DENMARK’S NATIONAL ALLOCATION PLAN 2008-12
Source: Denmark’s National Allocation Plan 2008-12 (NAP2), 2007

Sectors subject to allowances, in
total

- electricity & heat production 28.1 20.5 15.8 21.7
- other sectors subject to 8.5 9.2 8.2 7.1
allowances, incl. offshore
industries-

- auction 0 1.7
- new installations 0.5 1
Sectors not subject to allowances 37.8’ 38.1
Total 74.4 67.8

" On the basis of the European Commission’s broad definition of enterprises covered.

Denmark was committed to reducing its national greenhouse gas emissions by 21%
in 2008-12, compared to 1990/1995 level. That meant that emissions had to be
reduced to an average 54.8 million tonnes of CO, equivalents annually for the period.

In NAP2, the deficit between expected Danish emissions of CO, and the target
Denmark was committed to achieving was expected to 13 million tonnes for the
period 2008-12 if no further initiatives were implemented. The NAP documented
how this deficit would be reduced to zero. As stated in NAP2, Denmark would meet
its commitment through a combination of domestic and foreign environmental and
energy measures by the government and by Danish enterprises with CO, emissions.

Denmark has had an active, environmentally oriented energy policy since the 1970s,
and since 1990 this has been supplemented by an actual climate policy which, on an
international scale, has entailed a major strain - economically and/or via
administrative regulations - on most greenhouse gas emissions, especially from
businesses and sectors not subject to allowances.
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The period 2008 — 2012 was finalized in 2013 with the final surrendering of
allowances and credits by companies participating under the EU ETS.

The final EU ETS accounting in Denmark for the period 2008-2012 shows that total
verified CO, emissions under the EU ETS in Denmark were a little below the total
amount of allocated allowances cf. Table 4.4. However, some companies have to
some extent surrendered credits from JI and CDM projects and presumably instead
sold or banked their surplus EU allowances.

TABLE 4.4: VERIFIED CO, EMISSIONS UNDER THE EU ETS IN DENMARK, FREE ALLOCATIONS AND
SURPLUS/DEFICIT FOR THE PERIOD 2008-2012

Source: Danish Energy Agency, May 2013

172 138
53| 43| 42| 43| 43 4.48 5.8 1.32
20| 18] 19| 17| 17 1.82 2.3 0.48
16| 16| 20| 16| 14 1.64 2.4 0.76
26.5| 255 | 253 | 21.5| 182 234 23.9 0.5
(15| 14| 13 13 1.1 0.2

" In 2012, a total of 375 stationary installations were covered. Of these were 16 central power and heat plants, 111 manufacturing industries, 241
decentralized electricity and district heating plants and 7 offshore companies.

21n 2012, total CO, emissions from the 26 aircraft operators covered by the EU ETS in Denmark exceeded the free allocation of allowances for
2012. It should be noted that aviation emissions for 2012 cannot be compared with previous years, as aircraft operators in 2012 have been able to
make use of the EU Commission's "stop- the-clock " decision. This decision, which applies only for 2012, gives an operator the opportunity to
deduct CO, emissions related to flights in and out of the EU. Most operators chose to make use of this opportunity.

EUETS 2013-2020

The EU Climate and Energy Agreement from December 2008 extended the ETS
system to 2013-2020 in order for the EU to reduce CO,-emissions by 20% in 2020.
At the same time allocation was centralised and reduced, while auctioning is
being/have been used more extensively since 2013.

Free allocation for stationary installations is carried out on the basis of benchmarks.
These benchmarks reward best practice in low-emission production and are an
important signal of the EU's commitment to moving towards a low-carbon economy.

Although auctioning is the default method for allocating emission allowances to
companies participating in the EU ETS, the manufacturing industry continues to
receive a share of free allowances until 2020 due to carbon leakage. The heat
production also continues to receive free allowances — however declining from 80%
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of the benchmark in 2013 to 30% of the benchmark in 2020 for those not being
exposed to carbon leakage.

The allowances for the installations in the EU ETS have been calculated for 2013-
2020 in accordance with the EU benchmarking decision 2011/278/EU. The Danish
National Implementation Measures (NIM) list was approved by the European
Commission in January 2014.

The Danish NIM list is included in Annex A2. Note that changes in the allocation
regarding cessation, partial cessation, capacity changes and changes in carbon

leakage status after the 1*' of January 2013 are not reflected in the tables in Annex
A2.

Waste incineration plants which are primarily used for district heating were included
in the ETS in Denmark by 1* of January 2013, while about 30 installations
exclusively using biomass were excluded of the ETS. The inclusion of waste
incineration plants lead to an increase in the total amount of CO;-emission from the
ETS in Denmark in 2013 compared to 2012.

Aviation has been a part of ETS since 2012. Aircraft operators get free allowances
based on their activity and the scope.

Denmark's national allowance registry

Denmark's national allowance registry — (DK ETR — Emission Trading Registry'?)
has been operating since 1 January 2005. The DK ETR is used to allocate allowances
to production facilities subject to allowances and enables trade in allowances among
the allowance holders found in the registry. Since the 1** of July 2012 the DK ETR
has been a part of the EU ETS that host the emission trading registry for all of the
member states in the EU. The DK ETR is constructed so it also fulfils all Kyoto
requirements.

The DK ETR is also functioning as the national registry under the Kyoto Protocol.
The establishment of a functioning DK ETR pursuant to the Kyoto Protocol is a
prerequisite for the application of the Kyoto mechanisms.

4.3.2 The Kyoto Protocol mechanisms

For the period 2008-2012, the flexible Kyoto Protocol mechanisms have been
important elements in supplementing domestic reduction measures aimed at fulfilling
the international climate commitment under the Kyoto Protocol and the subsequent
EU Burden Sharing Agreement.

For the period 2013-2020, the government will not use the flexible Kyoto Protocol
mechanisms for the achievement of Denmark’s target under the EU Effort Sharing
Decision, which is to be seen as Denmark’s contribution to the EU joint target under
the 2™ commitment period of the Kyoto Protocol. For the achievement of the joint
EU target for the EU Emissions Trading Scheme’s contribution to the EU joint
overall target under the 2" commitment period of the Kyoto Protocol, Danish entities

2 https://www.kvoteregister.dk
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under the EU ETS will be able to make use of the flexible Kyoto Protocol
mechanisms.

4.3.3 Taxes and duties

In Denmark, total taxes and duties made up a total of approx. 46% of GDP in 2017.
The public sector provides childcare, education, unemployment benefits, health and
disability benefits, old-age pensions, and many other services.

Personal income tax is the most important tax, constituting about half of total tax
revenues. Other taxes are VAT, duties and corporation taxes. Danish VAT is
relatively high, 25%, and there are no differentiated rates. There are a considerable
number of additional consumption taxes and environmental taxes. The corporation
tax rate is 22%.

Total revenue from all taxes and duties amounted to DKK 1,003 billion in 2017. The
relative distribution is shown in Figure 4.9.

FIGURE 4.9 RELATIVE DISTRIBUTIONS OF TAXES AND DUTIES 2017

Source: Ministry of Taxation, Statistics Denmark

Other taxes 8% /
DKK 76 BN

Duties etc_ 12% /

DKK 118 BN
Tax on personal
ncome 53% /
DKK 536 BN
VAT 21% /
DKK 208 BN

Corporate tax 7%/
DKK 66 BN

Taxes that influence Denmark’s greenhouse gas emissions

Retail prices on products that influence Danish greenhouse gas emissions are, in
most cases, the decisive factor determining the degree to which they are consumed.
Energy prices influence the composition and total size of energy consumption.
Therefore extra taxes and duties put on products influence the consumption of these
products and the size of greenhouse gas emissions associated with the use of the
products.

Denmark has special taxes on motor vehicles, energy products, alcohol, tobacco, and
a number of other products. During the past 25 years a number of new environmental
taxes have been introduced. These taxes are imposed on consumer goods that cause
pollution or are scarce (water, energy products such as oil, petrol, electricity, etc.) or
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on discharges of polluting substances (CO,, HFCs, PVC, SF¢, SO,, NOy and
sewage). Taxes are in accordance with EU legislation.

The introduction of CO, taxes and the increase in the rates of individual energy taxes
since 1990 have had an effect on the consumption of a number of energy products
and have therefore reduced the CO, emissions associated with consumption of these
products.

4.3.3.1 CO,, CH, and N,O - taxes and duties relevant to these emissions

4.3.3.1.1 Energy

Denmark has had taxes on energy for many years. Since the first oil crisis in the early
1970s, the rates of the taxes have been aimed at reducing consumption and
promoting the instigation of more energy-saving measures. Lower energy
consumption will reduce emissions of CO,, methane (CHy), and nitrous oxide (N,0)
associated with combustion of fossil fuels.

Danish energy taxes are laid down in the four Danish tax acts on mineral-oil, gas,
coal, and electricity, respectively (Mineralolieafgiftsloven, Gasafgiftsloven,
Kulafgiftsloven, and Elafgiftsloven). Besides the energy taxes there is also a tax on
CO;,, NOy, sulphur and industrial gasses (see Table 4.5). As from 1 January 2016 the
tax rates set in these tax acts follow a yearly regulation based on the consumer price
index of two years prior except for the tax rates on industrial gasses.

A tax on NOy (nitrogen oxides) was originally introduced as part of a 2008 energy
agreement and came into effect on 1 January 2010 with a rate of 5 DKK per kg NOx.
From 1 January 2012, a considerable increase in the taxation of NOx from 5 DKK
per kg NOx to 25 DKK per kg NOx was implemented. However, the rate was
reduced in 2016 to 5 DKK per kg NOx.

A tax on sulphur in fuels was introduced 1 January 1996 with a rate of 20 DKK per
kg sulphur in fuels and a rate of 10 DKK for SO, emitted to the air. One of the side
effects of this tax is assumed to be a reduction in CO, emissions.

In March 2012 a general agreement on Danish energy policy from 2012-2020 was
made. The agreement seeks to ensure the transition from an energy supply based on
fossil fuels to one based on renewable energy. Additional initiatives regarding taxes
and duties have been adopted with the 2018 Energy Agreement and planned with the
2018 Climate and Air proposal. These initiatives are described later.

DENMARK’S FIRST DRAFT INTEGRATED NATIONAL ENERGY AND CLIMATE PLAN 25



TABLE 4.5 ENERGY TAXES 2010-2018

Source: Ministry of Taxation

DKK/toe | 2,399 2,445 2,487 2,533 | 3,006| 2,282 2,299 2,315 2,324
DKK/toe | 2,405 2,449 2,493 | 2,538 | 3,006| 2,282 | 2,299 2,315 2,324
DKK/toe | 2,400 2,443 | 2,487 2,532 | 3,009 | 2,282 2,299 2,315 2,314
DKK/kWh | 0.545| 0.614| 0.624| 0.341| 0.412| 0.380| 0.383| 0.405[0.257°
DKK/EWh | 0.659( 0.730( 0.742] 0.755] 0.833| 0.878 | 0.885| 0.910| 0.914
DKK/toe 1,930(2,035%| 2,072 2,110| 2,504 | 1,901 | 1,918 1,926| 1,938
DKK/toe 0 0 0 0 0 0 0 0

'Only oil used for other purposes than motor fuels
From 1 January 2011 — 30 June 2011 the rate was 1955.2 DKK/toe, where toe is the energy unit “tonnes oil equivalents”.
*From 1 January 2018 — 30 April 2018 the rate was 0.407 DKK/kWh.

The Mineral-oil Tax Act entered into force on 1 January 1993. Before this, the tax on
petrol was regulated via the Petrol Tax Act, which entered into force on 1 January
1983, and the Act on Taxation of Gas Oil and Diesel Oil, Heating Oil, Heating Tar,
and Crude Oil was regulated via the Act on Taxation of certain Oil Products, which

entered into force on 3 October 1977. Tax rates from recent years are shown in Table
4.6.

TABLE 4.6 TRENDS IN TAXES 2010-2018 UNDER THE MINERAL-OIL TAX ACT, STATED IN DKK/LITRE

Source: Ministry of Taxation

2.774| 2.825| 2.876( 2.840| 2.891| 2.944| 2.997 3.021( 3.039( 3.054

2.669| 2.718| 2767 2.731| 2.780| 2.830| 2.881 2.904( 2.921(2.936

2479 2.524| 2570 2.534| 2579 2.626| 2.674 2.695( 2.711|2.725

2479 2.524| 2.570( 2.534| 2579 2.626| 2.674 2.695( 2.711|2.725

2330 2372 2.415| 2415 2.835'| 2.921| 2215 2.233 | 2.246|(2.257

1.726 | 1.757| 1.788( 1.719| 1.749| 1.782| 1.814 1.829| 1.839] 1.848
"In January 2013, the rate was 2.458, and from February to December the rate was 2.869.

From 1 June 1999 a tax differentiation between light diesel and diesel low in sulphur
was introduced, to encourage the use of diesel low in sulphur, which is less polluting
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than light diesel. This was accomplished and a change took place soon after to the
effect that almost all diesel sold was low in sulphur. The purpose of further
differentiation from 1 January 2005 favouring sulphur-free diesel was likewise to
encourage the use of this type of diesel in favour of diesel low in sulphur, and this
has been successful.

In addition, tax differentiation has been introduced in order to achieve environmental
goals other than direct reductions in greenhouse gas emissions. Thus tax
differentiation has been introduced with a view to phasing out lead in petrol. The rate
of tax to achieve this environmental goal is shown in Table 4.7.

TABLE 4.7 TRENDS IN TAXES ON DIFFERENT TYPES OF PETROL 2010-2018, DKK PER LITRE
Source: Ministry of Taxation

DKK per litre

"The term has been kept even though petrol companies in Denmark ceased using lead for octane improvement in 1994.

The gas tax on natural and town gas was introduced in its current form on 1 January
1996 with a rate for both natural and town gas at DKK 0.01/Nm’. There has been
taxation on gas, however, since 1 January 1979, when the tax on town gas and LPG
was introduced. The tax on town gas was cancelled again in June 1983 and
regulation of the tax on LPG was transferred to the Mineral-gas Tax Act when this
Act entered into force. From 1 January 2015 a tax on biogas was introduced. The tax
rates on gas from recent years are shown in Table 4.8.

TABLE 4.8 TAXES ON GAS 2010-2018, DKK PER NM?

Source: Ministry of Taxation

The coal tax was introduced on 1 July 1982 and constituted DKK 127/tonne for hard
coal and DKK 91/tonne for lignite and lignite briquettes on the day of entry into
force. In the period 1 January 1997 - 31 December 2015 the tax increased from DKK
950/tonne to DKK 1526/tonne for hard coal and DKK 700/tonne to DKK 1036/tonne
lignite. The rates have since 2008 developed as shown in Table 4.9. With effect from
1 January 1999, the so-called waste heat tax introduced (see Law no. 437 of 26 June
1998) as part of the Coal Tax Act. The waste heat tax was introduced in connection
with increases in general taxes on fossil fuels to avoid giving too much incentive in
favour of waste-based heat production, and to counteract the increased incentive for
incineration of waste instead of recycling. From 1 January 2010 the tax was by
burning waste converted from an amount of tax to a tax on energy and CO,.
Restructuring the waste incineration tax is no longer collected by Waste Tax Act, but
is transferred to the Coal Tax and carbon dioxide tax law (see Law no. 461 of 12
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June 2009 and the entry into force of Executive Order no. 1125 of 1 December
2009). Context of the proposal was especially that the then tax structure for waste
fuels and fossil fuels taken together could result in waste streams are affected, so
waste is not disposed of where it was most effective with regard to utilization of the
waste energy. The purpose of the change was to make waste more cost-efficient,
which means a welfare economic gain. The change improves the tax structure,
because the waste now ordered virtually the same charges as fossil fuels. The
restructuring charges will then be more neutral with respect to where the waste is
burned. From 1 January 2010, energy from waste incineration imposed waste heat
tax, surcharge and the CO, tax. CO, tax only if the waste is not biodegradable.

TABLE 4.9 TRENDS IN COAL TAXES 2010-2018, DKK PER TONNE

Source: Ministry of Taxation

The electricity tax was introduced on 1 April 1977. With effect from 1 January 2013,
the tax on electricity used for heating was reduced considerably, to take into account,
that an increasing amount of renewable energy was being used in electricity
production. It has been estimated that this will lead to an emission reduction outside
the emissions trading scheme of 0.15 million tonnes CO, in 2015 and 0.29 million
tonnes in 2018. Table 4.10 shows the development in electricity tax rates since 2010.

From 1 May 2018 until the end of 2019 the tax on electricity for heating is further
reduced from DKK 0.407 per kWh by DKK 0.15 per kWh. In 2020 it is reduced by
DKK 0.20 per kWh and from 2021 it is reduced by DKK 0.10 per kWh from 2021.

Further tax reductions on electricity are agreed with the 2018 Energy Agreement:

- The electrical heating tax will be reduced from 0.307 DKK/kWh to 0.155
DKK/kWh, effective 2021.

- The electricity tax will be reduced from 0.914 DKK/kWh to 0.774 DKK/kWh
(phased in from 2019-2025).

- The electricity tax for certain liberal professions will be reduced from 0.914

DKK/kWh to 0.004 DKK/kWh in 2023. This implies that these liberal professions
from 2023 will pay the same taxrate as other VAT-registered business.
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TABLE 4.10 TRENDS IN ELECTRICITY TAXES 2010-2018, DKK PER KWH

Source: Ministry of Taxation

DKK per kWh

"From 1 January 2018 — 30 April 2018 the rate was 0.407 DKK/kWh.

The CO, tax on energy products was introduced on 1 March 1992 and was imposed
on different types of energy products relative to their CO, emissions. A tax reduction
was given to light and heavy industrial processes. From 1 January 2010 a structural
change in the CO; tax was implemented as an adaption to the EU Emissions Trading
Scheme. The tax rate was increased to DKK 150 /tonne of CO, indexed as mentioned
below, cf. table 4.11. In total, this structural change in the CO, tax was estimated to
lead to a reduction in the CO, emissions of 0.69 million tonnes.

Large waste incineration facilities are from 1 January 2013 included in the emissions
trading scheme. This will lead to a reduction of CO, emissions outside the ETS of
approximately 8.9 million tonnes.

Fossil energy products used for space heating are imposed the CO, tax regardless of
the production is included in the ETS or not. Space heating included in the emission
trading scheme is thus double taxed.

TABLE 4.11 CO, TAX RATES, 2000-2018, STATED IN DKK PER TONNE OF CO,

Source: Ministry of Taxation

Basic rate 90 90 - = . - - - - -
With a voluntary 68 68 : : : : : _ ] ]
agreement

Resulting subsidy 22 22 - - - = = - - _

Basic rate 25 25 - - - = = - - -
With a voluntary 3 3 : : : : : ] ] ]
agreement

Resulting subsid 22 22

Basic rate

" As of 1 January 2010 a structural change in the CO, tax was implemented. For the industries not regulated by the emissions
trading scheme, a fixed lump sum transfer based on historical emissions was given, while the base rate was considerably
increased to match the expected price of CO, quotas.
Before 2010, the industrial processes covered by the ETS were taxed according to the table, depending on the type of process
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Table 4.12 shows examples of the different types of CO, taxes converted into
consumer units.

TABLE 4.12 EXAMPLES OF CO, TAXES

Source: Ministry of Taxation

DKK/litre | 0.413] 0.420| 0.428 | 0.435| 0.443] 0.451| 0.455| 0.457]0.460

DKK/litre | 0.385| 0.391 0.399| 0.405| 0.413| 0.420( 0.423| 0.426]0.428

DKK/kg 0.493 | 0.502( 0.511| 0.520( 0.529( 0.539( 0.543 | 0.547|0.549

DKK/tonne | 225.8| 225.9(225.10(225.11| 301.3| 306.8| 309.8| 311.1]312.6

DKK/Nm® | 0.351| 0.357| 0.364| 0.370| 0.377| 0.384| 0.387| 0.389]0.391

DKK/litre | 0.373] 0.379| 0.386( 0.393| 0.400| 0.408| 0.411| 0.414]0.416

DKK/litre | 0.355| 0.361( 0.367( 0.374] 0.381| 0.388( 0.391| 0.393]0.395

In addition to this, there are CO, taxes on heating tar, crude oil, coke, crude oil coke,
lignite briquettes and lignite, LPG, and other gases.

As of 1 January 2008 the CO,; taxes follow a yearly regulation of 1.8% in the period
2008-2015, similar to the energy taxes. From 2016 the tax is regulated with the
consumer price index two years prior as the energy taxes.

4.3.3.1.2 Transport

In the transport sector, the number of cars in Denmark and the use of motorised
vehicles are influenced by the tax on cars and fuels. The latter has been described
above.

The registration tax on motorised vehicles is calculated on basis of the value of the
vehicle. It is furthermore integrated in the design of the registration tax that cars are
granted deductions in the registration tax with reference to their specific energy
efficiency and safety equipment. Cars with high energy efficiencies, such as electric
vehicles, are granted large reductions in the registration tax.

Electric vehicles are furthermore granted deductions in the registration tax until
2021. The deductions are given as percentage rebates on the total registration tax of
the vehicle, after all other deductions, and is gradually phased in from 2016 to 2021.
Furthermore a deduction dependant on battery capacity is given. Additionally, there
is a fixed deduction from 2016 until 2019. Plug-in hybrid vehicles are granted
deductions as well from 2016 until 2021. Hydrogen vehicles are exempted from the
registration tax until the end of 2020.

Additional taxinitiatives regarding low and zero emission vehicles is planned with
the 2018 Climate and Air proposal. These initiatives are described in chapter
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4.3.5.1.12. It is the goal to phase-out sales of new petrol and diesel cars in 2030, and
of new plug-in hybrid cars in 2035.

Car owners have to pay half-yearly taxes which are differentiated in accordance with
the fuel efficiency of the cars, expressed in kilometres per litre. The energy
consumption of electric cars is converted to a petrol fuel efficiency on the basis of
the energy content of petrol. Examples of classes from 2018 are shown in Table
4.13.A and 4.13.B. From July the 1* 2018 the owner ship tax for cars registered in
Denmark from October 3th 2017 is increased by 250 DKK half-yearly and there is
introduced new classes in the ownership tax for the most energy efficient cars.

TABLE 4.13.A EXAMPLES FROM THE DANISH STRUCTURE OF TAX INCENTIVES BASED ON ANNUAL TAXES
ON MOTOR VEHICLES REGISTRATED IN DENMARK BEFORE 3 OCTOBER 2017 (2018), DKK/YEAR

Source: Ministry of Taxation

TABLE 4.13.B EXAMPLES FROM THE DANISH STRUCTURE OF TAX INCENTIVES BASED ON ANNUAL TAXES
ON MOTOR VEHICLES REGISTRATED IN DENMARK FROM 3 OCTOBER 2017 (FROM 1 JULY 2018),
DKK/YEAR

Source: Ministry of Taxation
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4.3.3.1.3 The household sector

For the household sector, the taxes levied on consumption of electricity and heat
affect consumption figures, since these products become more expensive with the
introduction of taxes.

4.3.3.2 HFCs, PFCs, and SFg - taxes and duties relevant to these emissions

Since 1 March 2001, imports of industrial gases HFCs, PFCs, and SF¢ (F-gases) in
the industry/business sector have been subject to taxation. The tax is differentiated in
accordance with the global warming potential of the substance with DKK 0.15 per
kilogramme of CO, equivalents as the general principle and with DKK 600 per
kilogramme as a general upper limit cf. the examples in Table 4.14.

As the taxes on industrial gases are based on the CO, tax, there was an increase in
2011, from DKK 0.10 per kilogramme of CO; equivalents to DKK 0.15, following
the increased CO, tax rate shown in Table 4.11. The impact of this increase is
expected to lead to a reduction in the emission of the industrial gasses of 0.02 million
tonnes CO; equivalents.

TABLE 4.14 EXAMPLES OF TAXES ON F-GASES, 2018

Source: Ministry of Taxation

4.3.3.3 Tax on methane emissions from natural gas fired power plants - equal in
terms of CO; equivalents to the CO; tax.

As of 1 January 2011 a tax on methane emissions - equal in terms of CO, equivalents
to the CO; tax - from natural gas fired power plants was introduced. This is expected
to reduce methane emissions from gas engines through behavioural changes such as
changing from motor operation to boiler operation and establishing mitigation
measures. Consumption is also expected to fall as the price of heat will increase.
These behavioural changes will result in falls in the emissions of unburned methane
from power stations. In addition, CO, emissions will fall and consumption of natural
gas will fall. In total, a decline of 0.06 million tonnes CO; equivalent emissions in 2
out of 5 years is expected, corresponding to an average annual reduction effect of
approximately 0.02 million tonnes CO, equivalent per year in 2008-12.

Table 4.15'7 contains an overview of all existing taxes and duties relevant to
greenhouse gas emissions in Denmark.

DENMARK’S FIRST DRAFT INTEGRATED NATIONAL ENERGY AND CLIMATE PLAN

32



Additional initiatives regarding taxes and duties have been adopted with the 2018
Energy Agreement and planned with the 2018 Climate and Air proposal. Information
on the former is included in chapter 4.3.5.1.11 and on the latter in chapters
43.5.1.12,4.3.6.3.3,4.3.7.2.8 and 4.3.8.2.3.
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TABLE 4.15 OVERVIEW OF TAX AND DUTY MEASURES

G2(former TD-1a): Energy
taxes except on mineral oil

Yes* Energy, CO2, CH4, |Demand Economic, |Implemented See text and EEA  |1993 Government: 1200 1200 Estimates in 2017 - based on The 2005 Effort Analysis
Transport N20 management/reduction |Fiscal database (PAMs) Ministry of and IE(G1 | and IE(G1 |(http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-
(Energy consumption) Taxation and G4) and G4) 588-3.pdf and http://www2.mst.dk/Udgiv/publikationer/2005/87-7614-589-
1/pdf/87-7614-590-5.pdf (summary in English included in Annex B2 )).
Yes* Energy C02, CH4, |Demand Economic, |Implemented See textand EEA  |1996 Government: IE(G1, G2 |IE(G1, G2
N20 management/reduction |Fiscal database (PAMs) Ministry of and G4) and G4)
(Energy consumption) Taxation
Yes* Energy CO2, CH4, |Demand Economic, |Implemented See textand EEA (1982 Government: IE(G1, G2 |IE(G1, G2
N20 management/reduction |Fiscal database (PAMs) Ministry of and G4) and G4)
(Energy consumption) Taxation
Yes* Energy CO2, CH4, |Demand Economic, |Implemented See textand EEA  [1977 Government: IE(G1, G2 |IE(G1, G2
N20 management/reduction |Fiscal database (PAMs) Ministry of and G4) and G4)
(Energy consumption) Taxation
Yes* Energy COo2 Demand Economic, |Implemented See textand EEA  [1992 Government: 410 410
management/reduction |Fiscal database (PAMs) Ministry of and IE(G1 [ and IE (G1
(Energy consumption) Taxation and G4) and G4)
Yes* Transport CO2, CH4, |Demand Economic, |Implemented See textand EEA  [1997 Government: IE(G1, G4 |IE(G1, G4
N20 management/reduction |Fiscal database (PAMs) Ministry of and G5) and G5)
(Energy consumption), Taxation
Low carbon fuels/electric
cars (Transport)
Yes* Transport CO2, CH4, [Demand Economic, |Implemented See textand EEA  [2000 Government: IE(Gland [IE(Gland
N20 management/reduction |Fiscal database (PAMs) Ministry of G4) G4)
(Energy consumption), Taxation
Low carbon fuels/electric
cars (Transport)
Yes* Transport HFCs, Reduction of emissions |Economic, |Implemented See textand EEA (2001 Government: IE(Gland |IE(Gland
PFCs, SF6 |of fluorinated gases Fiscal database (PAMs) Ministry of G6) G6)
(Industrial processes) Taxation
Yes* Energy CH4, CO2 |Reduction of losses Economic, |Implemented See textand EEA (2011 Government: 30| 30|Estimates in 2017 - based on The 2013 Analysis of the Effects of Selected
(Energy supply), Control [Fiscal database (PAMs) Ministry of Measures for the National Audit Office, Danish Energy Agency, December
of fugitive emissions Taxation 2013 ( http://www.ens.dk/sites/ens.dk/files/energistyrelsen/Nyheder/kyoto
from energy production samlenotat_9._december.pdf (an English translation is included in Annex B3
(Energy supply), ))
Methane reduction ()
Yes* Combined (TD-2,|Combined |Combined Combined [Combined Tax on energy use |Combined Combined 1000 1000 Estimates in 2017 - based on The 2005 Effort Analysis

TD-3and TD-4)

in Denmark.
Denmark has had
taxes on energy for

(http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-
588-3.pdf and http://www2.mst.dk/Udgiv/publikationer/2005/87-7614-589-
1/pdf/87-7614-590-5.pdf (summary in English included in Annex B2 )).

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of
total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.
** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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4.3.4 The National Green Climate Fund

In connection with the PSO Agreement of 2016 a majority of political parties in the
Danish parliament decided to allocate funds to a national green climate fund. The
fund is targeted initiatives accross all sectors that promote the green transition in an
appropriate manner, including in particular initiatives that can contribute to the to the
achievement of Denmark’s 2030 greenhouse gas emission reduction target in the
non-ETS sector, etc. The total budget for the fund is DKK 375 million for the period
2017-2020 - with DKK 50 million in 2017, DKK 50 million in 2018, DKK 100
million in 2019 and DKK 175 million in 2020.

In June 2017, the 1** allocation of the budget was decided. From the budget for 2017,
2018 and partially 2019 a total of DKK 104-106 million has been allocated for the
initiatives mentioned in Table 4.16. A short description of the initiatives is included
below.

The estimated greenhouse gas emission reduction effect of these initiatives is in total
up to 56,000 tonnes of CO; eq. annually in the period 2021-2030.

The allocations for 2019 and 2020 will be discussed between the political parties in
the PSO Agreement in accordance with the purpose of the fund.

1ST

TABLE 4.16 OVERVIEW OF THE INITIATIVES IN THE 1> ALLOCATION OF FUNDS IN THE NATIONAL GREEN

CLIMATE FUND

| 50 | 50 | 100 | 175 |

1.1 Establishment grants for electric heat pumps on non-ETS cogeneration plants

For the purpose of promoting heat pumps, a temporary pool is set up for collective
heat pumps at non-ETS cogeneration plants. The scheme includes heat pumps that
utilize different heat sources, including surplus heat, heat from wastewater treatment
plants, etc. The support will ensure a good framework for choosing heat pumps.

1.2 Mapping and advisory efforts for decentralized CHP plants

A targeted advisory scheme for decentralized CHP plants is introduced within and
outside the ETS sector. The advice includes technical, administrative, financial and
financial matters. The scheme shall include identification of concrete actions at the
plants that can lower the heat price for consumers and greenhouse gas emissions
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from heat production. The technical efficiency improvements of the CHP plants are
expected to lead to CO2 reductions in the sector.

2. Recycling system for flammable refrigerants

Funds are set aside for establishing a recycling system for climate-friendly but
flammable refrigerants in cooperation with the refrigeration industry. In general, for
fluorinated refrigerants, the more climate-friendly they are (low GWP), the greater
flammability. With the establishment of a new recycling system, a significant barrier
for the wider and accelerated use of climate friendly, but flammable, refrigerants is
eliminated.

3. Reduced retention time for slurry in stables

Funds are allocated for a travel team that can support the 27 existing biogas joint
facilities to conduct further investigations of barriers, development of solutions with
more frequent collection of slurry from suppliers, as well as information / advice to
suppliers regarding the importance of frequent collection in order to utilize the gas
potential of the slurry. Biogas plants are generally expected to be of great interest in
getting the slurry faster for degassing as it will provide a larger amount of gas with
the same amount of slurry.

4. Climate-friendly road surface

A demonstration road with climate-friendly road surface / asphalt is set up with the
aim of obtaining final clarity regarding laying techniques, durability and functional
properties. In addition to delivering concrete reductions, the demonstration project
will ensure that material selection and evaluation techniques have been tested and
optimized in a real production environment.

5. Demonstration project - bio refinery plant

A pool will be allocated for targeted support for projects concerning establishment of
a green bio refinery pilot plant. The establishment of a pilot plant for bio refining of
green biomass can promote the use of agricultural crops with more positive climate
and environmental impacts than, for example, grain crops. Bio refining of clover
grass can produce a pulp for biogas, press cakes for cattle feed and protein
concentrate for fodder products. The purpose of the pilot plant is to qualify, optimize
and demonstrate the technology. The objectives are to reduce the technology costs,
create a market segment and to map expected effects and side effects.

6. Measurement of nitrous oxide from wastewater

A prerequisite for reducing the emission of nitrous oxide from wastewater treatment
plants is more accurate knowledge of the processes that lead to nitrous oxide
formation. A pool is therefore established for tests on the measurement and
regulation of nitrous oxide at the wastewater treatment plants. The purpose of the
project is to 1) improve the accuracy of the national greenhouse gas emission
inventories, 2) establish the basis for more accurate shadow price calculations for
reduction measures in the area, 3) provide a basis for reducing nitrous oxide
emissions from wastewater treatment plants that receive means for measuring and
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regulating nitrous oxide emissions as well as in other Danish wastewater treatment
plants.

7. Heat pumps on subscription for the business sector

A pool is being established to support the purchase of a number of heat pumps by a
number of energy service companies that they install with their customers. It is
expected that the scheme will lead to a large number of conversions from oil
furnaces to heat pumps in the business sector during the next 4 years. It is also
expected that the initiative could initiate a commercial market for fossil fuel
conversion at companies.

4.3.5 Energy (Fuel Combustion, including Transport, and Fugitive Emissions
from Fuels)

The energy sector's greenhouse gas emissions made up 72% of Denmark's total
greenhouse gas emissions in 2015 (without LULUCF), of which CO, was the
primary emission. 97.8% of the emissions from the energy sector are CO,. 1.1% is
methane (CH4), and the remaining 1.1% is nitrous oxide (N,O).

4.3.5.1 CO;

Energy production and energy-consuming activities in the transport sector and
industry are main contributors to the total emissions of CO; due to use of large
quantities of coal, oil and natural gas. The energy sector is, therefore, centrally
placed in efforts to reduce emissions of CO».

Many initiatives have been taken over the years to reduce the emissions, and work is
still going on to find the best and most cost-effective measures with the objective to
fulfil Denmark's international climate obligations.

Danish experience shows that through persistent and active energy policy focus on
enhanced energy efficiency and conversion to cleaner and renewable energy sources,
it is possible to sustain high economic growth and at the same time reduce fossil fuel
dependency and protect the environment.

The energy sector is fully liberalised. Today, electricity production from Danish
power plants is controlled by market forces. Danish electricity generation is traded
freely across national borders on the Nordic and the north-German electricity
markets. Thus there is a significant extent of integration in the Northern European
electricity market. This entails, for example, that increased use of renewable energy
in the Danish electricity system or enhanced efforts to save electricity do not
automatically mean that generation at coal-fired power plants is reduced
correspondingly during the first commitment period of the Kyoto Protocol 2008-
2012.

The introduction of the CO, allowance regulations through the EU emissions trading
scheme (EU ETS) has been pivotal for Denmark’s possibilities to comply with the
climate commitments. The EU ETS constitutes a central instrument in ensuring that
the Danish energy sector is enabled to provide the reductions required if Denmark is
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to comply with its climate obligations. At the same time, the EU ETS permits
significant improvements to the cost effectiveness of Denmark's climate effort.

The government’s long-term objective is to become a nation with an energy supply
solely based on renewable energy sources and thus independent of fossil fuels.

The objective of the Danish energy policy today is security of supply, environmental
concerns, energy savings and well-functioning energy markets within frameworks
that secure cost effectiveness. Several initiatives often meet more than one of the
purposes mentioned at the same time. Efforts concerning climate change should thus
be seen in a broader context than CO, alone, not least when it comes to the purpose
and calculation of effects.

Denmark gave priority to renewable energy sources and energy efficiency early on.
Most of the public support schemes and regulations have prioritised energy
efficiency and renewable energy. In this respect the development in Denmark has
been quite different from other IEA countries, which have invested in new energy
supply — notably nuclear energy.

Danish public support programmes have instigated competition amongst private
companies. Most public support for energy research and development in Denmark
has been open for competing applicants. Similarly, all procurement of energy
technologies induced by public schemes has followed EU rules requiring open
tenders or has left it to competitive markets in general.

A large number of policies and measures have been implemented over the years to
meet the various energy-policy objectives cf. Table 4.16.

4.3.5.1.1 The allowance regulation relevant to the energy sector

A key instrument for reaching the goals for emission reductions is the EU Emission
Trading Scheme (EU ETS), which is a CO, allowance scheme for energy production
and energy-intensive industries as described in section 4.3.1. The EU Member States
have devised this trading scheme for greenhouse gas emissions in order to fulfil the
international climate commitments set out in the Kyoto Protocol, in particular with
the aim of reducing CO, emissions from energy production and energy-intensive
industries.

The allowances scheme entered into force on 1 January 2005. The 2005-2007 period
was used as a testing phase. The EU ETS Directive has been revised a number of
times.

The allowance allocation for 2008-2012 was determined on the basis of the national
allocation plan from July 2006, submitted the European Commission. The EU ETS
2008-2012 has been an important measure in Denmark's fulfilment of its climate
obligations under the first commitment period of the Kyoto Protocol. The scheme
aligns well with government policy for the energy area on liberalisation of the energy
markets and management of environment efforts by the market.

The installations subject to the allowance regulations account for a little less than
half of Danish emissions of greenhouse gases. Almost all major Danish installations
with considerable emissions are covered by the ETS. Most of these are generators of
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power and heat, the rest are industrial enterprises plus a few production units within
the offshore sector.

Both the statutory and the administrative basis for the scheme have been established.
The necessary legal basis was adopted by the Danish Folketing in June 2004 and the
2008-2012 national allocation plan was approved by the European Commission on
31 August 2007.

According to the national allocation plan for the period 2008-2012 an average annual
allowance of 24.5 million tonnes CO; has been allocated. According to the allocation
plan this should correspond to a drop in annual emissions of about 5 million tonnes
per year in 2008-2012, or a reduction of about 17% compared with emissions
expected in the national allocation plan for the period. This level was set by
balancing environmental considerations against competitiveness and jobs:

* Electricity and heat producers were allocated about 15.8 million EAUs. The
allowance for electricity generation is allocated as ”per kWh”, while for heat

production allowances are allocated according to emissions in the base years
1998-2004.

* The other 133 installations (industry and offshore) have been allocated
allowances corresponding to emissions in the base years 1998-2004. A total
of 8.2 million tonnes CO, per year have been allocated to industry and
offshore.

* A special reserve of 0.5 million tonnes CO, per year has been allocated with
free allowances for new installations and significant extensions to existing
units.

Allowances not allocated by the end of the commitment period or returned due to
closures have been auctioned. The period 2008 — 2012 was finalized in 2013 with the
final surrendering of allowances and credits by companies participating in the EU
ETS as shown in section 4.3.1.

The new EU Climate and Energy Agreement from December 2008 extended the ETS
system to 2013-2020 in order for the EU to reduce CO, emissions by 20% in 2020.
At the same time allocation was centralised and auctioning is to be used more
extensively from 2013. The allowances have been calculated for this period in
accordance with the EU benchmarking decision 2011/278/EU. Annex A2 contains an
overview of the installations and aviation operators covered and their allowance
allocation for 2013-2020.

However, the current low allowances price has made it more difficult to initiate the
necessary transition and green investments after 2012.

Developments in allowances prices have particular significance for Danish emissions
and they affect the need to initiate other, new mitigation initiatives. The low
allowances price makes the situation relatively more expensive for countries like
Denmark, who want to take the lead. Therefore, efforts to increase the level of
ambition in EU climate policy are key in the Danish government’s climate change
policy to achieve the national target.

Denmark’s efforts in this regard are further described in section 4.1.2.3.
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4.3.5.1.2 Energy and CO; taxes

Taxes have also been used for many years as an instrument to reduce CO, emissions
from the energy sector, since fuels used for heat production are subject to energy and
CO; taxes. The main objective is general GHG reductions and the promotion of the
use of fuels with lower CO, emissions, mainly biomass. Energy and CO, taxes are
described in detail in section 4.3.3.

4.3.5.1.3 Combined heat and power

The main elements of the Danish strategy to promote renewable energy and the
efficient use of energy resources since the end of the 1970s have been increased use
of CHP and expanding of district heating areas. Effective heat supply planning has
ensured the highest share of district heating and CHP in the Western Hemisphere.
This has secured early markets for district heating technologies and a possibility for
the use of many renewable energy sources like straw, municipal waste, wood waste
and geothermal energy. About half of Denmark's domestic electricity consumption is
produced on CHP plants, and the potential for further use of CHP is limited. Wind
energy delivered about 42 % of domestic electricity supply in 2015 and is expected
to deliver 50% of domestic electricity supply by 2020. For this reason the CHP
production is expected to be reduced in the future, though CHP and the valuable
services CHP plants provide - also in terms of back up capacity - is expected to
remain an integral part of the overall system. CHP has been promoted partly by the
tax system, partly by electricity production subsidies for biomass and biogas.

4.3.5.1.4 Renewable energy

The increasing use of renewable energy sources is reducing emissions of CO, from
fossil fuels. The long term goal for the Danish government is to be independent of
fossil fuels by 2050. The initiatives in the political energy agreement concluded by
the government and a broad majority in the Parliament in March 2012 cover these
crucial energy policy areas for the period until 2020. The parties to the current
energy agreement have agreed by 2018 to commence discussions on additional
initiatives for the period after 2020.

The expected headline results for 2020 are the following: more than 40% renewable
energy in final energy consumption; approximately 50% of electricity consumption
to be supplied by wind power; approximately 8% reduction in gross energy
consumption in relation 2010; and 34% reduction in greenhouse gas emissions in
relation to 1990.

Renewable energy sources are promoted with economic measures, including use of
energy and CO, taxes on fossil fuels and through the Public Service Obligation
Schemes (PSO), which have been a supplement to the price of electricity paid by all
consumers until 2017. The Danish PSO levy will be phased out during a period of 5
years (2017-2022), and the financing of support to renewables will gradually shift to
the State Budget.

As a first step the government reached a political agreement in September 2017 on
tenders in 2018 and 2019 allowing photovoltaic panels and wind turbines to compete
to deliver the most green power to consumers for a total of approx. DKK 1 billion
allocated for a fixed feed-in tariff subsidy. It is expected that the allocated funds
could generate new renewable energy capacity with an annual production equivalent
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to about 140,000 Danish households' annual electricity consumption. If the bids in
the tenders are lower than expected the amount of new renewable energy capacity
will increase accordingly.

With the September 2017 agreement a transitional arrangement for ongoing wind
turbine projects will also be established.

In addition, it was also agreed to allocate DKK 150 million for new test wind
turbines to be established both inside and outside the two national test centres for
large wind turbines in 2018 and 2019.

Wind power

In accordance with the energy policy agreement from February 2008, the expansion
of wind power since the Fifth National Communication in December 2009 has
included a tender for and construction of a 400 MW offshore wind farm at the island
of Anholt. This wind farm started to operate in September 2013. The current Energy
Agreement set in place in 2012 includes a target of applying another 1900 MW of
new capacity from onshore and offshore wind by the end of 2021. Most of the new
capacity will come from offshore wind power. In this respect the Danish Energy
Agency was responsible for tendering 1350 MW new offshore capacity: The Horns
Rev 3 tender of 400 MW in the North Sea with expected commissioning in 2018, the
Kriegers Flak tender of 600 MW in the Baltic Sea with expected commissioning in
the period 2019-21 and the so-called near shore tender of 350 MW — Vesterhav Nord
and Syd - with expected commissioning in 2020. Also part of the 2012 Energy
Agreement, Denmark was responsible for tendering 50 MW offshore test projects —
Nissum Bredning test project (28MW) was signed with expected commissioning in
2017. As a result, wind energy is expected to cover 50 % of Danish electricity
consumption in 2020.

Biomass

In 2015, biomass accounted for approximately 62% of renewable-energy production,
mostly in the form of straw, wood pellets, wood chip and biodegradable waste for
incineration. Approximately half of the biomass was imported, mainly in the form of
wood pellets (32 PJ), biofuels (7 PJ), wood chips (6 PJ) and fire wood (3 PJ).

The energy production from biomass has more than doubled since 1990 - primarily
due to the policy agreement from 1993 (the Biomass Agreement: requires power
plants to use 1.4 million tonnes of straw and wood, equivalent to almost 20 PJ per
year) and the policy agreement from February 2008 on the increased use of straw and
chips at the large co-generation plants (up to 700,000 tonnes in 2011). At the same
time, the consumption of biomass continues to rise as a source of energy for the
supply of heat in district-heating plants and in smaller installations for households,
enterprises and institutions.

Although it was demonstrated in Denmark in the mid-1990s that biogas plants can be
established with reliable operation and with an acceptable economy biogas still only
accounted for 3.3% of renewable-energy production in 2013.

Liquid biofuels, such as animal and vegetable oils, biodiesel and bioethanol, is used
only on a small scale. Liquid biofuels from bio-waste by the so-called second
generation technologies are now at a low level.
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4.3.5.1.5 Fuel conversion from coal to natural gas

Substitution of coal and oil by natural gas reduces emissions of CO,. The first Danish
natural gas was landed from the Danish sector of the North Sea in 1984, and since
then consumption of natural gas has increased to 193 PJ in 2001. Since then,
consumption has decreased to 130 PJ in 2015 due mainly to high gas prices. Natural
gas now covers 17% of gross energy consumption. In the power sector, natural gas
was introduced in 1985 and peaked with 25% around 2000. In 2015, this had
decreased to 8%, mainly due to the relation between power prices and gas prices.

The use of natural gas is expected to decrease further as a result of introducing more
renewable energy and extensive energy-saving policies.

4.3.5.1.6 Research and development

Danish support for new energy technologies has been comprehensive and relatively
stable. A long list of direct and indirect support schemes and policies have, in
combination, created a domestic market which has given Danish companies a boost.
This boost has enabled many companies to become international market leaders.
Danish companies continue to enjoy commercial success within the energy-related
marketplace.

R&D activities include energy savings, more efficient energy conversion, renewable
energy technologies and efforts within System Integration and Smart Energy.

Research and development activities in the field of energy are not motivated solely by
climate issues, but are relevant to climate issues, since they contribute to determining

the overall framework for the CO, intensity of energy production and consumption in
the future.

There is a broad political commitment to support R&D activities through public funding
and the Danish Government has in its manifesto by November 2016 stated that
Denmark is committed to an ambitious green transition for the national energy supply.
This calls for comprehensive R&D efforts for the development of improved and new
sustainable energy technologies.

Denmark is one of the partners in the public-private initiative Mission Innovation
comprising 22 countries and the European Commission. The aim of Mission
Innovation, that was founded in relation to the COP21 in Paris 2015, is to strengthen the
multilateral R&D efforts within clean energy technologies to promote a continuous cost
effective green transition of the energy systems.

Thus Denmark as one of the partners has chosen to strengthen the dedicated public
investments in clean energy research, development and demonstration focusing on
reduction of technology costs and CO, emissions and with an emphasis on innovative
projects that can be replicated and scaled up with the involvement of private investors.
Denmark will seek to double these efforts departing from a baseline of the average
funding to the Danish Energy Technology Development and Demonstration
Programme (EUDP) of the years 2015-2016 and until 2020 where DKK 580 million
will be allocated.

The EUDP programme was established in 2008 and since then the programme has
supported more than 600 projects with a total of DDK 3 billion. On average, 45-50% of
the activities under the Programme are financed by the EUDP and hence the private
investments in the supported projects are of the same size as the public support leading
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to approximately to DKK 6 billion in total investments. The Danish Parliament has
dedicated DKK 400 million for EUDP for the fiscal year 2018.

A minor programme is administrated on behalf of the power distribution companies by
the Danish power association Dansk Energi. The objective is to support research and
development within energy-efficient use of electricity through development of energy-
efficient products and processes in buildings, industry etc. The annual funds for this
programme are DKK 25 million.

Activities relating to strategic research and innovation in general are since 2014
administrated by Danish Innovation Fond. The Fund covers all sorts of research and
innovation projects and is not limited to energy matters. However, for 2017 and 2018
DKK at least 100 million /year will be earmarked for R&D within new and clean
energy technologies.

4.3.5.1.7 Energy savings

Reducing energy consumption by increasing energy efficiency and promoting energy
saving is a very important element for Danish energy policy.

Among the grid and distribution companies (electricity, natural gas, oil and heating),
the electricity companies have been working with energy savings since the early
1990s and the natural gas and district heating companies have been working with
energy savings since 2000.

In the most recent years, since 2005 several political agreements to significantly
strengthen energy-saving efforts in Denmark have been reached.

In the most recent agreement, the 2012 energy policy agreement, energy-saving
efforts were increased even more.

In the 2012 policy agreement the obligation for the grid and distribution companies
in the electricity, natural-gas, district-heating and oil sectors was increased by 75% in
2013 and 2014 (to 10.7 PJ) and by 100% from 2015 to 2020 (to 12.2 PJ). In
December 2016 the Minister of Energy, Utilities and Climate entered into a new
agreement, on energy savings with the trade associations representing the electricity-
grid, natural-gas, district heating, and oil companies for the period 2016-2020. The
obligation was decreased from 12.2 PJ to 10.1 PJ. The agreement ensures continued
implementation of Article 7 of the EU energy efficiency directive.

The obligations have been implemented as voluntary agreements between the
Minister of Energy, Utilities and Climate and trade associations representing the
electricity-grid, natural-gas, district heating, and oil companies. The companies have
a high degree of freedom regarding methodology. The energy companies’ costs are
financed by a levy on their tariffs.

The development of a comprehensive long-term strategy for renovation of existing
buildings was also a part of the agreement. The strategy was launched in May 2014
with the title “Strategy for energy renovation of buildings”.

The Danish Energy Agency is responsible for authority tasks throughout the energy-
savings area. In addition to legislation and regulation, the area includes the further
negotiations within the EU on implementation and control of EU Directives, for
example on labelling, energy efficiency requirements (Eco-design), buildings and the
Energy Efficiency Directive, as well as a number of operational tasks such as energy
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labelling of buildings. The agency’s tasks include setting the framework for and
administrating the savings activities of the grid and distribution companies.

As a part of the energy policy agreements of 22 March 2012, it was decided to close
the Centre for Energy Savings. Some of their activities have been taken over by the
Danish Energy Agency.

Targeted work to improve energy efficiency specifically in the public sector has been
going on for many years, and considerable savings have been achieved. In 2014 a
new circular on energy efficiency in state institutions was reviewed in line with the
requirements in Articles 5 and 6 of the EU Energy Efficiency Directive.

Data on energy consumption in the public sector have been collected for some years
as means of rendering the sector's energy consumption visible. In 2016 an evaluation
of the effort was carried out. The evaluation shows that most ministries are well
underway with the realization of the EU target of savings of 9.1 % for the period
2013-2020, and that Denmark is well on track to meet both national and EU
objectives regarding energy consumption in state institutions.
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TABLE 4.16 MEASURES IN THE ENERGY SECTOR (SEE ALSO SPECIFIC MEASURES IN TABLE 4.17 (BUSINESS), 4.18 (HOUSEHOLD S) AND 4.19 (TRANSPORT)).

TR-1a, -1b, -2, -3,
-4,-5,-6, -7, -10,
11,-12; HO-1, -2,
3,-4,-5,-6)

Yes* Energy, co2 Switch to less carbon-intensive |Regulatory, (Implemented See text and EEA database (PAMs) 2005 Government: Danish |IE(G1, G3 |IE(G1, G3
Industry/Industr fuels (Energy supply), Increase |Economic Energy Agency and and G4) and G4)
ial processes, in renewable energy (Energy entities uner the EU
Cross-cutting supply), Efficiency ETS
improvement in the energy and
transformation sector (Energy
supply), Control of fugitive
emissions from energy
production (Energy supply)
Yes* Energy co2 Increase inr ble energy  |E See text and EEA database (PAMs) 1993 Government: The 1100 1100 Estimates in 2017 - based on The 2005 Effort Analysis
(Energy supply) Voluntary electricity producers | and IE(G1 | and IE(G1 |(http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-
Agreement and G3) and G3) 588-3.pdf and http://www2.mst.dk/Udgiv/publikationer/2005/87-7614-589-
1/pdf/87-7614-590-5.pdf (summary in English included in Annex B2 )).
Yes* Energy co2 Increase in renewable energy  |Economic Implemented See text and EEA database (PAMs) 2008 Government: Danish [IE(Gland |IE(Gland
(Energy supply) Energy Agency and G3) G3)
entities responsible
for energy production
Yes* Energy co2 Increase in renewable energy  |Regulatory |Implemented See text and EEA database (PAMs) 2013 Government: Danish [IE(Gland |IE(Gland
(Energy supply) Energy Agency and G3) G3)
entities responsible
for energy production
Yes* Energy co2 Increase in renewable energy  |Economic Implemented See text and EEA database (PAMs) 2008 Government: Danish [IE(Gland |IE(Gland
(Energy supply) (and Expired - but Energy Agency G3) G3)
included asitis
expected to have
influenced the level
of total Danish
greenhouse gas
lemissions)
Yes* Energy CO2, CH4, [Research and development (), [Information |Implemented See text and EEA database (PAMs) 2008 Government: EUDP IE (G1) IE (G1)
N20 Research and development (), Secretariat ¢/o Danish
Research and development () Energy Agency
G3: All RE mitigation actions Yes* Combined (EN- |Combined [Comk d Combined [Combined See NC7 (Annex B4). Combined Combined 22805 24060|Estimated in 2017 - see NC7 (Annex B4).
(Renewable Energy) since 2, EN-3, EN-4, EN
1990 5, BU-8and TR-8)
G4: All EE mitigation actions Yes* Combined (TD- |Combined [Combined (Combined [Combined See NC7 (Annex B4). Combined Combined 16944 18793|Estimated in 2017 - see NC7 (Annex B4).
(Energy Efficiency) since 1990 bi,-2,-3,-4,-5, -
6,-7; EN-1; BU-1,
-2,-6,-7,-9,-10;

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of

total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.

** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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4.3.5.1.8 Specific measures in the business sector (Fuel combustion in
Manufacturing Industries and Construction, Commercial/Institutional
and Agriculture, Forestry and Fisheries)

Energy use in the business sector covers energy use in Manufacturing Industries and
Construction, Commercial/Institutional and Agriculture, Forestry and Fisheries. In
2015, energy use in the business sector was responsible for 13.6% of Denmark's total
greenhouse gas emissions.

In 2015, the greenhouse gas emissions from energy use in the business sector
decreased by approximately 32% from 9.6 million tonnes CO, equivalents in 1990 to
6.5 million tonnes CO, equivalents in 2015, primarily due to improvements in energy
efficiency and energy savings.

According to the March 2017 projection, the expected emissions from the business
sector’s energy use are an average of 6.5 million tonnes CO; equivalents in 2015
increasing to 6.7 million tonnes CO, equivalents in 2030.

The on-going initiatives to reduce emissions from the business sector include
promotion of energy savings and energy-efficiency improvements as well as
conversion of energy production to cleaner fuels. Certain energy-intensive businesses
are also subject to allowances regulation as a consequence of the EU Emission
Trading Scheme.

Analyses have shown that there is a big potential for profitable energy-efficiency
improvements within the business sector, so improving energy efficiency is a vital
area of action.

The measures implemented in the business sector are shown in Table 4.17".

Industry is responsible for most of the sectors' emissions of CO,. The emissions
come mainly from energy-consuming activities in industry. Cement and brick
production also contributes especially high levels of CO,, due to the raw materials
used.

The main instrument to reduce CO; emissions in energy-intensive industry is the
EU’s emission allowance scheme, covering about 120 industry installations.

Business and industry have introduced major energy efficiencies over the past 25
years. This is mainly due to a green tax package for the business sector, which was
firstly introduced in 1995. The package contained a combination of taxes and
discounts for energy intensive enterprises. The package led to a higher CO; tax and
the introduction of a space-heating tax for businesses. In order to get the tax
discount, the eligible energy intensive enterprises have to sign an agreement on
energy efficiency with the Danish Energy Agency. With the political agreement on
economic growth from 2013, the CO, tax on electricity in production process in the
industry was abolished and the voluntary agreement scheme ended. Electricity
production is thus included in the ETS. With a political agreement on economy
growth from July 2014 it was decided to revive the voluntary agreement scheme. The
new scheme entered into force in September 2015. The current scheme subsidizes
electricity-intensive enterprises payment of electricity tax (the PSO tax until 2020 —
cf. the phase-out of the PSO mentioned in Chapter 4.3.4.1.4).
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Today business not included in the ETS are imposed the CO,-tax on their fossil fuels
for process and all business are imposed the CO,-tax on their fossil fuels for space
heating regardless of the business is included in the ETS. Business pay an energy tax
of DKK 4,5 per GJ on their fossil fuels used for process and an energy tax of DKK
55,5 per GJ on their fossil fuels for space heating (2018 tax rates). Some business,
e.g. mineralogical and metallurgical processes, are exempt of the energy tax on their
process and agriculture pay a lower rate than DKK 4,5 per GJ. VAT registered
business pay in general a tax on electricity of DKK 0.004 per kWh except on their
electricity for space heating where they pay a higher rate.

As an element in the implementation of the 2012 energy policy agreement, a DKK
3.75 billion (€500m) fund was established to subsidise industries to convert to
renewable energy. As of August 2013, businesses have been able to get investment
subsidy from this fund to convert from fossil fuel (i.e. coal, oil, gas) to renewable
energy sources (i.e. biomass, solar, wind) or district heating in their production
process. The subsidy also includes investments in energy-efficiency measures. The
estimated effect of this “Renewables for industry” initiative is a reduction of 1
million tonnes of CO; per year from 2020 and onwards. As a result of a political
agreement of November 2016, the scheme expired at the end of the 2016.

Large enterprises in Denmark are by law required to have a mandatory energy audit
every fourth year. The law is no. 345 of 8" of april 2014 “Lov om @ndring af lov om
fremme af besparelser i energiforbruget, lov om varmeforsyning, lov om kommunal
fjernkelig og forskellige andre love”. The law transposes the energy efficiency
directive article 8. Denmark has defined large enterprise in accordance with the EU
definitions saying there should be more than 250 employees and an annual turnover
over 50 m€ or balance over 43 m€. Enterprises with ISO 50,001 or ISO 14,001 are
exempt. The deadline for the first energy audits was the 5™ of December 2015 and
afterwards every fourth year. The scope of the energy audit is buildings, processes
and transport. There is no requirement of implementing the energy saving proposals
from the energy audits.

As part of a political agreement on economic growth from June 2014 a DKK 40
million (5.4 mio. EURO) fund was established to run a centre for energy savings in
enterprises. The money was given for the period 2014-2017. The aim of the centre is
to identify and exploit the energy efficiency potential already existing within
primarily small and medium sized companies. The large companies are covered by
the voulantary agrement scheme and the mandatory energy audit.
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TABLE 4.17 MEASURES IN THE BUSINESS SECTOR

Yes* Energy co2 Efficiency improvementin Voluntary  [Implemented See text and EEA database (PAMs) 1993 Government: Danish |IE(Gland |IE(Gland
industrial end-use sectors Agreement, Energy Agency G4) G4)
(Energy consumption) Economic
Yes* Energy co2 Demand Information | | See text and EEA database (PAMs) 2006 Government: Danish |60 60 Estimates in 2017 - based on The 2013 Analysis of the Effects of Selected
management/reduction (Energy Energy Agency and IE(G1 | and IE (G1 |Measures for the National Audit Office, Danish Energy Agency, December
consumption) and G4) and G4) 2013 ( http://www.ens.dk/sites/ens.dk/files/energistyrelsen/Nyheder/kyoto:
samlenotat_9._december.pdf (an English translation is included in Annex B3
)
Yes* Energy co2 Efficiency improvementin Regulatory |Implemented See text and EEA database (PAMs) 2005 Government: The IE(Gland [IE(Gland
services/ tertiary sector (Energy Danish Energy Agency [G4) G4)
consumption) is responsible for the
circular. The
individual ministries
and state institutions
are responsible for
the implementation
of the circular.
Yes* Energy co2 Efficiency improvement of Information |Implemented See text and EEA database (PAMs) 1997 Government: The IE(Gland [IE(Gland
appliances (Energy (and Expired - but Minister for Climate  [G4) G4)
consumption) included as it is and Energy / The
expected to have Danish Energy
influenced the level Authority
of total Danish
greenhouse gas
lemissions)
Yes* Energy co2 Increase inr ble energy | d See text and EEA database (PAMs) 2013 Government: Danish (1000 IE (G1) The estimate for 2020 shown here is a former separate estimate for this
(Energy supply) (and Expired - but Energy Agency, other measure. Although this measure has expired it is still included in the list as
included as itis state authorities, some effect of the implementation carried out before expiration remain. But
lexpected to have enterprises this has not been quantified separately. The separate estimate shown here is
influenced the level notincluded in the calculation of the total effect of all measures.
of total Danish
greenhouse gas
lemissions)
Yes* Energy co2 Efficiency improvementin Regulatory |Implemented See text and EEA database (PAMs) 2014 Government: Danish [IE(Gland |IE(Gland
industrial end-use sectors Energy Agency G4) G4)
(Energy consumption)
Yes* Energy co2 Efficiency improvementin Information |Implemented See text and EEA database (PAMs) 2014 Government: Danish |IE(Gland |IE(Gland
industrial end-use sectors Eneergy Agency G4) G4)
(Energy consumption)
G3: All RE mitigation actions Yes* Combined (EN- |Combined |Combined Combined [Combined See NC7 (Annex B4). Combined Combined 22805 24060|Estimated in 2017 - see NC7 (Annex B4).
(Renewable Energy) since 2, EN-3, EN-4, EN
1990 5, BU-8 and TR-8)
G4: All EE mitigation actions Yes* Combined (TD- |Combined [Comk d Combined [Combined See NC7 (Annex B4). Combined Combined 16944 18793|Estimated in 2017 - see NC7 (Annex B4).
(Energy Efficiency) since 1990 bl,-2,-3,-4,-5, -
6,-7; EN-1; BU-1,
-2,-6,-7,-9,-10;
TR-1a, -1b, -2, -3,
-4,-5,-6,-7,-10,
11,-12; HO-1, -2,
3,-4,-5,-6)

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of

total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.

** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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4.3.5.1.9 Specific measures in the Transport sector

In 2016, the transport sector was responsible for 25.7% of Denmark's total
greenhouse gas emissions. The emissions from the transport sector are primarily CO,
with a share of 98.8% of the transport sector’s total greenhouse gas emissions.
Nitrous oxide makes up approximately 1.1% and methane about 0.1%.

In 2016, the transport sector's final energy consumption - primarily oil products -
made up nearly 30% of total final energy consumption in Denmark (without fuel sold
for international aviation). The consumption of energy for transport has increased by
25.6 % since 1990. The most recent baseline scenario from April 2018 predicts — in
the mid-interval energy efficiency development of cars — an increase in the sector's
greenhouse gas emissions peaking with a 22 % increase from 1990 to 2024 followed
by a 2% point decrease until 2030.

Table 4.18 shows the existing policies and measures within the transport sector. A
number of important steps have been taken by the European Union. Most important
of all is probably the EU’s requirements on average CO; emissions for passenger
cars and vans, i.e. the mechanism imposing fines on manufacturers if they fail to
comply with the CO, targets.

CO; measures at EU level and Danish measures aimed at reducing the transport
sector’s CO, emissions are described under the measures section below.

The national environmentally motivated measures for the transport sector, which
have also influenced CO, emissions, are usually characterised by aiming at limiting
environmental impacts in general. The registration tax and the annual tax (the green
owner tax) which is dependent on the energy efficiency of the vehicle as well as fuel
taxes are assessed to have had considerable effects on CO, emissions.

Transport in itself has a number of side-effects in addition to contributing to the
greenhouse effect through higher CO; emissions, for example air pollution causing
poor air quality or acidification, noise, accidents and congestion. It is thus important
to note that the various initiatives implemented in the transport area typically address
many of these aspects as well - and thus cannot only be considered in relation to CO;
emissions.

As indicated above increased traffic has not caused increased CO, emissions from
transport, while other pollution emissions have fallen significantly. Other negative
effects of transport have also been reduced. The number of fatalities in accidents has
been reduced from 331 in 2005 to 175 in 2017.

From 2012 all petrol and diesel for transport sold in Denmark must contain an
average of 5.75% of biofuels, which must live up to the EU sustainability criteria.
According to the Energy Agreement of March 2012 a 10 percent target is foreseen by
2020. However this will depend on the political agreement expected to be reached in
2018-2019.

Cars with high energy efficiencies, such as electric vehicles, are granted large
reductions in the registration tax. Electric vehicles and plug-in hybrid vehicles are
furthermore granted deductions in the registration tax until 2021. Hydrogen vehicles
are exempted from the registration tax until the end of 2020.
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Additional taxinitiatives regarding low and zero emission vehicles is planned with
the 2018 Climate and Air proposal. These initiatives are described in chapter
4.3.5.1.12.

When it comes to transport infrastructure, a historically high level of national-level
investments have been approved since 2009, and the clear majority of these
investments have gone to rail projects (as opposed to road projects). Many of these
projects are currently under construction. Including only major projects — and only
projects carried out solely or partly by the national level — the value of the current
rail projects under construction is around 129 billion DKK (compared to around 38
billion DKK for current road projects). In 2013, the former government decided to
allocate the future proceeds from a change in the oil industry taxation to a fund for
the improvement of the rail infrastructure in Denmark. The upgrade is expected to
reduce travel times and CO, emissions substantially. Given the current, lower oil-
prices and therefore the reduction in income from taxation, the current government
has made a review of the planned investments. This has resulted in a lower level of
investment from the fund (included in the above mentioned investment totals) where
the electrification of the main lines and the regional lines on Zealand and certain
speed upgrade has been given priority so far. Certain further investments from this
fund can be expected in the coming years, but further rail investments must take into
account the current amount of large and interfering projects, which limits the
feasibility of further rail investments in the shorter term.

The tunnel under the Fehmarn Belt including adjacent landworks will reduce CO,

emissions by potentially 200,000 tonnes per year. This is mainly due to the following

effects:
1. Rail freight trains will reduce the travel distance by 160 km
2. Rail transport for passengers and freight will be strengthened

3. The current ferry service between Radby and Puttgarden is expected to cease
operation.
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TABLE 4.18 MEASURES IN THE TRANSPORT SECTOR

G5: Energy effciency in
transport by passenger cars

Yes* Transport CO2 of y See text and EEA database (PAMs) 2000 Other: European 600 600 Estimates in 2017 - based on The 2005 Effort Analysis
vehicles (Transport) Commission and IE (G1,| and IE (G1, |(http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-588-3.pdf
G4 and G5) |G4 and G5) |and http://www2.mst.dk/Udgiv/publikationer/2005/87-7614-589-1/pdf/87-7614-590-5.pdf
(summary in English included in Annex B2 ).
Yes* Transport co2 Demand See text and EEA database (PAMs) 2000 Government: Denmark's |IE (G1, G4 |IE (G1, G4
management/reduction (and Expired - but included as it is expected Road Safety and and G5)  [and G5)
(Transport), Improved to have influenced the level of total Danish Transport Agency
behaviour (Transport) greenhouse gas emissions)
Yes* Transport co2 (Transport) i See text and EEA database (PAMs) 2000 Government: Ministry of |IE (G1, G4 [IE(G1, G4
(and Expired - but included as it is expected Justice and G5) and G5)
to have influenced the level of total Danish
greenhouse gas emissions)
Yes* Transport co2 (Transport] See text and EEA database (PAMs) 2014 Government: Ministry of |IE (G1, G4 [IE (G1, G4
Economic  |(and Expired - but included as it is expected Justice and G5)  |and G5)
to have influenced the level of total Danish
greenhouse gas emissions)
Yes* Transport 02 Modal shift to public transport See text and EEA database (PAMs) 2014 Government: Ministry of |IE (Gland |[IE (Gland
or non-motorized transport (and Expired - but included as it is expected Transport and Energy,  |G4) Ga)
(Transport), Improved to have influenced the level of total Danish ici Danish
behaviour (Transport) greenhouse gas emissions) State Railways (DSB)
Yes* Transport co2 Modal shift to public transport See text and EEA database (PAMs) 2014 Government: Danish  |IE(G1and |IE (G1and
or non-motorized transport Information |(and Expired - but included as it is expected Environmental Ga) Ga)
(Transport), Demand to have influenced the level of total Danish Protection Agency,
management/reduction greenhouse gas emissions) Haulage contractors
(Transport), Improved
behaviour (Transport)
Yes* Transport CO2 Modal shift to public transport \2 See text and EEA database (PAMs) 2014 Government: Ministry of [IE (Gland |IE(G1and
or non-motorized transport (and Expired - but included as it is expected Transport and Energy G4) G4)
(Transport), Demand to have influenced the level of total Danish and Danish State
management/reduction greenhouse gas emissions) Railways (DSB)
(Transport)
Yes* Transport CO2 Low carbon fuels/electric cars y See text and EEA database (PAMs) 2000 Local: Municipalities IE(Gland |IE(Gland
(Transport), Demand Ga) Ga)
management/reduction
(Transport), Improved transport
infrastructure (Transport)
Yes* Transport CO2 Low carbon fuels/electric cars \2 See text and EEA database (PAMs) 2012 Government: Danish 290 290 Estimates in 2017 - based on The 2013 Analysis of the Effects of Selected Measures for the
(Transport) Energy Agency and IE (G1 | and IE (G1 [National Audit Office, Danish Energy Agency, December 2013
and G3)  [and G3) http://www.ens.dk/sites/ens.dk/fi i -
samlenotat_9._december.pdf (an English translation is included in Annex B3))
Yes* Transport co2 Low carbon fuels/electric cars See text and EEA database (PAMs) 2014 Government: Ministry of [IE (G1) IE(G1)
(Transport), Improved transport (and Expired - but included as it is expected Transport
infrastructure (Transport) to have influenced the level of total Danish
greenhouse gas emissions)
Yes* Transport co2 Improved transport Economic  |Adopted See text and EFA database (PAMs) 2014 Government: Ministry of IE (G1) 1E(G1)
infrastructure (Transport) Transport
Yes* Transport co2 Improved transport See text and EEA database (PAMs) 2014 Government: Ministry of |IE (G1) 1E(G1)
infrastructure (Transport) (and Expired - butincluded as it is expected Transport, Local:
'to have influenced the level of total Danish Municipality of
greenhouse gas emissions) Copenhagen
Yes* Transport co2 Improved transport Economic  |Adopted See text and EEA database (PAMs) 2028 Government: Ministry of -300| 200Estimates for the construction phase (emissions of 300 kt CO2eq/year) and operation
infrastructure (Transport) Transport phase (reduktion of 198.5 kt CO2eq/year) in the 2013 EIA for the project, Chapter 19 (
https://www.trm.dk/d: i /2013/vwm-for-f baelt).
Yes* Combined (TD-6,|Combined [Combined Combined |Combined Combined effects of measures with effect on |Combined Combined 550 550 Estimates in 2017 - based on The 2005 Effort Analysis

TR-1a, TR-1b,
TR2 and TR-3)

the energy efficiency in transport by
passenger cars

(http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-588-3.pdf
and http://www2.mst.dk/Udgiv/publikationer/2005/87-7614-589-1/pdf/87-7614-590-5.pdf

(summary in English included in Annex B2 )).

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of
total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.
** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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4.3.5.1.10 Specific measures in the residential sector

In 2015, the residential/household sector contributed to Denmark’s total national
greenhouse gas emissions with 2.2 million tonnes of CO, equivalents, corresponding
to a share of 4.5%. The residential sector in the greenhouse gas inventory only
includes CO; emissions from burning of oil and natural gas since emissions from
production of electricity and district heating used by households are attributed to the
plants where the electricity and heat is produced.

Approximately 92% of greenhouse gas emissions from the residential sector in 2015
consisted of CO,. There are also small emissions of methane and even smaller
emissions of nitrous oxide.

In this section measures addressing all types of energy consumption in the household
sector are described, although some of the energy savings will result in emission
reductions in the energy production sector.

The consumption of energy by households, including electricity and district heating,
is responsible for almost 30% of the total final energy consumption in Denmark.

The largest part of the energy consumption is used for heating homes, where burning
of oil and natural gas results in CO, emissions. A large part of the space heating is in
the form of district heating (in 2015 63.2 pct. of heat installations and 48 pct. of net
heat demand), which results in CO, emissions in connection with the production of
district heat. When district heat is produced at CHP plants or with CO,-friendly fuels,
particularly renewable energy, there are big CO; savings overall from use of district
heating instead of individual heating based on, for example, oil-fired boilers.

Danish households also have a substantial consumption of electricity. Most of the
household consumption of electricity is by household appliances and light sources,
whereas a decreasing amount of electricity is by electric heating. The electricity
consumption for heat pumps are increasing. Consumption for electric heating has
been almost constant in recent years as a consequence of the conversion from electric
heating to district heating and natural gas heating. However, the reduction of taxes in
accordance with the Energy Agreement from June 2018 is expected to trigger a rise
in electricity consumption. Meanwhile, other energy agreement initiatives will ensure
that renewable energy output in Denmark matches the country’s total electricity
consumption by 2030.

Households' disposal of waste also contributes to emissions of methane from landfill
sites.

The action being taken on households' waste and transport consumption is described
in the sections on waste and transport. This section therefore concentrates on the
possibilities of reducing the CO, emissions through savings in electricity and heating
in households and the possibilities for conversion to more environment-friendly
forms of heating. The possibilities for reduction in the public energy supply system
are described in the section on the energy sector.

In 2015, the final energy consumption in the household sector was 158.1 PJ for space
heating and hot water (climate-corrected) and 31.4 PJ of electricity for appliances,
etc. Consumption for heating has been quite constant for a number of years, in spite
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of an increase in the number of households and in the area heated. The consumption
of electricity for appliances, etc. is still increasing. The increase in the consumption
of electricity has, however, not been nearly as great as the increase in the number of
appliances, since these have become steadily more energy efficient.

With a view to reducing energy consumption and environmental impacts from the
household sector, a wide range of initiatives have been launched, as described in
Table 4.19 in order to promote:

o Electricity savings,
e Savings in energy consumption in space heating, and

o Fuel conversion (from electric heating and the use of oil to district heating and
the use of renewable energy).

Several concrete measures and incentives already implemented are described below.

Energy taxes

All energy consumption for space heating as well as other energy consumption in
households and the public sector, as well as non-VAT-registered businesses is
subject to energy taxes. Throughout the 1990s CO; and energy taxes have steadily
increased, but since 2002 they have been almost stable. The CO, tax was increased in
2010 by more than 50 pct. The increases have mainly affected households, helping to
reduce their energy consumption.

CO; taxes

Some of the energy consumption in households is subject to CO; taxes. The CO, tax
1s further described in section 4.3.3.

Energy labelling of buildings

Denmark has long experience with energy efficiency and energy savings in
buildings. From 1990 to 2015 energy consumption for heating has been reduced by
17.5% per m”. The goal is to reduce energy consumption in new buildings by 75% by
2020 relative to 2006. The Danish reduction goals for energy consumption in
buildings toward 2030 are in progress right now.

The benefits of reducing energy consumption are tangible: less fossil fuel is
consumed and the environment has improved substantially. Strict and progressively
tightened building regulations since 1977 have ensured a stable demand for energy-
efficient building technologies.

Energy labelling of buildings when built, sold or rented

Energy labelling of buildings must be implemented after finishing the construction of
a building and on the sale or rental of the building - primarily heating consumption.
This applies in principle for all buildings, irrespective of size, apart from production
facilities, factories etc.

Regular energy labelling of large buildings and public buildings

Energy labels and an energy plan must be prepared regularly every seven to ten years
for all large buildings over 1,000 m? and for all public buildings over 250 m”.
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Minimum energy requirements and energy labelling of appliances

Energy labelling (A-G) of white goods, lighting, air con etc. is compulsory within the
EU. The European Community also has mandatory energy requirements for some
energy-consuming products, such as electric motors, circulators, white goods etc.
There are also voluntary labelling schemes (Energy Star, Energy Arrow, windows,
boilers) for a number of products. Danish authorities play an active role both in
negotiation of the requirements and in securing compliance with the compulsory
requirements. The Danish Energy Agency offers advice on its website to end-users in
order to promote energy-efficient appliances and products.

Information initiative towards private households

In March 2012 the Centre for Energy Savings was replaced by an information
initiative placed at the Energy Agency. The main target of this initiative is to
promote energy-efficient products and solutions. The measures of the initiative will
be information campaigns, web-based information for private households etc.

Heat pumps as an energy service

In 2016-2019 the measure Heat pumps as an energy service, is implemented. The
purpose of the initiative is to facilitate a market for energy services based on heat
pumps where energy companies install, finance, run and maintain heat pumps
installed in houses and in industry. In return the customer pays for the heat delivered
by the heat pump. Thereby heat pumps as an energy service imitates the way that
district heating has been deployed and driven in urban areas.

The initiative is targeting mainly areas without supply of natural gas or district
heating.

“Better Houses”’

“BetterHouses” is a scheme (voluntary and market-driven system) from the Danish
Energy Agency focusing on energy renovation of buildings. The aim is to make it
easier for owners of buildings, mostly homeowners, to energy renovate by creating a
“one stop shop” for energy renovation, where the owner only has to contact one
certified building contractor and to get an overall counselling on energy renovation
of the entire building. Skilled workmen are educated under the BetterHouses
program to be advisors on energy renovation. The Danish Energy agency approves
the BetterHouses firms and professionals like architects, engineers, craftsmen,
energy consultants and building designers can take training courses to become
BetterHouses advisors. The training is carried out at academies of higher education.
A Better Houses advisor can manage the process and can follow the project all the
way from plan to completed renovation.

Strategy for energy renovation of buildings

The former government adopted in May 2014 a strategy for energy renovation of
buildings, most of the initiatives is implemented or in the process of being
implemented. The strategy contains initiatives which will promote the renovation of
the Danish building stocks and insures that energy efficiency measures are
implemented on the buildings. It is expected, that the effect of the strategy on energy
consumption will be a reduction of net energy consumption for heating and hot water
with 35 pct. in 2050 compared with 2014. The strategy includes following initiatives:
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e Revision and upgrade of building regulations and energy requirements that applies to
renovation and retrofitting of existing buildings

e Information to building owners, construction companies, financial institutions etc. on energy

how to improve energy efficiency

Revision of the energy certificates scheme to improve the efficiency of the scheme

Promotion of the ESCO-concept (ESCO: Energy Service Companies)'

Promotion of energy efficiency in public buildings

Measures to improve professional training to craftsmen and engineers in the building sector

Development and demonstration of new technologies.

In March 2012 the former government and a broad majority in Parliament concluded
a comprehensive Energy Agreement with several new measures for the period until
2020. The background for the agreement is the long-term objective that Danish
energy consumption is to be solely based on renewable energy sources. In 2050 there
is to be no use of fossil fuels. One of the key ambitions in the agreement is to further
improve energy efficiency and energy savings.

" For example, an ESCO solution for heat pumps will mean that installers, manufacturers and external finance companies
establish an ESCO company that offers the home owner an all-in-one solution. Here the owner again pays only one kWh
price and the heat pump + installation is repaid through the energy savings achieved. By this solution, the owner will after
the end of the repayment period own the heating installation, but will not notice the savings in the repayment period as the
savings are used to pay off the heat pump installation.
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TABLE 4.19 MEASURES IN THE HOUSEHOLD (RESIDENTIAL) SECTOR

Yes* Energy CO2, CH4, |Efficiency imp of Y, See text and EEA database (PAMs) 1997 Government: Danish IE(Gland |IE(Gland
N20 ildings (Energy i i Energy Agency G4) G4)
Yes* Energy CO2 Efficiency i of i See text and EEA database (PAMs) 1992 Government: Danish IE(Gland |IE(Gland
appliances (Energy Energy Agency G4) G4)
consumption)
Yes* Energy CO2 Switch to less carbon-i i i See text and EEA database (PAMs) 2010 Danish 20 20 i in 2017 - based on The 2013 Analysis of the Effects of Selected Measures for the
fuels (Energy supply), Efficiency [Information Energy Agency and IE(G1 | and IE (G1 |National Audit Office, Danish Energy Agency, December 2013 (
improvements of buildings and G4)  |and G4)  |http://www.ens.dk/si dk/files/ i Nyheder/kyoto-
(Energy consumption) samlenotat_9._december.pdf (an English translation is included in Annex B3))
Yes* Energy 02 Efficiency i of i See text and EEA database (PAMs) 2014 Government: Danish IE(Gland |IE(Gland
buildings (Energy consumption) Energy Agency Ga) Ga)
Yes* Energy co2 Efficiency i of i See text and EEA database (PAMs) 2014 Government: Danish  |IE(GLand |IE (Gland
(Energy i i Energy Agency G4) G4)
Research
Yes* Energy CO2 Efficiency i of i See text and EEA database (PAMs) 2016 Government: Danish IE(Gland [IE(Gland
buildings (Energy Energy Agency G4) G4)
Increase in
renewable energy (Energy
supply)
G4: All EE mitigation actions Yes* [Combined (TD- |Combined |Combined Combined |Combined See NC7 (Annex B4). Combined Combined 16944 18793|Estimated in 2017 - see NC7 (Annex B4).
(Energy Efficiency) since 1990 b1,-2,-3,-4,-5,-
6, -7; EN-1; BU-1,
-2,-6, -7, -
TR-1a, -1b,
-4,-5, -6, -7,
11,-12; HO-1, -2,
3,-4,-5,-6)
G5: Energy effciency in Yes* Combined (TD-6,|Combined [Combined Combined |Combined Combined effects of measures with effect on |Combined Combined 550 550 Estimates in 2017 - based on The 2005 Effort Analysis
transport by passenger cars TR-1a, TR-1b, the energy efficiency in transport by (http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-588-3.pdf
TR2and TR-3) passenger cars and http://www2.mst.dk/Udgi: ikati 2005/87-7614-589-1/pdf/87-7614-590-5.pdf
(summary in English included in Annex B2 )).

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of
total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.
** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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4.3.5.1.11 Additional energy policies and measures — adopted with the 2018
Energy Agreement

As mentioned in chapter 4.1.2.2 additional energy policies and measures have been
adopted with the Energy Agreement from 29 June 2018.

Until these additional energy policies and measures are included in the next «With
Existing Measures» projection scenario (the updated WEM-scenario is expected to
be elaborated in the spring of 2019) they are described separately in this chapter

including available information on estimated effects on greenhouse gas emissions.

Further information on the individual initiatives in the 2018 Energy Agreement is
included below. For the sake of completeness initiatives with limited or no effects on
greenhouse gas emissions are included in square brackets.

El)  World class offshore wind

The energy agreement includes the establishment of three new offshore wind farms
that will supply at least 2,400 MW of green electricity to the energy system — more
than the total combined electricity consumption of all Danish households.

The offshore wind farms will be built between now and 2030. A variety of factors
will be considered before choosing the location of the offshore wind farms, including
cost, the surrounding environment, and seabed conditions. A cost-effective
expansion of wind energy is essential. Therefore, a sound procurement process will
allow for maximum competition to achieve the lowest possible price. In recognition
of the significant aesthetic impact that offshore wind turbines can have on the coastal
landscape, the energy agreement expands the power of municipalities to reject
offshore wind turbines from 8 km to 15 km off the shore.

E2)  Renewable energy on market conditions

The costs of establishing offshore wind turbines have decreased significantly in
recent years. To support the continuation of this trend, the energy agreement will
facilitate the creation of a better framework for realising Denmark’s offshore wind
potential without state subsidies. However, subsidies may remain necessary for the
installation of cables that transport green electricity from offshore wind farms to
consumers’ outlets.

E3)  Reduction of taxes on electricity and restructuring of surplus heat utilisation

Expanding infrastructure powered by renewable energy will be a key component in
Denmark’s successful green transition. Increased electrification is essential to
harnessing the full potential of green energy, and will enable the integration of
fluctuating outputs of wind and solar energy into our energy system. Green
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electricity can be converted into heat and channelled through district heating systems
or into large-scale heat storage facilities — ensuring a flexible energy system and
optimum utilisation of green electricity.

Electrification of the energy system is thereby a cornerstone of the green transition.

Despite a steadily growing supply of green electricity, the taxes on electricity in
Denmark remain very high. High taxes on energy constrain the use of electricity by
Danes, causing significant socioeconomic losses. To address this problem, the energy
agreement calls for reductions in the electrical heating tax and electricity tax. The
reduction of taxes is expected to trigger a rise in electricity consumption. Meanwhile,
other energy agreement initiatives will ensure that renewable energy output in
Denmark matches the country’s total electricity consumption by 2030. Electrical
heating is furthermore expected to replace heating based on fossil fuels and biomass.

Agreed tax reductions:

- The electrical heating tax will be reduced from 0.307 DKK/kWh to 0.155
DKK/kWh, effective 2021.

- The electricity tax will be reduced from 0.914 DKK/kWh to 0.774 DKK/kWh
(phased in from 2019-2025).

- The electricity tax for certain liberal professions will be reduced from 0.914
DKK/kWh to 0.004 DKK/kWh in 2023.

Beginning in 2020, 100 million DKK will be earmarked annually for revising
regulations that govern surplus heat and promoting its utilisation. A working group
will be tasked with exploring electricity tariffs and related issues, including the
conditions for certain groups of electricity customers and whether tariffs can be
billed in a different and better way. The possibility of a dynamic electricity tax will
also be explored. The tax reductions will equate to lower electricity bills, thus
improving the productivity of businesses and the welfare of individual households.

E4a) Targeted energy savings

The energy agreement allows the current energy efficiency obligation scheme to
expire in 2021, and replaces it with a new tender-based scheme for energy efficiency
improvements in businesses and buildings. This will be combined with a range of
energy saving initiatives focusing on specific consumer sectors and target groups.

The energy agreement introduces a new tender-based scheme with subsidies for
energy efficiency improvements in businesses and buildings from 2021-2024. These
funds will be limited to 500m DKK and there will be an individual subsidy cap. The
tender-based scheme for businesses targets energy consumed in the delivery of
services and manufacture of products — also known as “process energy”’. Of the total
funding, 200m DKK annually will be earmarked for energy efficiency improvements
in buildings. Subsidies from these funds will be prioritised for buildings with the
greatest potential for energy savings.
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Denmark’s municipalities and regions own a total building mass of more than 36
million square metres. The energy efficient operation and renovation of these
buildings holds great potential for reducing energy consumption. Therefore, the
energy agreement allocates 100m DKK annually in the period 2021-2024 for loans to
finance energy renovations in buildings owned or operated by municipalities and
regions.

The energy agreement allocates 19m DKK in 2018, 33m DKK in 2019, 34m DKK in
2020, and 44m DKK annually from 2021-2024 for information activities relating to
energy savings, primarily via the website Sparenergi.dk. The agreement also
earmarks funding for the utilisation of data to promote energy efficiency.

E4b) Support schemes to promote replacement of oil-fired boilers in favour of
individual heat pumps

There are currently 100,000-150,000 oil-fired boilers heating Danish homes. To
reduce this number, annual funding of 20m DKK from 2021-2024 will be allocated
to promote the replacement of oil-fired boilers with heat pumps.

E5)  Modernisation of the heating sector and mitigating the impacts of eliminating
the “base subsidy”

The regulations governing our heat production require modernisation. The energy
agreement proposes a change of direction, granting greater flexibility and promoting
new green solutions and technologies.

Regulatory constraints on the heat production of district heating plants will be
eliminated, giving them the freedom to invest in transitions to greener energy, €.g.
heat pumps, biomass and geothermal systems, thus enabling the transition towards a
renewable energy system. The regulatory relief for individual district heating plants
will depend on the size of their district heating areas. The last constraints are
expected to be lifted by 2030 at the latest.

The energy agreement gives consumers a greater freedom of heating choice. The
power to obligate consumers to be connected to the collective heating system will be
abolished. This will allow for investment in other individual heating solutions, e.g.
heat pumps for single homes.

No new consumer obligations will be permitted as from January 2019, while the
consequences of repealing existing consumer obligations will be analysed before the
parties to the agreement make a decision on such repeals.

The modernisation will ensure that the district heating sector remains viable without
public subsidies once the so-called “base subsidy” is phased out. In the short term,
the elimination of this base subsidy may cause higher heating bills for some
consumers. Therefore, the energy agreement allocates 540m DKK in the period
2018-2023 for targeted efforts to help heating plants and consumers, and to help
manage stranded costs.
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The energy agreement will improve the legal and regulatory framework for the
heating sector, supporting more voluntary investment in green solutions. This will
facilitate the breakthrough of new technologies — heat pumps, geothermal solutions,
solar PV, etc — in heating plants and in consumers’ homes.

E6)  Strengthened energy and climate research

The parties to the energy agreement intend to phase in additional state funding for
energy and climate research, going from 580m DKK in 2020 to a target of 1 billion
DKK annually from 2024. These funds will be earmarked for research, development
and demonstration of new technology.

Intensifying energy and climate research as we move towards 2030 will ensure
continued efforts to develop the technologies that will help Denmark’s energy system
transition to cleaner and greener solutions. Research and development in new energy
and climate technology solutions will also generate new opportunities for growth,
jobs and Danish technology exports.

The research funding will support Denmark’s commitment to the international
collaboration Mission Innovation, in which a number of countries have pledged to
increase energy research funding by 2020. With an ambitious funding target of 1
billion DKK from 2024 onwards, Denmark further cements its long-term
commitment to research, development and demonstration in the field of energy and
climate. Through Danish initiatives such as the Energy Technology Development
and Demonstration Program (EUDP) and Innovation Fund Denmark, Denmark is
contributing to the global cooperation to develop the energy and climate technologies
of tomorrow.

The EUDP funding will support the development and demonstration of Danish
energy technology solutions, with a view to subsequent commercialisation. These
solutions may range from new floating foundations for offshore wind turbines, to
large scale demonstration projects such as Nordhavns Lab, which intelligently
integrates various energy technology solutions.

Strategic and applied energy research is among the many activities supported by
Innovation Fund Denmark. This funding is awarded directly to talented researchers,
entrepreneurs and companies, as well as to others with strong ideas about energy
technology solutions for the benefit of society.

[E7) Denmark leading the way in exports of green energy solutions

Danish knowledge and Danish energy solutions are increasingly in demand globally,
as ever more countries pursue a transition to green energy. Denmark must seize these
opportunities through efforts such as bilateral collaborations with public authorities
in other countries and exports.

The parties agree to significantly intensify export promotion activities in the energy
sector — both in scale and volume — to a total of 174m DKK from 2019 to the end of
2024. The current export scheme in the key export markets of Germany, the UK and
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the United States will be extended until the end of 2024 and expanded to include two
new partner countries and the posting of four new energy advisors.

Denmark will also increase its collaborations with authorities in future growth
markets through public-private partnerships with an increased focus on the
promotion of Danish exports, market development and investments. ]

[ES8) A smart and flexible energy system

As part of creating a smart energy system, the potential held by data and digitisation
must also be utilised more than at present. Initiatives in focus include the testing of
regulatory free zones and improved use of data and digitisation in the utility sectors.

The parties agree on the following concrete initiatives (in total, between now and
2024):

- Development of a market model 3.0, which will improve the electricity market
model: 24.5m DKK.

- Smart energy action plan.
- Testing of regulatory free zones: 12.5m DKK.

- Improving the utilisation of data and digitisation in the authorities’ servicing of the
utility sector: 18.1m DKK.

- Appointing a task force that will simplify and consolidate regulations across the
utilities sector: 13.4m DKK.

- Preparation of a gas strategy to provide the necessary basis for a market-based and
commercially utilised gas system: 5.5m DKK.

- Strengthening efforts with various analysis models: 36m DKK.

- 2.5m DKK annually in the period 2019-2024 to Samse Energy Academy.]

E9)  Funding for green transport

The energy agreement allocates an additional 500m DKK for green transport
solutions over the period 2020-2024. The government will also continue to advocate
at the EU level for far more ambitious targets for new passenger and light
commercial vehicles with carbon emissions reductions of at least 40% by 2030
compared to 2021 levels as well as ambitious emissions requirements for new heavy
duty vehicles.

E10) Reserve for additional investments in RE from 2025 onwards

The energy agreement establishes a reserve of 400m DKK in 2025 and 500m
annually from 2026 to support further efforts to advance the use of RE. The parties to
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the agreement also agreed to fund two additional offshore wind farms between now
and 2030. The total funding commitment agreed by the parties enables the
achievement of an RE share of 55% by 2030. The parties further agreed to allocate
funding of 250m DKK annually in 2026-2030 for climate-related efforts. The parties
also noted that the gradual expiration of subsidies funded by the PSO tax will free up
finances that will be utilised to fund the above initiatives.

4.3.5.1.12 Additional energy policies and measures, including in the transport
sector, planned with the 2018 Climate and Air proposal

As mentioned in chapter 4.1.2.3 additional energy initiatives, including in the
transport sector, are now being planned cf. the Climate and Air proposal «Together
for a greener future» from 9 October 2018.

These planned energy and transport initiatives are described separately in this chapter
including the estimated effects where available.

Further information on the individual energy and transport initiatives in the 2018
Climate and Air proposal is included below. For the sake of completeness initiatives
with limited or no effects on greenhouse gas emissions are included in square
brackets.

Transport I: The last petrol and diesel cars will be sold in 2030

Cl.  Phase-out of sales of new petrol and diesel cars in 2030, and of new plug-in
hybrid cars in 2035.

The Government's goal is clear. No more new traditional gasoline and diesel cars
will be sold after 2030 in Denmark, and by 2035 new plug-in hybrid cars will not be
sold. All new passenger cars must be low-emission cars from 2030, and the target
will be further tightened, so that all new cars from 2035 are zero emission vehicles.
The government thus sends a clear signal to the global automotive industry that
technology development has to go fast so that the new green cars can be an actual
alternative to petrol and diesel cars, and that they come down to a price that all Danes
and Europeans can pay. The goal of stopping sales of new petrol and diesel cars from
2030 means that in 2030 there can be more than one million electric cars, plug-in
hybrid cars or similar green cars in Denmark. In 2017 there were sold approx. 1,400
green cars, so we are facing a big challenge that requires leapfrogging. The
government will continuously follow the fulfillment of the objective based on
technology development and the consideration for the costs for citizens and
businesses. Danish passenger cars emit today approx. 7 million tonnes of CO2 a
year. This emission will gradually disappear until the 2040s when the last gasoline
and diesel cars have disappeared from the Danish roads. By the year 2050, the
conversion of Danish passenger cars could potentially have saved the atmosphere for
up to 100 million tonnes of CO2, compared to a development without this
electrification of road transport.

The total reduction effect of this initiative over the period 2021-2030 is estimated at
approximately 3-4 million tonnes CO, equivalents (accumulated annual reductions).
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C2. A commission for the transition to green cars must show the way.

It requires well-prepared and carefully considered efforts to reach the government's
green transport goals. The government will set up a commission to analyze measures
for the promotion of green cars on a large scale in Denmark. The commission will
also look into how to remove barriers, expand and restructure the infrastructure for
the new car types and economically prepare society for a large scale expansion of
green cars. The green conversion of the transport sector, with the current tax system,
will mean lost revenues for the state. In the state budget today there is a solid source
of income from registration taxes, annual owner taxes, fuel and other car related
taxes of approx. DKK 50 billion annually, which amounts to approx. 5 pct. of the
state's total revenue. Regardless of whether we push technology development or not,
the proceeds from current fuel taxes will decrease as the cars become more and more
energy efficient. The commission will therefore also be tasked with making
proposals that can provide alternative revenues.

C3.  No registration tax in 2019 and 2020 on green cars priced below 400,000
DKK.

In the short run, while the technologies are still under development, it may be useful
to provide the new green cars with certain tax concessions. This is especially true for
small and medium-sized cars that make up most of Denmark's car purchases. The
government will increase the base tax deduction for the electricity and plug-in hybrid
cars so that it will amount to DKK 40,000 in 2019 and DKK 77,500 in 2020. The
government will at the same time postpone the phasing-in of the registration tax by
one year. In total, the easing will mean that electric cars with a value of up to DKK
400,000 (including VAT) currently on the Danish market will pay DKK 0 in
registration tax in 2019 and 2020. In addition, the part of the registration tax that will
be phased in for plug-in hybrid cars, will be DKK 0 in 2019 and 2020 for most of the
plug-in hybrid cars on the Danish market today. There is uncertainty about
technology development and therefore, if more than 10,000 low-emission cars are
sold in 2019 and 2020, the government will call the parties to discuss the agreement.
By 2020, the government will decide on the further concrete initiatives to promote
low-emission cars based on the report from the commission's work.

C4.  Lower taxation on green company cars.

In order to make green cars (e.g. electric or plug-in hybrid cars) more attractive as a
company car and strengthen the market for second-hand cars, the government will
for a period introduce a deduction in the tax base of the green cars of DKK 30,000.
This means that an employee with a green company car has to pay less in taxes on
the value of the car.
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C5.  Charging a low-emission car must be faster.

The shorter the charging time, the more useful are electric and plug-in hybrid cars.
The government will allocate a total amount of DKK 80 million for fast-chargers, of
which DKK 20 million will be earmarked for fast-chargers on the state road network
and DKK 60 million will be earmarked for the municipal road network with special
focus on traffic hubs.

C6.  Greater powers for municipalities to grant parking discounts for low-
emission cars.

Cheaper parking in towns can make low and zero emission cars more attractive. The
government will give the municipalities more freedom to provide discounts for zero
and low-emission cars.

C7.  Ensuring parking spaces with charging stations for low-emission cars.

If you live in a multi-story building, you only buy an electric car or plug-in hybrid
car if you are sure that you can charge the car during the night. The municipalities
must secure enough parking spaces with charging opportunities as more Danes buy a
green car. The government will enter into an agreement with the municipalities to
ensure that private operators can set up sufficient chargers in the cities.

C8.  Denmark’s municipalities can grant low-emission cars permission to drive in
bus lanes.

The government will provide opportunities for municipalities to allow low- and zero-
emission cars to run in bus lanes. This can make the choice of green transportation in
the city more attractive.

C9.  Research into the dynamics between electric cars and the energy system.

The government will initiate research and development activities targeted electric
vehicle interactions with the energy system. This will prepare the system for a large
number of electric cars in the future.

Transport II: Cleaner transport in cities and the countryside

C10. An end to carbon emissions and air pollution from busses in Denmark’s cities
by 2030 — starting with the first step in 2020, where new buses must be CO-neutral.

The government is pursuing a green change of city buses. It must be done in three
steps:
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* The first step is in 2020, where new buses must be CO, neutral.

* The next step is in 2025, where new buses in the cities can neither emit air polluting
substances nor CO,.

* The third stage is from 2030, where no buses in the cities can emit air polluting
substances or CO,.

The government will involve municipalities and regions in how to best implement
this conversion. The conversion of bus transportation may in the long run by 2050
potentially save the atmosphere for more than 6 million tonnes of CO,
(accumulated), compared to continuing with today's level of emissions.

The total reduction effect of this initiative over the period 2021-2030 is estimated at
approximately 1.5 million tonnes CO, equivalents (accumulated annual reductions).

Cl1. Clean air in Denmark’s big cities — bringing environmental zones up to date.

In order to create cleaner air for the Danes, the government will provide the five
largest Danish cities with the opportunity to introduce environmental zones with
stricter requirements for lorries, buses and vans. In order to be able to continue to
drive and operate in the largest cities, the rules are introduced smoothly and step by
step until 2025. The government will at the same time tighten enforcement of
environmental zone rules through digitization of the scheme. This also means that the
business sector avoids the trouble with the physical environmental zones.

Cl12. Petrol and diesel out of taxi operations by 2030.

Taxis drive many kilometers every day, and they often drive where many people live.
It is therefore natural that the taxi business, like public bus traffic, is at the forefront
of the green change. By 2030, all taxis in Denmark must therefore be zero-emission
cars. The government will tighten the energy requirements for new taxis in 2019,
2022 and 2025 so no new taxis will emit CO, or air pollution from 2025. The vehicle
turnover in the taxi fleet is expected to ensure that the green conversion is fully
completed by 2030. By 2019 and 2020, the number of new taxi licenses will be
limited to 500 per year, distributed by lottery. The government will provide taxi
drivers with zero emission vehicles a guarantee for a taxi license. The requirements
will therefore lead to no CO, emission from Danish taxis by 2030. It gives in itself a
climate gain every year for a number of years thereafter.

The total reduction effect of this initiative over the period 2021-2030 is estimated at
approximately 0.4 million tonnes CO, equivalents (accumulated annual reductions).

Cl13. Benefits for green taxis.

The government will make it easier for passengers to choose a green taxi rather than
a conventional taxi at stations and other similar traffic hubs by reserving space for
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the green taxis at the front of the queue. The government will support the green
change of the taxi business through the initiative to establish more and faster
chargers, where special attention is paid to the taxi business's needs when placing the
chargers.

Cl14. Higher scrapping premium for old diesel cars.

The oldest diesel cars contribute disproportionately to air pollution in the cities and at
the same time have a higher CO2 emission than newer diesel cars. The government
therefore allocates a DKK 100 million pool to temporarily raise the scrap premium
for older diesel cars. Owners of old diesel cars from before 2006 could thus receive a
scrap premium of DKK 5000.

[C15. Putting an end to NOx fraud.

There are currently stringent environmental requirements in the EU for new vehicles.
However, the diesel scandal and NOx scams with trucks have unfortunately meant
that air pollution has not fallen as much as expected. The government is serious
about this cheating that damages the environment and the equal competition. The
government has tightened the fines from 1 January 2018, and with intensified
development and enforcement efforts, the government will make it easier to detect
fraud.]

Cl6. All new asphalt on national roads must be climate-friendly if an ongoing pilot
project can confirm the expected effects and durability of the asphalt.

Climate-friendly asphalt is a Danish-developed new technical solution that reduces
rolling resistance on the roads and reduces CO2 emissions and noise. From 2020, the
government will roll out climate-friendly asphalt on all sections of the state road
network where the asphalt is going to be renewed anyway if an ongoing pilot project
can confirm the expected effects and durability of the asphalt.

The total reduction effect of this initiative over the period 2021-2030 is estimated at
approximately 0.6 million tonnes CO, equivalents (accumulated annual reductions) if
an ongoing pilot project can confirm the expected effects and durability of the
asphalt.

Cl17. More biofuel in petrol and diesel.

Biofuels can reduce CO2 emissions for both passenger cars, buses and other heavy
transport during a transitional period. The government will increase the requirement
for biofuel mixing in petrol and diesel to 8 per cent. It also contributes to Denmark's
achievement of its EU renewable energy target in the transport sector by 2020.
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The total reduction effect of this initiative over the period 2021-2030 is estimated at
approximately 1 million tonnes CO; equivalents (accumulated annual reductions).

Transport II1: More environmentally-friendly shipping at sea and in port
CI18. More environmentally-friendly cruise tourism in the Baltic Sea.

The government will initiate an international cooperation project to promote more
environmentally friendly cruise tourism in the Baltic Sea region, in cooperation with
the relevant business sectors, authorities, tourist organizations, etc. The work must
also consider possibilities for promoting the use of electricity from land installations
in ports, so the ships can turn off their own engines. The government will at the same
time explore the possibilities for promoting joint action in international forums for
new cruise ships to promote more environmentally friendly cruise tourism.

[C19. Monitoring of sulphur emissions in Danish waters.

Today there are international requirements for NOx emissions from marine engines
and the sulfur content of marine fuels, but not all comply with the requirements.
Therefore, the government will continue to prioritize effective enforcement of sulfur
regulations. The government will continue to monitor and control ship's emissions of
sulfur in Danish waters. At the same time, the government has proposed legislative
proposals to publish names of shipping companies that violate the rules.]

Energy (wood-burning and natural gas): Green transition of housing and industry

[C27. Old wood-burning stoves must be scrapped in connection with transfers of
home ownership.

An old stove burns up to five times as much as a modern wood-burning stove, and at
the same time has a poorer fuel economy. The government will therefore introduce a
scheme where - when buying a new home or cottage — it will be checked whether the
old wood stove is as efficient and environmentally sound as it should be. If the stove
is from before 2000, it must be scrapped or replaced to a new wood-burning stove. ]

[C28. Scrapping premium for old wood-burning stoves.

The government wants to make it attractive to replace the oldest wood-burning
stoves that emit most particles and at the same time have poor fuel economy. The
government therefore allocates DKK 46 million to a temporary national scrapping
scheme for old wood-burning stoves to accelerate the replacement of the oldest
wood-burning stoves. Owners of the oldest wood-burning stoves will therefore
receive approx. DKK 2000 in subsidy if they scrape or replace their old wood-
burning stove.]
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C30. Strategy for development of the natural gas system.

Under the Energy Agreement, the Government will formulate a gas strategy that will
provide the necessary basis for a market-based and commercially-utilized gas
system. The strategy should, inter alia, explore the potential of biogas and other
green gases, thus contributing to a climate-neutral Denmark by 2050 at the latest.
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TABLE 4.19X ADDITIONAL INITIATIVES AND MEASURES IN THE ENERGY SECTOR (INCLUDING IN THE BUSINESS, HOUSEHOLD AND TRANSPORT SECTORS)

Name of mitigation action single |sector(s) affected GHG(s) affected  |Objective and/or activity affected [Type of Is the policy or|Union poliey which
PAM or instrument measure resulted in the

[a: additional (adopted, but notyet implementad)/ p: planned (options under discussion and having a realistic chance of being| Group relatedtoa |implementation of the

adopted and implemented)/ G: Group of measures/ TD:Taxes and Duties/ EN: Energy/ BU: Business/ HO: Households/ TR: of PAMS| Union policy? [PaM

Transport/ IP: Industrial Processes/ AG: Agriculture/ LU: LULUCF/ WA: Waste/ "x" in the numbering means that the measure is

an update, extention or expansion of an existing measure previously reported under the number shown]

a-EN-4x [EL]: World class offshore wind Energy supply CO2, CH4, N20 __[Increase in renewable energy (Energy supply) Economic; Regulatory; Yes Directive XXXX on the

a-EN-3-x1 [E2]: energy on market conditions Energy supply CO2, CH4,N20__[Increase in renewable energy (Energy supply) Economic; Fiscal; Yes Directive XXXX on the

a-TD-4x [E3]: Reduction of taxes on electricity and restructuring of surplus heat utilisation 1, 2 Energy supply CO2, CH4, N20__|Demand uction (Energy tion) Economic; Fiscal; No -

a-BU-1x&HO-1x [E4a]: Targeted energy savings Energy t CO2, CH4,N20__|Demand juction (Energy tion) Economic; Reg| ; Volu g Yes Directive 2012/27/EU

a-HO-3x [E4b]: Funding for scrapping oil-fired boilers Energy ti isi CO2, CH4,N20 _ |Demand uction (Energy tion) c; Yes Effort Sh

a-EN-7 [E5]: Modernisation of the heating sector and mitigating impacts of eliminating the base subsidy Energy supply isi CO2, CH4,N20 _ |Demand uction (Energy tion) Economic; Fiscal; Regulatory; No

a-EN-6x [E6]: Strengthened energy and climate research Energy ti isi CO2, CH4,N20__|Research and development (Other energy supply); Research _|Research No -

a-TR-11 [E9]: Funding for green transport Transport CO2, CH4, N20__|Low carbon fuels/electric cars (Transport); Demand Economic; Fiscal; Yes Effort Sharing

2-EN-3.x2 [E101: Reserve for additional \0LRE 23 from 2025 Energy supph isi CO2, CH4, N20__|Increase in renewable energy (Energy supply) Economic; Yes |Effort Sharing

p-TR-13 [C1]: Phase-out of sales of new petrol and diesel cars in 2030, and of new plug-in hybrid cars in 2035. Transport CO2, CH4, N20_|Low carban fuels/electric cars (Transport); Regulatory; g ; Yes Effort Sharing

pTD-5x/6-x1/7x1[C2]: A must show the way. Transport CO2, CH4, N20__|Low carban fuels/electric cars (Transport); Fiscal; Yes Effort sh

p-TD-7-x2[C3]: No registration tax in 2019 and 2020 on green cars priced below 400,000 DKK. Transport CO2, CH4, N20__|Low carban fuels/electric cars (Transport); Economi; Fiscal; Yes Effort sh

p-TD-6-x2 [C4]: Lower taxation on green company cars. Transport CO2, CH4, N20__|Low carban fuels/electric cars (Transport); Fiscal; Yes Effort Sharing

P-TR-9-x1 [C5]: Charging a low-emission car must be faster. Transport €02, CH4, N20 Improved transport infrastructure (Transport) Economic; Regulatory; Information; Yes Effort she

Pp-TR-9-x2 [C6]: Greater powers for municipalities to grant parking discounts for low-emission cars. Transport CO2, CH4, N20 __|Improved transport infrastructure (Transport) Voluntary/negotiated agreements; Information; Yes Effort Sharing

P-TR-9-x3 [C7]: Ensuring parking spaces with charging stations for low-emission cars. Transport CO2, CH4, N20 __|Improved transport infrastructure (Transport) Regulatory; Voluntary/negotiated agreements; Yes Effort Sh

P-TR-9-x4 [C8]: Denmark’s municipalities can grant low-emission cars permission to drive in bus lanes. Transport €02, CH4, N20 Low carbon fuels/electric cars (Transport); Regulatory; Voluntary/negotiated agreements; Yes Effort Sharing

P-TR-9-x5 [C9]: Research into the dynamics between electric cars and the energy system. Transport CO2, CH4, N20 __|Research and development (Other transport) Research Yes

P-TR-14 [CL0]: An end to carbon emissions and air pollution from busses in Denmark’s cities by 2030. Transport €02, CH4, N20 __|Low carbon fuels/electric cars (Transport); Regulatory; Voluntary/negotiated Yes

P-TR-15 [C12]: Petrol and diesel out of taxi operations by 2030. Transport €02, CH4, N20 __|Low carbon fuels/electric cars (Transpart) Regulatory; Voluntary/negotiated Yes

P-TR-16 [C13]: Benefits for green taxis. Transport €02, CH4, N20 __|Low carbon fuels/electric cars (Transpart) Regulatory; Voluntary/negotiated Yes

p-TR-17 [C14]: Higher scrapping premium for old diesel cars. Transport €02, CH4, N20 __|Low carbon fuels/electric cars (Transpart) Economic; Yes

P-TR-18 [C16]: All new asphalt on national roads must be climate-friendly. Transport €02, CH4, N20 __|improved transport infrastructure (Transport) Regulatory; Yes

Dp-TR-8x [CL7]: More biofuel in petrol and diesel. Transport €02, CH4, N20 __|Low carbon fuels/electric cars (Transpart) Regulatory; Yes

p-TR-19 [C18]: More environmentally-friendly cruise tourism in the Baltic Sea. Transport €02, CH4, N20 __|Low carbon fuels/electric cars (Transport); Regulatory; Voluntary/negotiated Yes

P-EN-8[C30]: Strategy for of the natural gas system. Energy supply CO2, CH4 Increase in renewable energy (Energy supply); Switch to less |Regulatory; Yes Effort Sharing

Name of mitigation action |status of |Brief Start year of|End year of|  Included ing entity or entities ETS, ESD/ESR, |  Estimate of Estimate of

imple- |description |imple- imple- inthe TOTAL | mitigation impact

[a: additional (adopted, but not yet implemented)/ p: planned (options under discussion and having a realistic chance of bei (for tables) ¢ i (mot cumulative impact

adopted and implemented)/ G: Group of measures/ TD:Taxes and Duties/ EN: Energy/ BU: Business/ HO: Households/ TR: tion projection reductions, in kt (cumulative

Transport/ IP: Industrial Processes/ AG: Agriculture/ LU: LULUCF/ WA: Waste/ "x" in the numbering means that the measure is scenario €02 eq) reductions, in

an update, extention or expansion of an existing measure previously reported under the number shown] kt COZ eq)

2019-2030 2020] 2030  2021-2030

a-EN-4x [E1]: World class offshore wind Adopted |See text 2015) 2024 Yes Danizh =nd entities enery ETS NE 5400

3-EN-3-x1 [E2]: Renewable energy on market conditions /Adopted |See text 2019 2024 Yes ﬁimsﬁ and entities enerp ETS® NE 1900

a-TD-4x [E3]: Reduction of taxes on electricity and restructuring of surplus heat utilisation 1, 2 /Adopted |See text 2019 2024 Yes Ministry of Taxation (Government) ETS °/ESD/ESR| NE -100|

a-BU-1x&HO-1x [Eda]: Targeted energy savings Adopted |See text 2019 2024] Yes Danish Energy Agancy [Government] ETS °/ESD/ESR| NE 630

a-HO-3x [EAb]: Funding for scrapping oil-fired boilers Adopted [See text 2019 2024] Yes Danish Enaray Agancy [Gevernmant] ESD/ESR NE 20

a-EN-7 [ES]: Modernisation of the heating sector and mitigating impacts of eliminating the base subsicy /Adopted |See text 2019 2024 Yes Danish and entiti B ) ETS °/ESD/ESR| NE 100|

a-EN-6x [E6]: Strengthened energy and climate research Adopted |see text 2019 2024] NE EUDP Secretariat c/o Danish Energy Agency [Government] ETS/ESD/ESR| NE NE NE

a-TR-11 [E9]: Funding for green transport Adopted |See text 2019 2024] NE port, Bullding and ESD/ESR NE NE NE

8-EN-3-x2 [F10): Reserve for additional investments in RE as from 2025 % |Adopted |seetext 2019 2024/ Yes Danish 5nd encities sners: ETS NE 2000

p-TR-13 [C1]: Phase-out of sales of new petrol and diesel cars in 2030, and of new plug-in hybrid cars in 2035. Planned _|See text 2021 2030| Yes port, Bullding and ] ESR NE 662 3500|

p-TD-5-x/6-x1/7-x1 [C2]: A commission must show the way. Planned |See text 2021 2035 NE Ministry ofTaxation (Government] ESR NE NE NE

p-TD-7-x2 [C3]: No registration tax in 2019 and 2020 on green cars priced below 400,000 DKK. Planned |See text 2019 2020 NE Ministry of Taxation (Government) ESR NE NE NE

p-TD-6-x2 [C4]: Lower taxation on green company cars. Planned _|see text 2021 2030| NE Ministry of Taxation (Gevernment) ESR NE NE NE

p-TR-9-x1 [C5]: Charging a low-emission car must be faster. Planned |See text 2021 2030] NE port, Bullding and ESR NE NE NE

p-TR-9-x2 [C6]: Greater powers for municipalities to grant parking discounts for low-emission cars. Planned _|see text 2021 2030 NE port, Bullding and SR NE NE NE

p-TR-9-x3 [C7]: Ensuring parking spaces with charging stations for low-emission cars. Planned |See text 2021 2030 NE Mi P ) i ESR NE NE NE

p-TR-9-x4 [C8]: Denmark’s municipalities can grant low-emission cars permission to drive in bus lanes. Planned _|See text 2021 2030] NE port, Bullding and ESR NE NE NE

p-TR-8-x5 [C9]: Research into the dynamics between electric cars and the energy system. Planned |see text 2021 2030] NE EUDP Secratariat ¢/a Danish Enargy Agency (Govarnment) ESR NE NE NE

p-TR-14 [C10]: An end to carbon emissions and air pollution from busses in Denmark’s cities by 2030. Planned |See text 2021 2030 Yes i , Ministry of T t, Building and Housir i i ESR NE 284 1500|

p-TR-15 [C12]: Petrol and diesel out of taxi operations by 2030. Planned _|see text 2021 2030] Yes port, Bullding and ] ESR NE 76) 400

p-TR-16 [C13]: Benefits for green taxis. Planned |See text 2021 2030] NE port, Bullding and ESR NE NE NE

p-TR-17 [C14]: Higher scrapping premium for old diesel cars. Planned |see text 2021 2030 NE Ministry of Enviranment and Feed (Gevernment) ESR NE NE NE

p-TR-18 [C16]: All new asphalt on national roads must be climate-friendly. Planned |See text 2021 2030 Yes Mi port, Building and ) ESR NE 114 600|

p-TR-8 [C17]: More biofuel in petrol and diesel. Planned _|See text 2021 2030] Yes Ministry of Energy, Utilities 3nd Climate [Government) ESR NE 100 1000|

p-TR-19 [C18]: More environmentally-friendly cruise tourism in the Baltic Sea. Planned |see text 2021 2030] NE Ministry of Enviranmant and Food (Gavarnment) ESR NE NE NE

p-EN-8 [C30]: Strategy for development of the natural gas system. Planned _|See text 2019) 2030) NE Ministry of Energy, Utilities and Climate (Government) ESR NE NE NE
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4.3.5.2 CH/(methane)

Total emissions of methane from the energy sector account for about 1.1% of the
sector's greenhouse gas emissions, corresponding to about 0.5 million tonnes CO,
equivalents. Many small sources contribute to this overall relatively minor source of
greenhouse gas emissions. The biggest single contribution comes from gas-fired
CHP plants, which emit unburnt natural gas. With a view to minimising the
emissions, a 1998 Statutory Order, in force from 2006 to 2013, has limited emissions
of nitrogen oxides, unburnt carbon hydrides, including methane, and carbon
monoxide etc.. However, the limit value for unburned hydro carbons was removed in
a revision of the Statutory Order entering into force on 7 January 2013.

As of 1 January 2011 a tax on methane emissions - equal in terms of CO, equivalents
to the CO; tax - from natural gas fired power plants was introduced (see chapter
4.3.3.3)).

4.3.5.3 N>O (nitrous oxide)

Nitrous oxide accounts for 0.8%, or 0.4 million tonnes CO, equivalents, of the
energy sector's total greenhouse gas emissions. Within energy, emissions of nitrous
oxide from transport have increased since the introduction of new cars with catalytic
converters in 1990. However, as the population of cars from before 1990 is almost
zero today, no further increase in specific nitrous oxide emissions from cars with
catalytic converters is expected.

4.3.6 Industrial Processes and Product Use (IPPU)

The greenhouse gas emissions from industrial processes and product use made up
4% of Denmark's total greenhouse gas emissions in 2015 (without LULUCEF), of
which CO, was the primary emission. 62% of the sector’s emissions are CO»,
primarily from cement production, and 37% are emissions of the industrial gases
HFCs, PFCs, and SF.

4.3.6.1 CO;- Cement production

Cement production results in large emissions of CO,. The production process itself is
very energy-intensive, and a large quantity of CO; is emitted in connection with the
production process.

Cement production in Denmark is concentrated in a single company. About half of
the emissions come from the company’s energy consumption and the other half from
chalk, which is one of the raw materials used in the process. A lot has been done
within the cement industry. For example, in the last 20 years the Danish cement
producer has significantly reduced its CO, emissions per tonne cement produced.

Since 2005, all CO, emissions from cement production in Denmark are subject to the
EU ETS.
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4.3.6.2 N0 - Production of nitric acid

The emission of nitrous oxide (N,O) from the production of nitric acid in connection
with the production of fertilizer in Denmark has only been included in Danish
emissions inventories in recent years, even though production from the single plant
in Denmark, with associated emissions, has taken place for many years, including
1990, Denmark’s basis year for emissions of nitrous oxide.

In summer 2004, however, the owner decided to stop production of fertilizer and so
production of nitric acid in Denmark. Emissions of nitrous oxide from production of
nitric acid in 2003 corresponded to 0.9 million tonnes CO, equivalents. In 2004
emissions were about one-half of this, and from 2005 they ceased entirely cf. market
conditions for production of fertilizer in Europe.

4.3.6.3 HFCs, PFCs and SF - Consumption of these substances

Emissions of the so-called industrial gases HFCs, PFCs, and SFg are in accordance
with the emission inventories included in the industrial sector. This is also the case
for emissions from other sectors during use and scrapping of equipment containing
HFCs, PFCs and SF¢. These gases are used for several purposes including as
refrigerants and blowing agents, etc. (HFCs) and insulator gas in high voltage
switchgear (SFs). Since there is no production of these gases in Denmark, all
emissions are related to the import of the substances. The developments in imports of
chemical mixtures containing HFCs in recent years are shown in Figure 4.10.

FIGURE 4.10IMPORT OF HFCS TO DENMARK 2000-2015 IN TONNES HFCs

Source: Danish Environmental Protection Agency

Import of HFCs to Denmark
Source: Danish EPA, 2016
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The Danish regulation of emissions of the industrial greenhouse gases (HFCs, PFCs,
and SFs) is 2-phased, since there is a consumer tax on the use of the substances and
also a statutory order on the phasing out use of the gases in new facilities and
products. Both measures are further described below.
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According to model-based calculations, the combined effect of taxation and
regulation of F-gases compared to a business as usual scenario starting in 2000 is an
approximately 1.4 million tonnes of CO, equivalents reduction in annual F-gas
emissions in 2020. The accumulated emission savings over the period from 2000 to
2020 is estimated at approximately 11.2 million tonnes of CO, equivalents.

4.3.6.3.1 Taxes on HFCs, PFCs and SF

Taxes corresponding to their GWP have been imposed on each of the greenhouse
gases from March 2001 in combination with the Danish CO, tax of DKK 0.15 per kg
CO; as described in section 4.3.3. This means that HFC-134a is subject to a tax of
DKK 215/kg, as it has a GWP of 1,430. There is a ceiling of DKK 600/kg so
although SF¢ has a GWP of 23,900, the tax is only DKK 600/kg and not DKK
3,585/kg.

The tax is imposed on the substances on importation because none of them is
produced in Denmark. The tax is payable whether the substances are imported as
pure substances or as part of imported products. If the content in the products is not
known, the tax is based on a fixed tariff.

The tax is payable on a wide range of products, including:
o Refrigerating and freezing plants
e Air-conditioning plants

o PUR foam for cooling plants, district heating pipes, insulated gates and doors,
panels for refrigeration and freezer rooms, extruded polystyrene for insulation
(XPS foam), jointing foam

e Spray canisters

o Insulation gas

The tax is also payable on services on existing and new installations/products.

4.3.6.3.2 Regulation of HFCs, PFCs and SF

On 15 July 2002, a statutory order on the regulation of certain industrial greenhouse
gases came into force.

This Statutory Order includes a general ban on the use of industrial greenhouse gases
in a great number of new facilities and products from 1 January 2006, including
household cooling and freezing appliances, PUR foam, etc. However, some products
and applications are exempted from the ban. This applies, for example, to servicing
existing plants, mobile cooling plants, including mobile air conditioning plants, the
use of HFCs in cooling and air conditioning plants with fillings between 0.150 and10
kg HFC, SFs in high voltage plants, etc. The Statutory order was revised in May
2017 in order to reflect the development of new low GWP, fluorinated refrigerants
such as HFOs. The only change is that the revised order does not cover HFCs with a
GWP below 5. All other provisions remains unchanged.

To ensure the best possible implementation of the phase-out dates for the
refrigeration sector, a total of DKK 12 million was reserved for the period 2005-2007
for development of alternatives and for subsidies for implementation of the
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alternatives developed in the previous years. A knowledge centre for HFC-free
cooling has been established. This centre disseminates knowledge and offers
technical assistance.

As from 2015 to 2017 DKK 1,5 million is reserved for promoting cooling equipment
relying on natural refrigerants and retrofitting existing equipment to use refrigerants
with lower GWP.

To ensure regeneration and environmentally friendly destruction of newly developed
flammable fluorinated refrigerants DKK 2.5 million is granted from 2017 to 2019 to
upgrade the existing return system (see Chapter 4.3.4).

An overview of the above measures regarding industrial processes is given in table
4.20".

4.3.6.3.3 Additional policies and measures in the IPPU sector, planned with the
2018 Climate and Air proposal

As mentioned in chapter 4.1.2.3 additional policies and measures, including in the
IPPU sector, are now being planned cf. the Climate and Air proposal «Together for a
greener future» from 9 October 2018.

The planned additional IPPU measure is described separately in this chapter
including the estimated effect on greenhouse gas emissions.

Further information on the IPPU initiative in the 2018 Climate and Air proposal is
included below.

C29. Stricter regulation of climate-damaging gasses in cooling systems.

Some of the most harmful greenhouse gases are the so-called 'F gases', which are
used as refrigerants in the retail business sector. The government will tighten the
requirements for the use of refrigerants to promote more climate-friendly
alternatives, which are available on the market.

The total reduction effect of this initiative over the period 2021-2030 is estimated at
approximately 0.8 million tonnes CO, equivalents (accumulated annual reductions).
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TABLE 4.20 MEASURES IN THE INDUSTRIAL PROCESSES SECTOR

Yes* Industry/Industr [HFCs, ion of emissions of y See text and EEA database (PAMs) 2006 Government: Danish IE(Gland |IE(Gland
ial PFCs, SF6 | i gases i Environmental G6) G6)
processes) Protection Agency
Yes* Combined (TD-8 |Combined [Combined Combined |Combined Combined effects of taxes from 2001 and Combined Combined 800| 800|Estimates in 2017 - based on The 2005 Effort Analysis
and IP-1) regulations from 2006. (http:// 2.mst.dk/udgi ikati '2005/87-7614-587-5/pdf/87-7614-588-3.pdf

and http://www2.mst.dk/Udgiv/publikati 2005/87-7614-589-1/pdf/87-7614-590-5.pdf
(summary in English included in Annex B2 )).

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of
total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.
** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.

TABLE 4.20X ADDITIONAL INITIATIVES AND MEASURES IN THE INDUSTRIAL PROCESSES SECTOR

HFCs, PFCs

p-1P-1x [C29]: Stricter gases in cooling systems. Single |Industrial p f fluorinated gases (Industrial g1 V: Effort Sharing

p-1P-1x [C29]: Stricter regulation of climate-d. gases in cooling systems.
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4.3.7 Agriculture

The primary occupational sectors agriculture, forestry and fisheries are generally
considered as one single economic sector in Denmark, although the importance of
the individual sectors differs greatly with respect to Denmark's emissions and uptake
of greenhouse gases. Agricultural farms have emissions of primarily methane and
nitrous oxide as described in this section. Liming, urea application and other carbon-
containing fertilizers are minor sources of CO, emissions. The CO; emissions by
sources and removals by sinks in relation to Denmark's agricultural soils and forests
are included under the LULUCEF sector described in Section 4.3.7. CO, emissions
from energy use in agriculture are included under energy (section 4.3.4).

In 2016, emissions of greenhouse gases from agriculture (i.e. excluding CO, from
cropland and grassland under the LULUCF sector) were responsible for 20.9% of
Denmark's total greenhouse gas emissions (total excluding LULUCF, but with
indirect CO,). Total greenhouse gas emissions from agriculture consisted, in 2016, of
52.8% from methane, 45.1% from nitrous oxide and primarily from liming 2.1% CO,
emissions. Agriculture is the overall most important sector regarding emissions of
N,O and CHy. In the same year, the contribution of N,O and CH4 from agriculture to
the national total emission of these gases was 89.0% and 79.2%, respectively. N,O
emissions from agriculture decreased by 26.5% and the CH4 emissions from

agriculture decreased by 0.4% from 1990 to 2016 (Nielsen et al., (2018a)).

Table 4.21 shows measures for greenhouse gas emission reductions within
agriculture.

Policies and measures relevant for the agricultural sector which have affected or will
affect the sector's greenhouse gas emissions are:
o Ban on burning of straw on fields

e Action Plans for the Aquatic Environment I and II and Action Plan for
Sustainable Agriculture

e Action Plan for the Aquatic Environment III
e Ammonia Action Plan

e Action Plan for Joint Biogas Plants and subsequent follow-up programmes,
including the New Energy Policy Agreement

o Environmental Approval Act for Livestock Holdings

o Agreement on Green Growth 2009

o Agreement on Green Growth 2.0

o Subsidy for conversion of arable land on organic soils to nature

o Political Agreement on a Food and Agricultural Package and the political
Agreement on Targeted Regulation

o Agreement on Nature (the Nature Package)

e Advisory task force on barriers for reducing the hydraulic retention time of
manure before being delivered to biogas plants (PSO Agreement of 17
November 2016)
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o National Green Climate Fund — Initiatives in agriculture 2017.

4.3.7.1 CH/y(methane)

Methane emissions mainly steams from the agricultural sector, contributing, in 2016,
with 79% of total Danish CH4 emissions, corresponding to 5.6 million tonnes CO,
equivalents (Nielsen et al., (2018a)). The methane is formed through enteric
fermentation in farm animals and from conversion of carbohydrates in manure.

Danish agriculture's biggest contribution to the methane emissions comes from dairy
COWS.

In the digestion process, methane is a by-product of the fermentation of feed in the
rumen, primarily from grass and roughage fodder. In addition, methane is formed
during conversion of manure under anaerobic conditions if the temperature is
sufficiently high. These conditions normally occur in manure stores and housing
systems with liquid manure or deep litter.

The emission of methane from agriculture has remained more or less stable in the
period from 2003 to 2015. At present, the number of dairy cows in Denmark is
projected to increase slightly in combination with an increased milk production per
dairy cow, which again cause the feed intake and thus the methane emissions from
enteric rumen fermentation to rise. At the same time, the CH4 emissions from manure
are expected to slightly decrease due to an increasing share of the manure expected
to be treated in biogas plants or acidified during storage.

4.3.7.1.1 Biogas

Biogas from digestion of manure and organic wastes carries a number of advantages
when used to substitute fossil energy: reductions in emissions of greenhouse gases,
better utilization of manure as fertiliser, recycling and use of organic wastes for
energy and fertiliser purposes etc.

In order to stimulate expansion of the biogas sector the subsidy on the sales price of
electricity production based on biogas was adjusted by the Energy Policy Agreement
of 22 March 2012. The Agreement resulted in an amendment to the Promotion of
Renewable Energy Act of 27 December 2008.

The Energy Policy Agreement continued funding biogas for combined heat and
power (CHP) and introduced subsidy equality so that biogas sold to the natural gas
grid would receive the same subsidy as biogas used at CHP plants. In addition the
agreement also introduced a new subsidy when biogas is used in industrial processes,
as a fuel for transport or for the production of heat.

As part of the PSO Agreement of 17 November 2016, it was decided to establish and
fund an advisory task force with the aim of investigating and removing barriers for
reducing the hydraulic retention time of manure before being delivered to biogas
plants, and thus reduce methane emissions while increasing biogas production at the
same time. The taskforce commenced their work in late 2018.

Finally, as part of the Danish Rural Development Programme 2007-2013, financial
support has been provided to investments in biogas plants in 2010 and in 2012. In
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2012 support was awarded to both new and existing biogas plants to the amount of
DKK 262 million.

Consequently the latest projection from the Danish Energy Agency expects an
increase in biogas production from 3.9 PJ in 2007 to 13.8 PJ in 2020 from
agricultural sources — i.e. the major part of total production of 15.4 PJ from all
biogas plants (Denmark's Energy and Climate Outlook 2017, Danish Energy Agency,
March 2017)"*. With this, a five to six fold increase in the volume of manure used for
biogas generation before 2020 is expected.

The biogas production is expected to result in a reduction of the annual emissions of
methane and CO; by approximately 0.9 million tonnes of CO, equivalents by 2020
including the reduced CO, emissions from substitution of fossil fuels, primarily
natural gas. Reduction in the emission of nitrous oxide is not included in this figure.
The expected effect was re-estimated in September 2016 by DCE".

As mentioned in chapter 4.3.4, the 1* allocation of the budget under the National
Green Climate Fund in June 2017 included an earmarking of 9,0 million DKK for
developing solutions in existing biogas plants and associated suppliers of feedstock
with a view to reduce the retention time of manure. This is expected to increase the
production of biogas per unit input of manure while at the same time reducing
emissions of methane. The expected effect of this initiative is not included in the
GHG emission projection from March 2017.

4.3.7.2 N30 (nitrous oxide)

Agriculture is the largest source of nitrous oxide emissions in Denmark. Of the total
Danish N,O emissions of 5.3 million tonnes CO, equivalents in 2016, 89% or 4.8
million tonnes of CO; equivalents came from agriculture (Nielsen et al., (2018a)).
The process of emission of N,O occurs in some types of manure storage facilities
and during conversion of mineral and organic bound nitrogen (e.g. in manure and
applied wastewater sludge) in the soil. Some of the leached nitrogen is also
converted into nitrous oxide. Nitrogen entering the soil with applied fertiliser and
manure, and through plant residue, is the main sources of nitrous gas emissions.

Likewise, ammonia (NH3) volatilisation contributes to the greenhouse effect because
some of the ammonia nitrate ends up as nitrous oxide in the atmosphere. Ammonia
volatilisation into the atmosphere stems almost exclusively from agriculture, through
conversion processes from manure, fertiliser, sludge, crop residue and treatment of
straw with ammonia. In particular, the emissions occur during handling of manure in
animal housing, during storage and transport of manure, and from grazing animals'®
(Nielsen et al., (2018a)).

'* After publication of Denmark's Energy and Climate Outlook 2017, new estimates of the future total biogas production have
been provided in connection with the government’s proposal for the 2018 State Budget. The updated estimate of total
biogas production in 2020 is 17.5 PJ.

'3 »Bjogasproduktions konsekvenser for drivhusgasudledning i landbruget” Rapport nr. 197 DCE, 2016.

' Mikkelsen et al., 2005: Mikkelsen, M.H., Gyldenkzrme, S., Poulsen, H.D., Olesen, J.E. & Sommer, S.G. (2005). Opgerelse
og beregningsmetode for landbrugets emissioner af ammoniak og drivhusgasser 1985-2002. Arbejdsrapport fra DMU Nr.
204 (in Danish).
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The main reason for the drop in the overall emissions of N,O from the agricultural
sector of 28% from 1990 to 2015 is enforced legislation (see below) to reduce
nitrogen leaching by improving the utilisation of nitrogen binding in manure, as well
as measures to reduce the application of mineral fertilizers to soils. The legislation
has resulted in less nitrogen excreted per unit livestock produced, as well as a
considerable reduction in the use of mineral fertilisers. The basis for the N,O is then
reduced (Nielsen et al., (2017a)). Implementation of the Action Plans for the Aquatic
Environment II and III contribute the most to this reduction''®. Further projected
decrease in N,O emissions towards 2020 is mainly attributed to areas being taken out
of agricultural production for urban development and infrastructure etc., and to
anticipated increased shares of organic agriculture (DCE, December 2014).

In 2016, the Political Agreement on a Food and Agricultural Package from 2015)
allowed Danish farmers to use more nitrogen in the fields through a lifting of the
reduced fertilizer standards for nitrogen. The potential slight increase in future N,O
emissions resulting from this policy change is sought mitigated by correspondingly
implementing measures for ensuring optimization of N-binding and carbon
sequestration in agricultural soils (e.g. catch crops).

4.3.7.2.1 Action Plans for the Aquatic Environment I and Il and Action Plan for
Sustainable Agriculture

One of the main purposes of the Action Plans for the Aquatic Environment and the
Action Plan for Sustainable Agriculture was to reduce agriculture's nutrient losses to
the aquatic environment.

The action plans was implemented as regulation of farmers' behaviour. The Action
Plan for the Aquatic Environment I was initiated in 1987, and the Action Plan for
Sustainable Agriculture in 1991. In particular, these action plans included
requirements concerning closed periods for applying slurry, ensuring a better
utilisation of manure as well as minimum slurry storage capacity, mandatory
incorporation of manure into the soil shortly after application, and winter green
fields. The Action Plan for the Aquatic Environment II from 1998 contained a
number of additional measures, including re-establishment of wetlands, afforestation,
agreements on environment friendly agricultural measures, establishment of organic
farming on an additional 170,000 ha, improved utilization of fodder, reduced animal
density, use of catch crops, reduced fertilisation norms, and increased efficiency in
use of nitrogen in manure. The aim of the political plans, which has now been
reached, was to reduce nitrogen leaching by 100,000 tonnes N/year up to the year
2003'°. The benchmark for the evaluation of the agricultural nitrogen leaching, as
part of the final evaluation of the Action Plan for the Aquatic Environment II in
December 2003, was 311,000 tonnes N per year. The evaluation showed that
measures already implemented in addition to the measures agreed upon and financed
by Action Plan II would result in a reduction of the total nitrogen leaching from
agriculture (root zone and stable and storage facilities) of around 149,000 tonnes N

17 Olesen et al., 2004: Olesen, J.E., Petersen, S.O., Gyldenkerne, S., Mikkelsen, M.H., Jacobsen, B.H., Vesterdal, L., Jorgensen,
AMK., Christensen, B.T., Abildtrup, J., Heidmann, T. & Rubak, G. (2004). Jordbrug og klimazndringer - samspil til
vandmiljeplaner. DJF rapport Markbrug nr. 109. (in Danish).

'8 Olesen, 2005: Olesen, J.E. (2005). Muligheder for reduktion af drivhusgasemissioner i jordbruget. I: Olesen, J.E. (red).
Drivhusgasser fra jordbruget - reduktionsmuligheder. DJF rapport Markbrug nr. 113, s. 12-32. (in Danish).

YGrant et al., 2000: Grant, R., Blicher-Mathiesen, G., Jorgensen, V., Kyllingsbak, A., Poulsen, H.D., Bersting, C., Jorgensen,
J.O., Schou, J.S., Kristensen, E.S., Waagepetersen, J. & Mikkelsen, H.E. (2000). Vandmiljeplan II - midtvejsevaluering.
Milje- og Energiministeriet, Danmarks Miljeundersogelser, Silkeborg, Denmark. 65 pp (in Danish).
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per year. This corresponds to a reduction of around 48% of 311,000 tonnes N. After
taking into account the calculation uncertainties, the nitrogen discharge reduction
goal of 49% was achieved.

Specifically, these action plans have reduced the emissions of nitrous oxide. There
have presumably also been small effects on methane emissions from manure stores,
particularly as a consequence of increased use of anaerobic fermentation of manure
in biogas plants. The increased use of catch crops and larger overall areas with
organic farming would also be expected to lead to an increased storage of carbon in
the soil.

Most of the changes in nitrous oxide emissions from agriculture through the period
since 1990 can be attributed to these action plans. However, it has been calculated
that even without the action plans there would have been a reduction in emissions,
although to a much lesser extent, due to an overall optimization and improvement of
farming techniques and management practices. The effect of these action plans on
emissions of nitrous oxide has been calculated at about 2.2 million tonnes CO,
equivalents/year'”. There are no estimates of the effect of the Action Plans I and II
for the Aquatic Environment and the Action Plan for Sustainable Agriculture on
carbon storage in the soil.

4.3.7.2.2 The Ammonia Action Plan

Ammonia emitted from agriculture will stimulate emissions of nitrous oxide when it
is deposited in other ecosystems. Reducing ammonia evaporation will therefore also
result in a reduction of nitrous oxide emissions. Together with the Action Plans for
the Aquatic Environment I, IT and III, the Ammonia Action Plan, which was adopted
in 2001 carried a projected reduction of ammonia emissions by an estimated 15-
20,000 tonnes of nitrogen annually. Hence, ammonia evaporation from agriculture
should be reduced from 90,000 tonnes of nitrogen in the mid-1990s to approximately
60,000 tonnes of nitrogen in 2004.

The measures covered by the Ammonia Action Plan are:
1) Optimisation of manure handling in stables for cattle, pigs, poultry and fur
animals.

2) Rules on covering storage facilities for solid manure and slurry tanks.

3) Ban on overall surface spreading and reduction of the time from field application
of manure to incorporation in soil.

4) Ban on ammonia treatment of straw.

Following from an ex-ante analysis in 2001, these measures were estimated to have
lowered the level of annual emissions of nitrous oxide corresponding to 34,000
tonnes of CO, equivalents from 2010. A shorter period of exposure for spread
manure was estimated to have the greatest effect with an estimated reduction of
13,000 tonnes of CO; equivalents in annual emissions??.
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According to the latest emission inventory” a 22 per cent decrease in emissions of
ammonia from agriculture from 2001 to 2016 can be seen — corresponding to a
reduction of 75,000 tonnes CO; equivalents in annual N,O emissions. From 1990
there was a 43 percent decrease in 2016 - corresponding to a reduction of 200,000
tonnes CO; equivalents in annual N,O emissions. The level of approximately 60,000
tonnes of nitrogen in emissions of ammonia from agriculture projected to be reached
in 2004 was reached in 2011.

4.3.7.2.3 Action Plan for the Aquatic Environment 11l and the agreements of
Green Growth

With the political agreement on the Action Plan for the Aquatic Environment III
(APAE III) of 2 April 2004, a number of measures were implemented to follow up
on the results attained via the previous plans. This third action plan contains targets
with respect to nitrogen, phosphorus, sensitive natural areas, and slurry odour. It is a
10-year agreement, and was, in 2008 and 2011, evaluated with respect to the Water
Framework Directive and the Habitats Directive. Special emphasis in the APAE III
was on the use of catch crops, stricter requirements for use of manure as well as
afforestation and agro-environmental measures. In addition, the agreement includes
research initiatives aimed at slurry odours and reduction of emissions of nutrients,
e.g. research into technology to manage slurry, ammonia etc. The effect of the action
plan for the period 2008-2012 was projected at 0.2 million tonnes CO,
equivalents/year”'.

In 2008 the APAE III was evaluated on results, adequacy of tools and economic
aspects to ensure that activities and expected results were achieved. The main
conclusions for a number of measures were that implementation and effects have not
been as anticipated. At the midterm evaluation of the APAE III, covering the years
2004-2007, no reductions in the production of animal manure were recorded, nor any
decrease in the use of mineral fertilizers. Furthermore, no significant reductions in
nitrogen leaching were proved for the investigated period (Waage Petersen et al.,
2008).Thus, no change in the key parameters that provided reduction in the
emissions of greenhouse gasses in the earlier action plans for the aquatic
environment have happened so far, and it may therefore be difficult to reach the
initial target.

In 2009, the Danish government launched the Green Growth Agreement (GGA) — as
a plan for ensuring better conditions for nature and the environment while allowing
agriculture to develop as a business. The GGA is a long-term plan for Danish nature,
environment and agriculture with the purpose of ensuring that a high level of
environmental, nature and climate protection goes hand in hand with modern and
competitive agriculture and food industries.

The GGA was augmented in 2010 by the Green Growth Agreement 2.0, containing a
series of initiatives to improve agriculture and food sector growth conditions and
thus help to secure employment on farms, in the food industry and downstream
industries. Furthermore, the GGA 2.0 supported the ongoing development of

% http://cdr.eionet.europa.eu/dk/eu/nec_revised/inventories/envwovdkw/
2l Olesen et al., 2001: Olesen, J.E., Andersen, J.M., Jacobsen, B.H., Hvelplund, T., Jergensen, U., Schou, J.S., Graversen, J.,

Dalgaard, T. & Fenhann, J. (2001). Kvantificering af tre tiltag til reduktion af landbrugets udledning af drivhusgasser. DJF-

rapport Markbrug 48. (http://web.agrsci.dk/djfpublikation/djfpdf/djfm48.pdf , in Danish).
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bioenergy with the aim of contributing to support Denmark's target of 30 per cent
renewable energy by 2020 and fulfilment of Denmark's climate goals.

The GGA contains targets with respect to discharges of nitrogen and phosphorus to
the aquatic environment, protection of nature and biodiversity, development of
renewable energy in the agricultural sector including biogas plant, reduction of
harmful pesticides, development of the organic sector and strengthened initiatives
within research and development within the agricultural and food sectors.

The GGA also dealt with the problems previously encountered in achieving the
expected goals through the APAE III. The measures in the GGA likewise pursued
the achievements of the objectives of the Nitrates Directive on reducing discharges
of nitrogen and phosphorus, as the target in APAE III were included in the GGA
target. Different from the former APAE’s were also the switch from a target on N
leaching from the root zone to a target on N discharge to the aquatic environment. As
the GGA worked to implement the EU Water Framework Directive, some measures
were targeted sub-catchment while some measures were general rules.

The initiatives incorporated in the GGA were projected to reduce the agricultural
sector’s overall emissions of greenhouse gases by about 800,000 tonnes of CO,
equivalents annually. Of this, about 400,000 tonnes reduction were expected to be
derived from a green, market-based re-structuring of nitrogen regulation.

The latest estimate of achieved effects of the GGA, as well as of structural
developments in agriculture etc., used in the October 2014 WEM greenhouse gas
emission reduction projection amounts to 0.5 Mt of CO; eq. annually by 2021 (DCE,
December 2014). A joint evaluation of the GGA’s and the APAE’s March 2014
showed an overall reduction effect of approx. 0.19 Mt CO, eq. annually for the
period of 2007-2011, and approx. 0.337 Mt CO; eq. annually for 2012-2015. The
reduction of specific emissions for 2007-2011 equals annually an estimated 4 Kt CO,
eq. from CHy, 67 Kt CO; eq. from N,O, 107 Kt CO, eq. from carbon storage, and 11
Kt CO; eq. stemming from reductions in fuel use. Likewise, for the period of 2012-
2015 the reductions equals an estimated 179 Kt CO, eq. from N,O, 129 Kt CO, eq.
from carbon storage, and 41 Kt CO; eq. stemming from reductions in fuel use, while
emissions stemming from CHy rose with 12 Kt CO, eq.** (DCA 2014).

4.3.7.2.4 Environmental Approval Act for Livestock Holdings

The Environmental Approval Act for Livestock Holdings was implemented on 1
January 2007, providing national minimum requirements for environmental
protection (odour, ammonia, nitrate, phosphorous, landscape, etc.) when livestock
holdings are established, expanded or changed. The purpose of the Act was also to
ensure the use of best available techniques (BAT).

The measures covered by the Environmental Approval Act for Livestock Holdings in
2007 were:

2 DCA (2014): Shelde, K. & J. E. Olesen. Klimaeffekt af kvaelstofvirkemidler i dansk landbrug i perioden 2007-2015. Report
on evaluation of GHG effects ordered from the Danish Ministry of Agriculture and Fishery (in Danish).
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¢ 300 m buffer zones around ammonia-sensitive areas where no extension of
livestock farms can take place if such an extension would lead to increased
ammonia deposition in natural areas vulnerable to ammonia.

e Demand for a general reduction of ammonia emissions relative to a
production facility with the lowest ammonia emission norm: 2007: 15%,
2008: 20%, 2009: 25%.

e Demands for injection of animal slurry on black soil and grass within buffer
zones (1 km from vulnerable natural areas and, from 2011, in the whole
country).

e Demand for fixed cover on most new containers for solid manure and slurry
tanks (if they are within a distance of 300 meter to neighbours or vulnerable
natural areas).

e Environmental standards and limits for nitrate-leaching to surface waters and
groundwater depending on vulnerability, e.g. denitrification capacity and
standards for phosphorous surplus depending on soil type and drainage.

e Environmental standards and limits for maximum deposition of ammonia on
vulnerable nature and maximum odour impact on neighbours and cities.

The effect of these measures on greenhouse gas emissions has not yet been
quantified.

The Environmental Approval Act for Livestock Holdings was changed in 2011, and
the environmental standards for ammonia were heightened trough several measures.
The general reduction goal was increased to a reduction of 30%, the specific
ammonia reduction requirements were introduced with a maximum for total
deposition to certain ammonia sensitive areas. This replaced the 300 meter buffer
zones. In general this led to an overall tightening of the ammonia reduction with
local exceptions.

4.3.7.2.5 Political Agreement on a Food and Agricultural Package and the
political Agreement on Targeted Regulation

In 2015 the Green Growth Agreement was replaced by the Political Agreement on a
Food and Agricultural Package (FAP) which ensures better production conditions for
farming, while at the same time handling a number of the key environmental
challenges.

The agreement includes a diverse package of measures designed to make a shift in
the way environmental regulation in the agricultural sector is carried out, from a
general regulation to a targeted approach. The fertilization standards for the
agricultural sector was lifted to the level of economic optimum and a new targeted
regulation based on specific environmental goals for the aquatic environment and
ground water resources is introduced from 2019.

The re-establishment of wetlands, rewetting of organic soils and afforestation
(conversion of arable land) remain important measures to reduce the loss of nitrogen
to the aquatic environment. As a part of the Political Agreement on a Food and
Agricultural Package a comprehensive support scheme for catch crops was also
introduced. The agreement also included changes to the regulation on the use of
catch crops in Danish agriculture: a requirement of catch-crops as compensation for
livestock-related nitrogen leaching and additional catch-crops as part of a targeted
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regulation. The aforementioned regulatory schemes on catch crops were
implemented in addition to the already existing two other schemes, covering
mandatory catch crops and catch crops as part of the EU requirement of
environmental focus area.

Demands on growing catch crops (primarily grass) in the autumn to reduce the
nitrate leaching do also sequester CO,. Based on plans for future agricultural
regulations the area is expected to increase significantly towards 2021. In 2018 an
additional agreement on Targeted Regulation was agreed upon. In addition to catch
crops measures such as energy crops, reduced fertilizer/manure application, fallow
land ect. was introduced as a part of the scheme. Also money was allocated to
develop technologies from bio refining from grass with the aim of commercializing
green bio refining and thus increase the demand for grass and other crops with lower
climate- and environmental footprint.

The overall ex-ante estimation of the expected effect of the agreement on greenhouse
gas emissions (including carbon sequestration) is an yearly increase (calculated with
respect to corresponding soil carbon binding) of 287 Mt CO, eq. for 2016, 357 Mt
CO; eq. for 2017, 374 Mt CO, eq. for 2018, 287 Mt CO, eq. for 2019, and 141 Mt
CO; eq. for 2020. In 2021, the expected effect is a net decrease of 11 Mt CO; eq.,
(calculations from Aarhus University (DCA), University of Copenhagen, IFRO, the
Ministry of Food and Environment of Denmark, and the Danish Energy Agency). If
the soil carbon binding is not included in the assessment, the package is expected to
lead to a yearly increase ranging from 247 to 412 kt CO, eq. in all years. In these
figures are not included an estimated increase in the carbon stock in the agricultural
soils due to an expected crop yield increase. See the chapter on the LULUCF sector.

4.3.7.2.6 Subsidy for conversion of arable land on organic soils to nature

Cultivated organic soils emits large amounts of CO,. In Demark approximately
66,000 hectares of organic soils (>12% organic carbon) are under agricultural
practice.

In 2014 the Danish Government adopted a subsidy scheme for conversion of arable
land on organic soils to natural habitats under the framework of the common
agricultural policy (CAP). This scheme is now a part of the Agreement on the Food
and Agricultural Packet.

The objective of the scheme is to reduce agricultural emissions of greenhouse gases
from organic soils through less intensive agricultural operations. The initiative also
offers opportunities for synergies in relation to reduced discharges of nitrogen into
watercourses, lakes and fiords as well as for increased biodiversity. From 2015 to
2017 the plan has been to provide economic subsides to convert approximately 2,500
hectares of organic lowland areas into rewetted natural habitats and reduce emissions
of greenhouse gases. The CO; effect has been estimated at a reduction of at least
33.000 tonnes of CO,-eq. annually in the period 2014-2017. The effect is likely to be
greater due to prioritization of projects with the lowest emission reduction costs
(DKK per kg CO,), depending on soil types®. The areas under the subsidy scheme

2 DCE (2014): Jensen, P.N. (red). Fastsattelse af baseline 2021. Effektvurdering af planlagte virkemidler og andrede
betingelser for landbrugsproduktion i forhold til kveelstofudvaskning fra rodzonen for perioden 2013-2021. DCE technical
report no. 43.
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are registered with a ban on cultivation, fertilisation and pesticide application. As a
part of the Agreement on the Food and Agricultural Packet the scheme has been
extended to 2020. The scheme is co-financed by the Danish rural development by the
European Agricultural Fund for Rural Development (EAFRD).

At present, ten projects have been initiated under the programme, with many more
applications waiting. Data on the climate effect of the subsidy scheme are expected
to become available from 2018.

4.3.7.2.7 Political Agreement on Nature

A Political Agreement on Nature (the Nature Package) was installed in May 2016
with the main aim of supporting an increased protection of biodiversity. The
agreement states initiatives within the following areas: Biodiversity in forests,
continued initiatives for nature (initiatives derived from the former plan Danish
Nature Policy), nature and biodiversity, urban nature and outdoors recreation, open
land management and the farmer’s role as resource manager of nature areas, modern
nature conservation, and simplification of legislation.

As a result of the nature package 10.200 acres of forest is designated as untouched
forest and another 3.600 acres is designated as forest in which management primarily
is based on biodiversity considerations in state-owned areas. Also government grant
scheme has been established to increase areas of untouched forest in private owned
forests.

The climate effect of this Agreement has not been established.

4.3.7.2.8 Bio-refining

Bio-refining can produce a range of products such as inputs to biogas production,
protein and fodder and other higher value products for use in e.g. the chemical and
pharmacological industry. As mentioned in chapter 4.3.4, the 1*" allocation of the
budget under the National Green Climate Fund in June 2017 included an earmarking
of 8 million DKK as support in 2017 for pilot-scale bio-refinery projects based on
non-food biomass. Commercialization of the bio-refining sector can facilitate
demand for crops such as grasses with higher associated environmental and climate
benefits than for conventional crops like corn or cereals. In addition, bio-refining is
considered to be essential in realizing the bio-economy potential within Danish
agriculture and other connected sectors.

4.3.7.2.9 New National Forest Programme

In October 2018 the Danish Ministry for Environment and Food launched a new
National Forest Programme. It sets out a long term vision and two long term goals
related to expansion of forest cover and biodiversity conservation, 13 strategic
orientation lines as well as a number of concrete actions for a multifunctional and
sustainable development of Danish forests.

The vision is “A forest area in growth with healthy and robust forests which
accommodate diversity and which provide for good opportunities for sustainable
timber production, which create jobs, take care of biodiversity and preserve natural
treasures, mitigate climate change, protect groundwater and offer great outdoor
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experiences - in new and old forests and for the benefit of both present and future
generations”.

The long term goal for forest cover reads: “Before the end of the 21st century,
forested landscapes cover 20-25 pct. of Denmark's total area”. Thus, the goal relates
to “forest landscapes”, which constitutes all forests and some surrounding areas as
well. However, a precise definition of forest landscapes has not been developed. The
Danish forest area is currently 14,5 pct. of the land cover.

Many strategic orientation lines relates to climate and energy, most notably those
below.

Under the header “More forest and less global warming”:

* Increase the Danish forest area and increase the public utility of the new forests.
* Increase the uptake and stocks of carbon in forests and wood products through
sustainable management.

Under the header Sustainable production:

* A favourable and clear framework for sustainable production of timber and other
goods.

* Increase the demand and supply of documentable sustainable timber.

» Uniform, robust and operational critaria for "sustainable timer".

* Continue the conversion and development of close to nature forestry.

4.3.7.2.10 Additional policies and measures in agriculture, planned with the 2018
Climate and Air proposal

As mentioned in chapter 4.1.2.3 additional initiatives in agriculture are now being
planned cf. the Climate and Air proposal «Together for a greener future» from 9
October 2018.

The planned initiatives in agriculture are described separately in this chapter
including estimated effects where available.

Further information on the individual agriculture initiatives in the 2018 Climate and
Air proposal is included below.

Agriculture: An efficient and modern agricultural sector
C20. Less ammonia in the air.

In order to strengthen the efforts against ammonia in the air, the government will set
up a committee to assess possible measures that can contribute to achieving the
ammonia reduction targets in the NEC Directive. Among other things, the committee
will investigate how ammonia-reducing technology can be promoted through support
models, pilot schemes or the like. Immediately a pool will be devoted to specific
measures that will be used to follow up on the committee's work. A total of DKK
160 million is earmarked for the effort.
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C21. Improvement of biogas plants.

There are good greenhouse gas gains to be achieved by stopping leaks in biogas
plants. It will require efforts to propagate technologies and procedures that can
reduce emissions. In cooperation with the biogas industry, the government therefore
initiates a targeted effort to reduce methane emissions from Danish biogas plants.

The total reduction effect of this initiative over the period 2021-2030 is estimated at
approximately 1.1 million tonnes CO, equivalents (accumulated annual reductions).

C22.  Air- and climate-friendly technology in pig farms.

New technology in the pig stables can benefit both air and climate. The government
will therefore set up a subsidy scheme for investments in new slaughter pig stables,
which will help to promote ammonia and greenhouse gas technologies, for example
installations for slurry acidification.

C23. Stronger research efforts in agriculture.

The government will strengthen climate change mitigation research in the
agricultural sector. New solutions and new technology are needed for the production
of even more climate-friendly food in the future. At the same time, there is a need to
know more about how greenhouse gas emission reductions can be obtained in the
best way with the technology we already have available today. Therefore, the
government will allocate DKK 90 million for climate change mitigation research in
agriculture.

C24. Promotion of precision agriculture.

Precision farming can provide both higher yields and lower greenhouse gas
emissions. The government will therefore promote precision farming, where high-
tech solutions such as sensors and GPS data can optimize cultivation.

C25. Land distribution fund focused on environment, climate and nature.

The Government, together with the Social Democracy and the Danish People's Party,
has established a land distribution fund of DKK 150 million in connection with the
agricultural aid package. The purpose of the land distribution fund is, primarily
through land purchase and sale, to implement multifunctional land distribution. The
land distribution fund combines agricultural production with other needs such as
preservation of biodiversity, greenhouse gas reduction, climate change adaptation,
the ammonia challenge, nitrogen reduction, outdoor life and rural development.
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C26. Partnership with the agricultural sector.

Close cooperation between all parties is required if knowledge is to be translated into
changes in the operation of the Danish farms. The government will establish a
partnership with agriculture aimed at continuing to develop a climate-friendly Danish

world-class agriculture.
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TABLE 4.21 MEASURES IN AGRICULTURE, FORESTRY AND FISHERIES (SEE ALSO TABLE 4.25 (LULUCF))

Agriculture

of
use on cropland (Agriculture)

(and Expired - but included as it is expected
'to have influenced the level of total Danish
greenhouse gas emissions)

See text and EEA database (PAMs)

(Government: State,
Local: Municipalities

Estimates in 2017 - based on The 2005 Effort Analysis
(http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-588-3.pdf
and http: 2.mst.dk/Udgiv/publikationer/2005/87-7614-583-1/pdlf/87-7614-590-5.pdf
(summary in English included in Annex B2 )).

Yes*

[Agriculture

prro.
use on cropland (Agriculture)

Regulatory

(and Expired - but included as it is expected
to have influenced the level of total Danish
greenhouse gas emissions)

See text and EEA database (PAMs)

2004

Government: State,
Local: Municipalities

IE (G1)

IE (G1)

Yes*

Agriculture

N20

Reduction of fertilizer/manure
use on cropland (Agriculture),
Improved animal waste
management systems
(Agriculture)

See text and EEA database (PAMSs)

2001

Government: State,
Local: Municipalities

IE(G1)

IE(G1)

Yes*

[Agriculture

N20, CH4

of
use on cropland (Agriculture),
Improved livestock
management (Agriculture),
improved animal waste
management systems
(Agriculture)

See text and EEA database (PAMs)

2007

(Government: State,
Local: Municipalities

IE (G1)

IE (G1)

Yes*

Agriculture,
Energy

CO2, CH4

Improved animal waste
management systems
(Agriculture), Increase in
renewable energy (Energy
supply), Switch to less carbon-

See text and EEA database (PAMs)

1987

Government: State

240

207|2020: "Bit i for drit ing i
197 DCE, 2016 ( http: au gi o/nr-151 197-
’ ) P e b
get/ );

2030: Preliminary estimate (to be published, in Danish).

Rapport nr.

Yes*

[Agriculture,
Energy

N20, CO2,
CH4.

intensive fuels (Energy supply)

of /
use on cropland (Agriculture),

Increase in renewable energy

(Energy supply), Switch to less
carbon-intensive fuels (Energy
supply)

Regulatory

(and Expired - but included as it is expected
to have influenced the level of total Danish
greenhouse gas emissions)

See text and EEA database (PAMs)

2009

Government: State

0|The estimate for 2020 shown here is a former separate estimate for this measure. As this
measure has been replaced by measure no. AG-12, only the effect estimated under AG-12
is included in the calculation of the total effect of all measures.

Yes*

Agriculture,
Energy

C02, CH4,
N20

Increase in energy
(Energy supply), Reduction of
pesticides use (), Reduction of
tax on productive farmland (),
Conversion to organic farming ()

Regulatory

(and Expired - but included as it is expected
to have influenced the level of total Danish
greenhouse gas emissions)

See text and EEA database (PAMs)

2010

Government: Ministry of
Environment and Food

o[Notatnr. 2, med Gron Vaekst,
Aarhus Universitet (
http://pure.au.dk/portal/files/38211855/010511_DJF_DMU_notat_2_ink|_Baselinegruppe

ns_kommentarer_og_sp_rgsm_|.pdf, in Danish)

effekter af ige tiltag i

Yes*

Agriculture

N20, CO2

Improve the ability of the food
and agricultural industry to
increase primary production
and exports, as well as to
contribute to creating growth
and jobs, in due interaction
with protection of nature and

See text and EEA database (PAMs)

2016

(Government: Ministry of
and Food

-122|Answer to question no. 391 (ord. part) asked by the parliament's Committee for

and Food on 15 Januar 2016
(http://www.ft.dk/samling/20151/almdel/mof/spm/391/svar/1299227/1598927/index.ht
m, in Danish)

Yes*

[Agriculture,
Forestry/
LULUCF

€02, CHa,

the i ()

of bi

through increased involvement
of farmers in land use planning,
simplification of related
legislation etc. (), Protection of
biodiversity through increased
involvement of farmers in land
use planning, simplification of
related legislation etc. ()

See text and EEA database (PAMS)

2016

Government: Ministry of
and Food

IE (G1)

IE (G1)

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of

total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.
** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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TABLE 4.21X ADDITIONAL INITIATIVES AND MEASURES IN AGRICULTURE, FORESTRY AND FISHERIES (SEE ALSO TABLE 4.25x (LULUCF))

Name of mitigation action Single |Sector(s) affected GHG(s) affected  |Objective and/or activity affected Type of Is the policy or|Union policy which
PAM or instrument measure resulted in the

[a: additional (ad d, but not yet impl d)/ p: planned (options under discussion and having a realistic chance of being| Group relatedtoa  |implementation of the

adopted and implemented)/ G: Group of measures/ TD:Taxes and Duties/ EN: Energy/ BU: Business/ HO: Households/ TR: of PAMs Union policy? |PamM

Transport/ IP: Industrial Processes/ AG: Agriculture/ LU: LULUCF/ WA: Waste/ "x" in the numbering means that the measure is

an update, or exp of an existing previ y rep d under the number shown]

p-AG-4a/4b/4c/ad/4e-x [C20]: Less ammonia in the air. single  |Agriculture N20 Reduction of fertilizer/manure use on cropland (Agriculture) |Economic; Regulatory; Voluntary/negotiated agreements; Yes Effort Sharing

p-AG-6x [C21]: Improvement of biogas plants. Single  |Agriculture CH4 Improved animal waste management systems (Agriculture);  |Regulatory; Voluntary/negotiated agreements; Researcl Yes Effort Sharing

[C21] f b I { I d I I I ! i d h Ff h

p-AG-14 [C22]: Air- and climate-friendly technology in pig farms. Single  |Agriculture CO2, CH4, N20 Improved animal waste management systems (Agriculture);  |Economic; Yes Effort Sharing

p-AG15 [C23]: stronger research efforts in agriculture. single  |Agriculture CO02, CH4, N20 Research and development (Agriculture); Research Yes Effort Sharing

p-AG-16 [C24]: Promotion of precision agriculture. Single  |Agriculture C0O2, CH4, N20 Reduction of fertilizer/manure use on cropland [Agriculture) |Regulatory; Voluntary/negotiated agreements; Information; Yes Effort Sharing

p-AG-17 [C26]: Partnership with the agricultural sector. Single  |Agriculture CO2, CH4, N20 Research and development [Agriculture); Voluntary/negotiated agreements; Yes Effort Sharing

Name of mitigation action Status of | Brief Startyear of(End year of| Included (Implementing entity or entities ETS, ESD/ESR, Estimate of Estimate of
imple- description |imple- imple- inthe TOTAL mitigation impact mitigation

[a: additional (adopted, but not yet implemented)/ p: planned (options under discussion and having a realistic chance of being|menta- (for tables) |mentation |mentation | WAM2018 (not cumulative impact

adopted and implemented)/ G: Group of measures/ TD:Taxes and Duties/ EN: Energy/ BU: Business/ HO: Households/ TR: tion projection inkt ( )

rans, : Industrial Processes; : Agriculture/ LU: : Waste/ "x" in the numbering means that the measure is scenario T ions, in
Transport/ IP: Industrial P / AG iculture/ LU: LULUCF/ WA: Waste/ "x" in th bering that th i i €02 eq] educti i
an update, extention or expansion of an existing measure previously reported under the number shown] kt CO2 eq)
2019-2030 2020 2030 2021-2030

p-AG-4a/4b/4c/4d/4e-x [C20]: Less ammonia in the air. Planned |See text 2021 2030 NE Ministry of Enviranment and Food (Government) ESR NE NE NE

p-AG-6x [C21]: Improvement of biogas plants. Planned |Seetext 2021 2030 Yes Ministry of Enviranmant and Fead, Ministry of Energy, Utilitias and Climate (Government) ESR NE 110 1100

p-AG-14 [C22]: Air- and climate-friendly technology in pig farms. Planned [Seetext 2021 2030 NE Ministry of Enviranment and Food (Gavernment) ESR NE NE NE

p-AG15 [C23]: Stronger research efforts in agriculture. Planned |Seetext 2019 2030 NE Ministry of Enviranmant and Food, Ministry of Enargy, Utilitias and Climata (Government) ESR NE NE NE

p-AG-16 [C24]: Promotion of precision agriculture. Planned [Seetext 2021 2030 NE Ministry of Enviranment and Food (Gavernment) ESR NE NE NE

p-AG-17 [C26]: Partnership with the agricultural sector. Planned _|Seetext 2019 2030 NE Ministry of Enviranmant and Foad, Ministry of Energy, Utilities and Climats (Government) ESR NE NE NE
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4.3.8 LULUCF (Land-Use, Land-Use Change and Forestry)

4.3.8.1 CO;— emissions and removals in LULUCF under the Climate Convention

The emission of GHGs from the LULUCEF sector (Land Use, Land Use Change and
Forestry) includes primarily the emission of CO, from land use and small amounts of
N,O from disturbance of soils not included in the agricultural sector.

The LULUCEF sector is subdivided into six major categories:

. Forest

. Cropland

. Grassland

. Wetlands

. Settlements
. Other Land

Forests and forestry are important due to CO, sequestration and emissions as a
consequence of trees growing, respiring and decomposing. Danish forests contain a
considerable store of CO, absorbed from the atmosphere. When new forests are
established, new CO, stores are created. Afforestation is therefore a useful climate
policy instrument.

Cultivated organic soils are a large source for CO; emission. In 2015 cultivated
organic soils has been estimated to be responsible for 6.7 % of the total Danish GHG
emission. Cultivated agricultural mineral soils have also been estimated to be a minor
source.

Forests

In the estimation of carbon pools and emissions from existing forests, afforestation
and deforestation in 1990 to 2015, the information collected in relation to different
forest census and inventories is combined with the satellite-based land use/land cover
map for the base year 1990, 2005 and 2011. Hereby, consistent estimates of
emissions from existing forests are obtained utilising as much information from the
data sources as possible and providing best possible time series. To estimate the
forest area satellite-based land use/land cover maps have been used for 1990, 2005
and 2011. From 2012 and onwards actual vector data are used.

Estimates of woody biomass carbon pools are obtained by applying species specific
biomass functions developed for the most important tree species in Denmark
(Skovsgaard et al. 2011; Skovsgaard and Nord-Larsen, 2012, Nord-Larsen and
Nielsen 2015) to individual tree measurements in the National Forest Inventory plots.
For tree species where no biomass function is available, stem volumen for conifers
and the total above-ground volumen for deciduous trees are calculated using species
specific volume or form factor functions. Subsequently, total stem or above ground
biomass is calculated by multiplying the volumes with species specific basic
densities for the wood. The estimated biomass is converted into total above-ground
and below-ground biomass by multiplying with expansion factors calculated from
expansion factor functions for beech and Norway spruce as representatives of
deciduous and coniferous species (Skovsgaard et al. 2011; Skovsgaard and Nord-
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Larsen, 2012). The quantity of carbon is calculated by multiplying by the conversion
factor of 0.5 tonnes C/tonne dry matter.

Estimation of deadwood carbon pools follows the calculations stated above except
that a conversion factor is applied according to the degree of decomposition of the
wood.

Estimation of carbon pools in the forest floor (litter) is based on measurements of the
depth of the litter layer on the National Forest Inventory plots. As peat lands are
reported specifically, a maximum depth of 15 cm is used in the calculations. Forest-
floor carbon for individual species is estimated by multiplication of the forest floor
depth by the plot area, a species-specific density (Vesterdal & Raulund-Rasmussen,
1998) and the ground cover fraction of the individual species. Calculation of ground
cover fraction is based on the proportion of basal area of the individual species and
total forest-floor carbon is estimated by summation of forest-floor carbon of the
different species.

For estimation of carbon pools in the mineral soil, average carbon content for
different soil types (loamy, sandy and organic) were applied to the individual
National Forest Inventory plots according to their soil types determined from Danish
soil mapping. The average soil carbon contents used in this analysis were obtain in a
forest soil inventory in which it was documented that forest mineral soil is not an
overlooked source of CO, emissions. In a study, analysis of time series data did not
reveal any changes in forest mineral-soil carbon pools observed in 1990 and 2007-
20009.

A more detailed record of the calculations of carbon pools are provided by Nord-
Larsen and Johannsen (2016)**. The forest area and total amounts of carbon stored in
different pools of forests established before and after 1990 and forests removed after
1990 are provided in Table 4.22.

The changes in the different carbon pools are reflected in the CO, emissions from the
forests. However, as land-use changes in forestry are also reflected in the carbon
pools of other types of land use (e.g. cropland, grassland or wetland) the carbon
pools provided in Table 4.22 cannot be translated directly into CO, emissions for
forestry. Reported annual CO; emissions from forestry in 1990 to 2015 are provided
in Table 4.23.

Compared with other sectors, forestry has very low energy consumption. Green
accounting and environmental management are being developed in the sector, partly
with a view to determining whether the use of fossil fuels can be reduced.

The National Forest Programme includes evaluation of the possibilities offered by
the Kyoto Protocol for economically viable CO; sequestration in forests. Such
measures should be implemented without undermining the Protocol's environmental
integrity or counteracting established measures in support of sustainable forest

2 Nord-Larsen, T., & Johannsen, V. K. (2016). Danish National Forest Inventory: Design and calculations. Department of
Geosciences and Natural Resource Management, University of Copenhagen. (IGN Report). http://static-
curis.ku.dk/portal/files/164970017/Danish_National Forest Inventory.pdf

DENMARK’S FIRST DRAFT INTEGRATED NATIONAL ENERGY AND CLIMATE PLAN

91



management. The forests are managed with a view to multiple-use and sustainability,
and carbon sequestration is one of several objectives.

TABLE 4.22 AREA AND CARBON POOLS IN WOODY BIOMASS AND FOREST SOILS IN FORESTS
ESTABLISHED BEFORE AND AFTER 1990 AND IN DEFORESTATION.

Source: University of Copenhagen - Department of Geosciences and Natural Resource Management, NFI estimates, March
2017

544.541 | 543.208 | 538.589 | 537.900 | 537.541 | 537.204 | 536.677 | 533.504
26.559 | 26.494 | 26.269 | 26.235| 26.218 | 26.201| 26.176 | 26.021

25293 | 27.096 | 28.772| 29.845| 30.578 | 31.270| 31.892| 32.279
5.393 5.802 6.214 6.461 6.632 6.784 6.919 6.978
360 409 504 516 539 565 635 623

6.074 6.041 6.572 6.839 7.095 6.930 7.137 6.520
93.350 | 93.139 | 92388 | 92.276| 92218 | 92.165| 92.075| 91.537

100.067 | 100.626 | 104.069
10.049 | 10.110| 10.389

852 925 1.080
192 205 237
7 7 7

TABLE 4.23CARBON DIOXIDE BALANCES OF FOREST MANAGEMENT (ARTICLE 3.4) AND LAND-USE
CHANGE RELATED TO FOREST (ARTICLE 3.3).

Source: Denmark’s National Inventory Report 2017

* Temporary figures due to changes pending the final review.

The political measure to increase carbon sequestration is the objective from the
National Forest Programme (2002): “Forest landscapes should cover 20-25% of
Denmark after one tree generation (80-100 years)” — and the scope and potential for
natural habitats and processes should be strengthened in this effort. This measure
relates to Article 3.3 of the Kyoto Protocol. Various measures have been taken

DENMARK’S FIRST DRAFT INTEGRATED NATIONAL ENERGY AND CLIMATE PLAN

92



towards achieving this goal as shown in Table 4.25"". For instance, a government
grant scheme has been established as an incentive for afforestation on private
agricultural land. Also, the state itself is establishing new forests, and some private
individuals are establishing forests on agricultural land without a government grant.
Through rural planning and differentiated incentives, afforestation is particularly
encouraged in certain priority areas in order to pursue multiple forest functions and
values, implementing the water framework directive and including recreation and
ground water protection.

Carbon sequestration in afforestation is stored in the total living biomass (incl. roots)
of the trees. Forests raised on agricultural land accumulate far more biomass than the
previous agricultural land-use. The forest biomass contains about 50% carbon, which
is absorbed as CO; through photosynthesis. Probably, additional carbon is stored in
the organic matter in the soil following afforestation of cropland due to a larger
supply of dead organic matter and the absence of soil preparation. Denmark reported
on sequestration in litter (forest floors) developing after conversion from agriculture
to forestry while mineral soil C stocks are reported as unchanged based on field
measurements. Previous studies did not indicate any consistent change in mineral
soil C stocks (Vesterdal et al., 2002, 2007).

The effect of afforestation on other greenhouse gases, such as nitrous oxide and
methane has recently been studied in Denmark (Christiansen and Gundersen, 2011).
The acidification of nitrogen-rich former agricultural land may stimulate the
formation of nitrous oxide, and blocking of drains after afforestation and the
resulting water stagnation could increase methane emissions. The recent projects
have shown that methane uptake in soils is in fact increased following afforestation
of well-drained soils, although only in oak stands, while methane uptake was
unchanged in Norway spruce (Christiansen and Gundersen, 2011). In more wet
afforested areas, methane may be emitted when drainage pipes stop working
(Christiansen et al., 2012). Nitrous oxide emissions increased with time since
afforestation in both oak and spruce stands (Christiansen and Gundersen, 2011).
Increased methane and nitrous oxide emissions could to some degree counteract the
positive effect of afforestation on CO; sequestration. However, since information is
still scarce on changes in the methane and nitrous oxide emissions, analyses of the
consequences of afforestation are only carried out for CO,.

The continued growth of new forests will provide for carbon sequestration on a long-
term basis. Owing to the legal protection of forest land use, the sequestration in
subsidised afforested land is expected to be permanent. If the objective of increasing
the forest area is to be achieved, however, an enhanced rate of planting will be
needed. Afforestation offers many other benefits in addition to CO, sequestration.
Conversion of farmlands into forest reduces the loss of nitrogen to the aquatic
environment. Besides playing a major role in protecting the aquatic environment
from nitrogen afforestation provides valuable groundwater protection and protection
of habitats for fauna and flora. Forest is also a highly valued type of nature in terms
of cultural values and landscape amenity and has great value for outdoor recreation.
In addition to carbon sequestration, afforestation thus contributes to a wide range of
values.
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4.3.8.2 CO;—- emissions, removals and credits from Activities under Articles 3.3
and 3.4 of the Kyoto Protocol

In 2007, a research and monitoring programme for the monitoring and reporting
activities under Articles 3.3 and 3.4 was decided with a total budget of DKK 72
million. The results from this programme have been included in the annual reporting
of greenhouse gas inventories under the UNFCCC and the Kyoto Protocol since
April 2010 and the final results are approved under the Kyoto Protocol with the
publication of the inventory review report on 4 February 2015.

A new research and monitoring programme has been launched to cover the nd
commitment period 2013-2020.

The results from these programmes are further described in the following sections.

4.3.8.2.1 Article 3.3

In accordance with Article 3.3 of the Kyoto Protocol, emissions and removals from
afforestation, reforestation and deforestation (ARD) activities have been included in
the accounting of Removal Units (RMUs) in the 1*' commitment period 2008-2012
under the Protocol. The total accounted quantity in the 1*' commitment from ARD
was a net loss of 255.9 Gg. Mainly due to a low growth rate in the afforested areas
and a high deforestation rate (Submission to UNFCCC in April 2014 and UNFCCC
inventory review report of 4 February 2015).

In total for the first 3 years of the 2" commitment period afforestation, reforestation,
and deforestation (ARD) activities has been estimated to a net sink of approximately
506 Gg CO,-equivalent or in average 169 Gg CO,-equivalent per year.

No reforestation was recorded in in the 1% commitment period or the first 3 years of
the 2™ commitment period.

4.3.8.2.2 Article 3.4

In accordance with Article 3.4 of the Kyoto Protocol, emissions and removals from
forest management (FM), cropland management (CM) and grazing land management
(GM) activities have been elected to be included in the accounting of RMUs in the 1*
and 2" commitment period under the Protocol.

Forest management

According to the final estimates for the 1% commitment period (2008-2012) (Nielsen
et al., 2014 and the Inventory Review Report published on 4 February 2015), average
CO; removals from Forest Management amounted to 4050 Gg. The included carbon
pools were above-ground and below-ground biomass, dead wood and soil. This
estimate was much higher than the specified maximum of credits as removal units for
Denmark at 183 Gg CO; (50Gg C) annually in 2008-2012.

In 2015 the preliminary removal for forest management for the years 2013 to 2015
has been estimated to 5653 Gg CO,-eq or equivalent to 1884 Gg CO,-eq in average
per year (Nielsen et al., 2017, in prep). This combined with a Forest Management
Reference Level (FMRL) of 407 Gg as inscribed in the appendix of the annex to
decision 2/CMP.7 and a preliminary technical correction of -82.6 Gg (Nielsen et al.,

DENMARK’S FIRST DRAFT INTEGRATED NATIONAL ENERGY AND CLIMATE PLAN

94



2017, in prep) gives a preliminary net accounting of 6632 Gg CO;-eq or equivalent
to 2211 Gg CO,-eq in average per year from Forest Management in 2013-2015.

Emissions from forest management may originate from an increased harvesting
caused by an uneven age distribution such as observed for beech in Denmark.
However, the observed emissions origins from a lower sequestration in living
biomass than usually observed and an unexplained loss of carbon in the forest litter
pool.

Harvested wood products (HWP)

Carbon emissions from harvested wood products (HWP) have been reported since
2013. Denmark has chosen to report under Approach B, the production approach,
which refers to equations 12.1, 12.3 and 12.A.6 of volume 4 of the 2006 IPCC
Guidelines and the 2013 Supplementary GPG.

According to a questionnaire on the production of the Danish wood industry the
production of sawnwood in 2015 was about 428.000 m®, while the production of
wood-based panels was about 387.000 m’. The questionnaire covered an estimated
95 % of the revenue generated in the sawnwood sector and 100 % of the sector
revenue for wood-based panels (there was only 2 relevant companies).

As 0of 2015 the HWP pool originating from domestic harvest and domestic
consumption consisted of about 5 million tonnes carbon (67 % from sawn wood and
33 % from wood-based panels — the paper pool was insignificant). This is equivalent
to 13 % of the carbon stock in live forest biomass. If imported wood were also
included, the pool increases to about 29 million tonnes carbon equivalent to 75 % of
the carbon stock in live forest biomass. The total inflow of carbon to the HWP pool
in 2015 is reported to about 158.000 tonnes carbon - 69.000 tonnes from sawn wood
and 89.000 tonnes from wood-based panels as shown in Table 4.24. The outflow
from the pool is reported to about 112.000 tonnes carbon in 2014 - 66.000 tonnes
from sawn wood and 47.000 tonnes carbon from wood-based panels. Thus there has
been a net carbon sequestration in HWP of about 46.000 tonnes carbon in 2015. The
projected net sequestration in 2015 is about 19.000 tonnes carbon.

TABLE 4.24. HWP IN USE FROM DOMESTIC HARVEST (CRF TABLE 4.GS1).

158210.79 -112231.04

158210.79 -112167.51 46.04 -168.72

68797.41 -65503.12 35.00 3.29 -12.07

89413.38 -46664.40 25.00 42.75 -156.64
NO -63.53 2.00 -0.06 0.23
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Cropland management and Grazing land management:

In 2006, the government at that time decided to include removals of CO, by soils
(Article 3.4 of the Kyoto Protocol) in the calculation of Denmark's climate accounts
under the Kyoto Protocol

From 1990 to the 1*' commitment period 2008-2012 Cropland management and
Grazing land management has shown a net reduction in greenhouse gas emissions of
7697 Gg CO,-equivalents or in average 1539 Gg CO,-equivalents per year ..

From 1990 to the first three years of the 2" commitment period, i.e. 2013, 2014 and
2015, Cropland management and Grazing land management has shown a net
reduction in emissions of 4405 Gg CO»-eq. or in average of 1468 Gg CO,-
equivalents per year.

Contributions to the Kyoto Protocol under Article 3.4 concern changes to vegetation
and soil carbon stocks. Under the Kyoto Protocol, the flows of carbon to and from
biomass and soils are stated according to a net-net principle by which the change in
net emissions is calculated as the rate of change for the carbon stock in the 1% and 2™
commitment period less the rate of change for the carbon stock in the reference year
(1990). As elected land cannot leave an elected activity, emissions from areas, which
have been converted from Cropland and Grassland to Wetlands and Settlements in
the commitment periods, are included in the accounting. For agriculture, the
following potential sources of CO, emissions and CO, sequestration have been
included:

1. Net change in the content of carbon in mineral soils in connection with
changed land use and cultivation.

2. Net change in the soil's carbon stock in connection with drainage and
cultivation of organic soils or re-establishment of wetlands.

3. Change in the carbon content of wood biomass in wind breaks and fruit
farms.

The agricultural mineral soils has shown to be a steady increasing sink. This is
primarily due to increased yields, better management, ban on straw burning, statutory
requirements for catch crops, etc.

One of the measures with an effect on return of carbon to the soil has been the ban on
burning of straw residues on fields as shown in Table 4.25.

The ban has resulted in greater return of carbon to the soil, and therefore increased
carbon storage in the soil, as well as increased use of straw as a fuel. Both uses will
result in a net reduction in CO; emissions. Not burning straw prevents the methane
and nitrous oxide emissions associated with the burning. On the other hand, there are
some emissions of nitrous oxide in connection with the return of nitrogen to the soil
when the straw is mulched.

The measure works by regulating behaviour, and the ban was introduced from 1990.
The measure was implemented in the form of a statutory order under the
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Environmental Protection Act. Ban on field burning is a part of cross compliance
under EUs Common Agricultural Policy.

Demands on growing catch crops (primarily grass) in the autumn to reduce the
nitrate leaching do also sequester CO,. The area today is >220.000 hectares or 8 % of
the agricultural area. Based on plans for future agricultural regulations the area is
expected to increase towards 2021.

The agricultural yields are projected to increase in the future due to a shift in the
fertilizer regulation from 2015. Higher yields will result in a higher amount of crop
residues returned to soil and secondary increase the soil carbon stock.

Another measure which will increase sequestration in woody biomass is the planting
of windbreaks also mentioned in Table 4.25. The objective of planting windbreaks
has been primarily to reduce wind erosion and ensure greater biodiversity. Planting
of windbreaks has been supported under conditions described in the Statutory Order
on Subsidies for Planting Windbreaks and Biotope-improving Measures (Statutory
Order no. 1101 of 12/12/2002). Support has been granted under the EU Rural
Districts Programme. For the period 2017-2019 windbreaks will be established under
the political agreement of May 2016 called “Naturpakken” and will focus primarily
on ensuring greater biodiversity. Since the end of the 1960s about 1,000 km of tree-
lined windbreaks have been planted with government subsidies. It is also estimated
that about 30% more has been planted without subsidies. Estimates indicate that
planting of windbreaks leads to CO, sequestration in woody biomass of about
130,000 tonnes COz/year25

Total from activities under Articles 3.3 and 3.4

The total amount of net RMU credits from activities under Articles 3.3 and 3.4 is
estimated at 8.6 million RMUs (or tonnes of CO,-equivalents) for the whole period
2008-2012 or as the average per year 1.7 million RMUs.

The total preliminary amounts of net RMU credits under Articles 3.3 and 3.4 has
been estimated to 11.5 million RMUs (or tonnes CO;-equivalents) in the first three
years of 2" commitment period or in average 3.8 million RMUs per year.

4.3.8.2.3 Additional policies and measures in the LULUCF sector, planned with
the 2018 Climate and Air proposal

As mentioned in chapter 4.1.2.3 additional LULUCEF initiatives are now being
planned cf. the Climate and Air proposal «Together for a greener future» from 9
October 2018.

These planned LULUCEF initiatives are described separately in this chapter.

Further information on the individual LULUCEF initiatives in the 2018 Climate and
Air proposal is included below.

% Gyldenkaerne et al, 2005: Gyldenkaerne, S., Miinier, B., Olesen, J.E., Olesen, S.E., Petersen, B.M. & Christensen, B.T.
(2005). Opgerelse af CO»-emissioner fra arealanvendelse og @ndringer i arealanvendelse. Arbejdsrapport fra DMU (under
preparation,, in Danish).

DENMARK’S FIRST DRAFT INTEGRATED NATIONAL ENERGY AND CLIMATE PLAN

97



The role of LULUCF: Towards a climate-neutral Denmark by 2050
C33.  Increased research into carbon dioxide removal and storage.

The government will allocate DKK 100 million to a dedicated Danish research and
development effort in CO, removal and storage. The effort will cover both
technological initiatives and initiatives aimed at biological sequestration by forests
and soils. Increasing global demand for efficient and documentable methods is
expected. Efforts are expected to help Danish research institutions and companies
engaging in a new global growth area.

C34. Use of carbon dioxide removal in climate efforts.

Removal of CO, by sequestration in soils and forests (also referred to as LULUCF;
Land Use, Land Use Change and Forestry) will play a significant role in climate
efforts. Under the EU non-ETS regulation Denmark can include improvements in
carbon balance in the form of the so-called LULUCEF credits in the period 2021-
3030. This is an important climate measure that the government will utilise.

C35.  Analysis to improve the monitoring and accounting of carbon dioxide uptake
and storage in soils and forests.

The estimation of carbon sequestration in soils and forests is extremely complex. The

government will therefore initiate an analysis to improve the estimation
methodologies to better target increases in CO; sequestration.
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TABLE 4.25 MEASURES IN THE LAND-USE, LAND-USE CHANGE AND FORESTRY SECTOR (LULUCF)

Yes* Forestry/ C02 Conservation of carbon in See text and EEA database (PAMs) 1989 Government: State, IE(G7) IE(G7)
LULUCF agricultural soils and reduction Local: Municipalities
of air pollution. ()
Yes* Forestry/ Cco2 Enhancing carbon See text and EEA database (PAMs) 1960 Government: Ministry of [IE (G7) IE(G7)
LULUCF through planting of windbreaks Environment and Food
0
Yes* Forestry/ Co2 Afforestation and reforestation [Economic  |Implemented  |See text and EEA database (PAMs) 1991 Government: Danish IE(G7) IE(G7)
LULUCF (LULUCF), Strengthening Environmental
protection against natural Protection Agency
disturbances (LULUCF)
Yes* Forestry/ C02 Afforestation and reforestation [Regulatory, |Implemented [See text and EEA database (PAMs) 1989 Government: Danish IE(G7) IE(G7)
LULUCF (LULUCF), Strengthening Voluntary Environmental
protection against natural Agreement Protection Agency,
disturbances (LULUCF) Local: Municipalities
Yes* Forestry/ €02, N20 [Reduction of fertilizer/manure See text and EEA database (PAMs) 2015 Government: Ministry of |IE (G7) IE(G7)
LULUCF, use on cropland (Agriculture), Environment and Food
Agriculture Prevention of drainage or
rewetting of wetlands (LULUCF)
G7: LULUCF activities No C i (LU-1, | C i C i Combined [Combined Ce effects of LULUCF-activities Combined Combined 1740 1740 Estimates by DCE, 2017 (http://dce2.au.dk/pub/SR244.pdf ).
-2, -3, -4and -5) ( d credits based on a reference level
|and the base year period 2005-2009).

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of
total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.
** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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TABLE 4.25X ADDITIONAL INITIATIVES AND MEASURES IN THE LAND-USE, LAND-USE CHANGE AND FORESTRY SECTOR (LULUCF)

p-LU-5x [C25]: Land di

ion fund focused on environment, climate and nature.

Single

Agriculture CO2, CH4, N20 C ion of carbon in soils and ion of air y; Voluntary/negotiated agl Yes Effort Sharing
p-LU-1/2/3/4/5-x1 [C33]: Increased research into carbon dioxide removal and storage. Single |Land use, land-use change and o2 Con: ion of carbon in soils and red! of air| h Yes LULUCF regulation
p-LU-1/2/3/4/5-x2 [C34]: Use of carbon dioxide removal in climate efforts. Single |Land use, land-use change and o2 Col ion of carbon in soils and red! of air ¥ Yes Effort Sharing
p-LU-1/2/3/4/5-x3 [C35]: Analysis to improve the monitoring and of carbon dioxide storage in soils and forests Single |Land use, land-use change and €02, CH4, N20 Con: ion of carbon in soils and ion of air Yes LULUCF lati

p-LU-5x [C25]: Land distribution fund focused on environment, climate and nature.

Planned |See text ¥ nd Focd
p-LU-1/2/3/4/5-x1 [C33]: Increased research into carbon dioxide removal and storage. Planned |Seetext 2019 2030 NE ¥ nd Climats ESR NE NE NE
p-LU-1/2/3/4/5-x2 [C34]: Use of carbon dioxide removal in climate efforts. Planned |Seetext 2021 2030 For Ministry of Energy, Utilities and Climate (Government] ESR MNE {1290} {12900}
p-LU-1/2/3/4/5-%3 [C35]: Analysis to improve the monitoring and accounting of carbon dioxide storage in soils and forests Planned |Seetext 2019 2030 NE ¥ nd Climats ESR NE NE NE
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4.3.9 Waste

The direct contribution of the waste sector to greenhouse gas emissions consists
primarily of methane from the decomposition of organic waste that takes place at
landfill sites. Greenhouse gas emissions from wastewater treatment include both
methane (81%) and nitrous oxide (19%). Out of the total greenhouse gas emissions
from the waste sector of 1.2 million tonnes CO; equivalents in 2015 — corresponding
to 2.4% of total Danish greenhouse gas emissions — the proportion from landfills was
66%, from compost production 19%, from wastewater treatment 13% and 2% from
other minor sources such as accidental fires.

Please note that all incineration of waste in Denmark is associated with energy
utilisation, which is why the emission of CO; from the incineration of plastic waste is
included under the energy sector.

4.3.9.1 CH/y(methane)

In previous years, efforts within the waste sector have been based on the Action Plan
for Waste and Recycling 1993-97, which included targets on waste treatment up to the
year 2000. The plan did not relate directly to the waste sector's contribution to methane
emissions (CHy), but included a number of initiatives that are of relevance to waste
products containing industrial gases (HFCs and SFg), besides an objective concerning
stopping landfilling combustible waste.

Nor did the subsequent waste plan, Waste 21, which covers the period 1998-2004,
relate directly to the waste sector's possibilities for contributing to solution of the
problem of greenhouse gas emissions. The plan aimed at stabilising the total quantities
of waste in 2004, and increasing recycling and reducing the environmental burden from
the environmentally harmful substances in waste, including the industrial gases. With
respect to waste incineration, the objective was to adjust incineration capacity to what
was absolutely necessary to ensure best possible energy utilisation, maximum CO,
displacement and regional self-sufficiency. The plan thus contributed indirectly to
reduction of greenhouse gas emissions.

The objective in Waste 21 was for 64% of all waste to be recycled, 24% to be
incinerated and not more than 12% to be landfilled.

That objective was already reached in the year 2000, and according to the Danish
Environmental Protection Agency's Waste Statistics 2000 (ISAG) total waste in that
year amounted to about 12.8 million tonnes.

Waste Strategy 2005-08 was issued in September 2003. The Waste Strategy aimed at
decoupling growth in waste amounts from economic growth. The Strategy also aimed
at preventing the loss of resources in waste and environmental impacts from waste, as
well as better quality waste treatment and an efficient waste sector. Finally, the strategy
aimed at reducing waste amounts sent to landfill to 9% in 2008 and increasing recycling
to 65% of all waste.

The most important initiatives regarding greenhouse gases in the Strategy were
improvement of landfills and increased collection of plastic packaging for recycling.
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The first part of the Waste Strategy 2009-12 was issued in March 2009 and the second
part was issued in June 2010. The recycling target for all waste was still 65%, and the
target for overall waste amount sent to landfills was reduced to 6%.

The current waste strategy (Denmark without Waste I + II) reflects a general change of
focus in Denmark to considering waste as a resource. The Danish waste strategy
includes 1) a Resource Strategy and a Resource Plan for waste management which
focuses on increasing recycling and 2) a Waste Prevention Strategy.

The Resource Strategy and the Resource Plan for waste management 2013-18
(Denmark without Waste I) includes a goal of 50% recycling of seven fractions
(organic, paper, cardboard, glass, plastic, wood and metal) of household waste in 2022.
The strategy focuses also on organic waste from households and the service sector,
recovery of metals etc. in waste electrical and electronic waste (WEEE) and shredder
waste, construction and demolition waste and phosphorous in sewage sludge.

It is estimated that the initiatives in the strategy will lead to a decrease in the amount
of incinerated waste (820.000 tonne less in 2022).

The Waste Prevention Strategy (Denmark Without Waste II) 2015-20 includes a
number of initiatives with a special focus on food waste, textiles, electronic equipment,
packaging and construction.

Both the Resource Strategy for Waste Management and the Waste Prevention Strategy
have the purpose of keeping materials and products in circulation thus reducing primary
production of materials and products, which is often energy demanding. The two
strategies thus lead to indirect greenhouse gas savings, which are not directly
quantifiable.

The latest figures for waste in Denmark are in the Danish EPA Waste Statistics 2016.
Total waste (primary waste, excluding soil) in 2016 was 11.7 million tonnes of which
69% was recycled, 27% incinerated, and 4% landfilled.

The waste sector's contribution to the direct reduction of greenhouse gas emissions
consists mainly in:

¢ Dbanning the landfilling of organic waste,
o utilising gas from closed as well as existing landfills,
e optimising the oxidation of gas in landfill covers (biocovers),

e recovery of shredder waste from landfills.

On the top of this there are measures that indirectly reduce greenhouse gas emissions:

¢ increasing recycling of plastic-, paper-, cardboard-metal-, WEEE-, wood-, and glass-
waste, that will substitute primary production of materials

e using waste (except for plastics) as an energy source in dedicated incineration plants

o digestion of organic waste to produce biogas.
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An overview of the detailed measures implemented in the pursuance of these objectives
is given in Table 4.26”°. The emission of methane from Danish landfills is calculated to
have been 71,000 tonnes gross in 1990, decreasing to approximately 33,800 tonnes in
2013, corresponding to a 52 per cent reduction.

As a consequence of the municipal obligation to assign combustible waste to
incineration, from 1 January 1997, methane emissions from the Danish landfills will
continue to decrease in the years ahead.

According to the Danish Energy Authority's inventory Biogas, Production, Forecast and
Target Figures, there were 25 gas plants at Danish landfills in 2002. These installations
produced 10,000 tonnes of methane annually, compared to approx. 1,700 tonnes in
1993. In 2004, methane recovery from landfills amounted to 7,700 tonnes methane?’.
The same study shows that, through optimising existing gas plants, a further 1,800
tonnes methane per year could be recovered over the next five years. Furthermore, the
establishment of new gas-collection equipment at five landfills could contribute with
additional 1,300 tonnes methane per year over the next five years.

However, optimisation of existing plant and establishment of new gas plants will
probably require subsidies. The previous subsidy scheme to promote gas collection at
landfills was discontinued at the end of 2001.

Only a few landfill gas plants are expected to be established in the future. The
maximum quantity of methane recovered peaked in 1998 at about 13,200 tonnes. The
quantity of methane recovered will continue to fall gradually over many years.

The total quantity of waste incinerated rose from 2,216,000 tonnes in 1994 to 3,124,000
tonnes in 2016, i.e. an approximately 40% increase. This is a slight decrease compared
to 2006 where 3,489,000 tonne of waste was incinerated. The energy produced from the
non-fossil part of waste used as fuel in the incineration plants is included as part of the
renewable energy production in the Danish energy statistics. The international
greenhouse gas inventories include greenhouse gases from incineration of the content of
oil-based products, such as plastics in waste.

In accordance with the targets in the waste strategies, waste incineration plants are
designed so as to optimise energy utilisation.

Besides the direct effect of waste management on greenhouse gas emissions, the
emissions are also affected indirectly through recycling of paper, cardboard, plastic,
metals, etc. which means less energy consumption and thus less CO, emissions during
production of raw materials and new products.

The implementation of national waste plans and fulfilment of targets has necessitated
the implementation of a wide range of measures.

In 1996 the Statutory Order on Waste was amended to introduce a municipal obligation
to assign combustible waste to incineration (corresponding to a stop for disposal of

2 Following the three sub-tables cf. Annex XI in “COMMISSION IMPLEMENTING REGULATION (EU) No 749/2014 of 30
June 2014 on structure, format, submission processes and review of information reported by Member States pursuant to
Regulation (EU) No 525/2013 of the European Parliament and of the Council* (http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32014R0749&from=EN) and displaying the current content of the EEA database on
EU Member States’ policies and measures (PaMs).

¥ Willumsen, 2004
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combustible waste at landfills). As a result of this, large quantities of combustible waste
that used to be disposed of at landfills are now either recycled or used as fuel in Danish
incineration plants.

Besides the traditional regulation via legislation, statutory orders, and circulars, the
waste sector is regulated by means of a range of policies and measures, including taxes
and charges, grant schemes and agreements.

A tax on landfilling and incineration of waste was introduced in Denmark in 1987.
Since 1993 the tax has been differentiated to reflect the political priorities of the
different forms of treatment. It thus costs most to landfill waste, less to incinerate the
waste and nothing in tax to recycle waste. The waste tax has been increased several
times and today (November 2018) the waste tax is DKK 475 per tonne waste disposed
of at landfills. With effect from 1 January 1999, the so-called waste heat tax introduced
as part of the Coal Tax Act (see chapter 4.3.3.1.1). The waste heat tax was introduced in
connection with increases in general taxes on fossil fuels to avoid giving too much
incentive in favour of waste-based heat production, and to counteract the increased
incentive for incineration of waste instead of recycling. From 1 January 2010, energy
from waste incineration imposed waste heat tax,. The taxes thus provides an incentive
to recycle as much of the waste produced as possible and to use non-recyclable,

combustible waste as fuel in energy production instead of disposal of the waste at
landfills.

Weight-and-volume-based taxes (e.g. on various packaging and carrier bags) encourage
a reduction in packaging consumption and thus the quantities of waste. The weight-
based tax is based on an index that reflects the environmental burden of the materials
used.

Under the Danish EPA’s “Programme for Cleaner Products etc.”, grants were made for
projects that reduced the environmental burden in connection with development,
production, sale and use of products or in connection with the management of the waste
generated during the product's entire lifecycle. Furthermore, support could be granted to
waste projects aiming at reducing the problems in connection with disposal of waste. A
total of approximately DKK 100 million for the part of the programme related to waste
was allocated for the 5-year period 1999 to 2003.

In 2005 the Programme for Cleaner Products etc. was replaced by the Danish
government’s “Enterprise Scheme” which refunds CO, taxes to business. The waste
part of this programme was aimed exclusively at enterprises. A total of DKK 33 million
for the five-year period 2004 to 2008 was earmarked for the waste part of the scheme.
The subsidies were to be used to reduce the environmental impact of waste.

In 2005, the Danish EPA also supported initiation of a development project aiming at
documenting the oxidation of methane in landfill biocovers. By applying covers mainly
consisting of compost, optimal oxidation in covers can be ensured and methane
emissions from landfills can be reduced. If the reduction can be documented it can be
credited to the CO, accounts. This bio-cover project was carried out by the Technical
University of Denmark with funding from the EU LIFE Programme. The bio-cover
project has established a viable methodology for documentation of the reduction of
greenhouse gas emissions gained by installation of a bio-cover system on a landfill.
The methodology consists of a logical order of tasks using well documented
measuring technologies. The demonstration project also proved that several obstacles
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may occur in relation to the biocovers on landfills which can prevent an efficient
greenhouse gas reduction, and the project has obtained an understanding of which
precautions should be taken.

The most important obstacles are:

a) Ability to control point gas releases,

b) Ability to distribute the landfill gas to active parts of the bio-cover system, and
c¢) Ability to obtain a spatially even gas distribution to active parts of the bio-cover.

Due to the obstacles the goal of reaching a 90% reduction of the methane emission
was not reached; the obtained reduction was in the 20-30% range.

To address the obstacles and to improve the method, another biocover-project was
initiated in 2007 as part of the Enterprise Scheme. The project was performed on
another landfill, and was taking the identified difficulties into account. A reduction
of the methane emission of 79-93 % was reported in the project.

Based on the promising results of the latest large scale biocover-project combined
with a low shadow price, approximately 180 mio. DKK has been allocated to a
Subsidy programme for biocovers at landfill sites. The subsidy programme is
expected to run from 2016 — 2019, and the estimated reduction in methane-emission
in the year 2020 is 300,000 t CO;-equivalents. The actual methane-emission
reduction will be assessed when the subsidy programme is finalized.

In 2007 subsidies from the enterprise scheme were given for establishing methane
recovery and test pumping at 11 landfill sites. The results were reported in 2011 and
showed a reduction of the emission of methane over a five year period equalling
84,435 tonnes of CO, equivalents.

The goal in the EU Packaging Directive of increasing the collection of plastic
packaging waste for recycling to 22.5% was met in 2008 through an amendment to the
Statutory Order on Waste requiring municipalities to improve the possibilities of people
and enterprises to separate and deliver plastic packaging waste for recycling. This
meant an increase in recycling of about 12,000 tonnes in 2012 compared to 2008.

Furthermore, producer responsibility obligations have been introduced concerning
waste electrical and electronic equipment (WEEE) and batteries due to new EU
Directives resulting in higher collection and recycling rates of these used products. The
aim 1s to increase recycling of metals significantly, resulting in energy savings
compared to extraction and refining of virgin materials.

On the basis of the EU Landfill Directive, demands on the establishment and operation
of landfills in Denmark have been tightened with Statutory Orders No. 650 of 29 June
2001, No. 252 of 31 March 2009, No. 719 of 24 June 2011 and No. 1049 of 28" of
August 2013 on landfills. According to the Statutory Orders on landfills, methane in
landfills for mixed waste must be monitored. From landfills where significant amounts
of biodegradable waste are disposed of, methane gas must be managed in an
environmentally-sound way.

An amendment to the Statutory Order on Waste in 2000 means that municipalities
should assign non-recyclable waste PVC and impregnated wood to landfill. The
objective was to avoid adding PVC and impregnated wood to incineration with the
consequential pollution of flue gas and slag. According to the current Statutory Order
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on Waste (2018), the municipalities shall ensure that recyclable and non-recyclable
PVC is collected. Recyclable PVC should be recycled whereas non-recyclable PVC
should be assigned to landfill. Impregnated wood should be collected and landfilled,
unless the municipality classify the waste wood as suitable for material recovery or
incineration. Today, most impregnated wood is classified as suitable for incineration
and exported to incineration with energy recovery in Germany.

It is not possible to make a quantitative estimate of the effects of the various measures
for the waste area. The objectives in the national waste plans are related to waste
amounts and their treatment. The developments are monitored through the annual waste
statistics. However, changes in the treatment of waste cannot immediately be converted
into changes in emissions of greenhouse gases.
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TABLE 4.26 MEASURES IN THE WASTE SECTOR

Yes* (Waste CH4 duced (Waste), | y | d See text and EEA database (PAMs) 1997 Local: Municipalities 333 333|Estimates in 2017 - based on The 2005 Effort Analysis
management/w Waste incineration with energy (http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-588-3.pdf
aste use (Waste), Enhanced and http://www2.mst.dk/Udgiv/publikationer/2005/87-7614-589-1/pdf/87-7614-590-5.pdf
recycling (Waste) (summary in English included in Annex B2 )).
Yes* (Waste CH4 Reduced (Waste) d See text and EEA database (PAMs) 1987 Government: Ministry of [IE (G1) IE(G1)
management/ Fiscal Taxation
waste
Yes* Waste CO2, CH4 [Demand management / Economic, |Implemented See text and EEA database (PAMs) 2014 Government: Ministry of [IE (G1) |E (G1)
management/ reduction (Waste) Fiscal Taxation
waste
Yes* Waste CH4 Demand / | See text and EEA database (PAMs) 2004 Government: Ministry of [IE (G1) IE (G1)
management/ reduction (Waste) Environment and Food
waste
Yes* (Waste CO2 Enhanced recycling (Waste) y d See text and EEA database (PAMs) 1994 Danish IE(G1) IE(G1)
management/ Environmental
\waste Protection Agency
Yes* Waste CH4 d landfill latory | d See text and EEA database (PAMs) 1999 Government: Danish IE(G1) IE(G1)
management/ (Waste) Environmental
'waste Protection Agency,
Local: Municipalities
Yes* (Waste CO2, CH4 CH4 and See text and EEA database (PAMs) 1984 Government: Danish 205 205|Estimates in 2017 - based on The 2005 Effort Analysis
management/ use (Waste) (and Expired - but Energy Agency (http://www2.mst.dk/udgiv/publikationer/2005/87-7614-587-5/pdf/87-7614-588-3.pdf
\waste included as it is expected and http://www2.mst.dk/Udgiv/publikationer/2005/87-7614-589-1/pdf/87-7614-590-5.pdf
to have influenced the (summary in English included in Annex B2 )).
level of total Danish
greenhouse gas
Yes* Waste CH4 Demand / See text and EEA database (PAMs) 1999 Government: Ministry of [IE (G1) IE (G1)
management/ reduction (Waste) (and Expired - but Environment and Food
\waste included as it is expected
to have influenced the
level of total Danish
greenhouse gas
lemissions)
Yes* (Waste CH4 p landfill d See text and EEA database (PAMs) 2017 Government: Danish 300 179|Estimates by the Danish Energy Agency, March 2017 - based on "Virkemiddelkatalog,
management/ (Waste) Environmetal Protection Tvaerministeriel arbejdsgruppe, August 2013, Klima-, Energi- og Bygningsministeriet"
\waste Agency https://ens.dk/sites/ens.dk/fil yser/vi i -
|_potentialer_og_ _for_klimatiltag.pdf )
G1(changed): Group of all Yes* Combined (TD- |Combined |Combined Combined [Combined Combined. Overlapping effects are avoided |Combined Combined 43135 46585(Calculated as the sum of the effects estimated for G3, G4, TD-9, TR-12, G6, AG-1, AG-6, AG-

policies and measures except
in the LULUCF sector

b1, -2,-3,-4,-5, -
6,-7,-8,-9; EN-1,
-2, -3, -4, -5, -6;
BU-1,-2,-6,-7,-
8, -9, -10; TR-1a, -|
1b,-2,-3,-4,-5, -
(& =th, =(5, <2 =11), =
11,-12; HO-1, -2,
3,-4,-5,-6; IP-1;
AG-1, -2, -4a-f, -
6,-9,-11,-12, -
13; WA-1, -2, -3, |
4,-5-6,-7,-8, -
9)

as far as possible - by adding only G3(CO2-
effects from RE in Energy), G4(CO2-effects
from EE in Energy), TD-9 (CH4-effects from
tax on methane), TR-12 (CO2-effects of the
Femern Belt Tunnel project), G6 (Effects of F-
gas taxes and regulation), AG-1(N20-effects
of the Action plans for the aquatic
lenvironment in Agriculture), AG-6 (CH4/CO2-
effects of the biogas measure in Agriculture),
AG-12 (Effects of new food and agricultural
package), WA-1 (CH4-effect of ban on
landfilling of combustible waste), WA-7 (CH4-|
effect of gas recovery) and WA-9 (CH4-effect
of biocovers).

12, WA-1, WA-7 and WAS.

* In principle included in the "with measures" projection scenario - not necessarily with separate annual estimates, but in most cases as a result of the assumption that the measure has contributed to the observed level of
total Danish greenhouse gas emissions in the most recent historical inventory year used as the starting point for the projections.
** Estimated annual effects in 2020 and 2030 of measures implemented or adopted since 1990 - as also shown in the "without measures" (WOM) scenario included in Chapter 5.
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